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PREFACE	  by	  Michael	  Hogan	  

	   	  

	   We	  often	  hear	  it	  said	  that	  “those	  who	  do	  not	  understand	  history	  are	  doomed	  to	  repeat	  it.”	  But	  
how	  many	  people	  really	  understand	  history?	  Here	  at	  the	  American	  School	  we	  do	  much	  more	  than	  simply	  
show	  the	  students	  the	  lives	  of	  great	  leaders,	  the	  perennial	  wars,	  the	  dates	  of	  the	  rise	  and	  fall	  of	  empires,	  
and	  the	  evolution	  of	  man.	  We	  also	  try	  to	  demonstrate	  the	  interconnectedness	  of	  the	  events	  that	  have	  
occurred	  over	  time	  and	  how,	  even	  though	  things	  change,	  there	  are	  certain	  underlying	  currents	  that	  
remain	  the	  same.	  	  But	  is	  that	  enough?	  

	  I	  sometimes	  hear	  discussions	  among	  educators	  about	  teaching	  for	  the	  21st	  century.	  As	  if	  that	  is	  
something	  unique	  or	  different	  from	  quality	  teaching	  at	  any	  time	  or	  any	  place.	  One	  of	  my	  great	  friends	  on	  
campus,	  Leo	  Diaz,	  once	  said	  in	  annoyance,	  “Well,	  as	  for	  me,	  I	  am	  a	  6th	  century	  teacher!”	  Leo,	  like	  
Aristotle,	  like	  Marcus	  Aurelius,	  is	  interested	  in	  helping	  his	  students	  discover	  the	  interconnectedness	  of	  
things,	  of	  making	  the	  students	  aware	  that	  technology	  existed	  long	  before	  the	  internet,	  and	  that	  the	  
quality	  of	  teaching	  which	  made	  Alexander	  the	  Great,	  Einstein,	  Madame	  Curie,	  Gandhi	  and	  Octavo	  Paz	  
such	  wonderful	  contributors	  to	  society,	  was	  not	  "21st	  Century	  Thinking,"	  some	  narrow,	  isolated-‐from-‐
history	  method	  only	  thirteen	  years	  in	  existence.	  It	  was	  something	  bigger	  than	  that.	  It	  was	  critical	  and	  
creative	  thinking,	  and	  that	  has	  been	  what	  good	  teachers	  have	  been	  doing	  for	  many	  centuries.	  

	   Another	  of	  the	  projects	  the	  students	  worked	  on	  this	  year	  on	  is	  choosing	  a	  tool	  or	  technology	  
that	  existed	  in	  prehistoric	  times	  and	  following	  that	  tool/technology	  through	  the	  Roman	  Empire,	  the	  
Golden	  Age	  of	  Greece,	  the	  Persian	  epoch,	  the	  Byzantine	  Empire,	  through	  the	  Middle	  Ages.	  The	  students	  
were	  required	  to	  show	  how	  the	  tool	  or	  technology	  not	  only	  evolved	  and	  was	  changed,	  but	  how	  it	  in	  turn	  
changed	  the	  world	  around	  it.	  

Thus	  each	  student	  is	  able	  to	  discover	  that	  a	  variety	  of	  tools	  and	  technologies	  existed	  before	  
mankind	  even	  had	  the	  word	  “technology”	  in	  their	  vocabulary.	  Before,	  in	  fact,	  man	  developed	  a	  
language.	  The	  students	  learn	  through	  their	  own	  research	  that	  men	  and	  women	  were	  applying	  the	  
principles	  of	  physics	  and	  chemistry	  and	  mathematics	  long	  before	  these	  subjects	  existed	  formally.	  There	  
were	  aqueducts	  in	  Rome	  before	  Newton	  “discovered”	  the	  Law	  of	  Gravity;	  the	  Persians	  used	  complex	  
compounds	  for	  makeup	  and	  the	  Chinese	  for	  gunpowder	  centuries	  before	  there	  were	  any	  books	  on	  
chemistry.	  Not	  only	  that,	  the	  Egyptians	  built	  pyramids	  ages	  before	  Euclid	  wrote	  his	  text	  on	  geometry.	  
The	  world	  has	  always	  been	  an	  interesting	  and	  dynamic	  place,	  filled	  with	  technologies	  new	  and	  old.	  	  And	  
one	  technology	  doesn’t	  necessarily	  replace	  another.	  The	  wheel	  exists	  today	  right	  alongside	  the	  
computer.	  The	  screw	  exists	  inside	  the	  most	  complex	  machine.	  People	  read	  real	  books	  and	  magazines	  as	  
well	  as	  Kindles	  and	  iPads.	  The	  old	  is	  simultaneous	  with	  the	  new.	  	  

The	  history	  of	  the	  world	  (unlike	  what	  CNN	  and	  most	  politicians	  tell	  us)	  has	  not	  been	  a	  steady	  
progression	  toward	  some	  wonderful	  future	  of	  the	  evolution	  of	  man.	  It	  has	  been	  filled	  with	  up-‐cycles	  and	  
down-‐cycles.	  There	  have	  been	  times	  of	  great	  accomplishment	  and	  peace:	  the	  Golden	  Age	  of	  Greece,	  the	  
great	  advances	  of	  the	  Persians,	  followed	  by	  the	  Dark	  Ages	  and	  the	  Hundred	  Years	  War.	  There	  have	  been	  
great	  innovations	  in	  technologies	  and	  civilization,	  of	  art	  and	  music,	  followed	  by	  invading	  armies	  who	  
destroyed	  much	  of	  what	  was	  built	  up	  and	  generations	  who	  wallowed	  in	  ignorance.	  There	  have	  been	  
days	  of	  peace	  and	  security	  followed	  by	  days	  of	  terrible	  wars	  and	  murders	  of	  children.	  And	  the	  murders	  
of	  children	  occurred	  not	  just	  in	  China	  during	  some	  long-‐forgotten	  incident	  in	  the	  5th	  century,	  but	  in	  21st	  
century	  Connecticut	  as	  well.	  



	   What	  we	  learn	  from	  the	  past,	  or	  don’t	  learn,	  tends	  to	  come	  about	  as	  a	  result	  of	  active	  minds	  
being	  challenged	  (and	  challenging	  themselves)	  to	  see	  the	  world	  from	  different	  perspectives.	  Not	  merely	  
the	  one	  of	  a	  single	  influential	  country	  with	  its	  formal	  programs	  of	  education	  often	  dominated	  by	  the	  
textbook	  publishing	  business	  and	  testing	  companies,	  following	  the	  imperatives	  of	  corporate	  culture	  and	  
the	  need	  for	  a	  gullible	  consumer	  and	  obedient	  citizenry.	  But	  also	  the	  view	  of	  the	  outsiders,	  the	  view	  of	  
other	  cultures	  who	  measure	  success	  in	  other	  ways,	  who	  measure	  progress	  other	  than	  by	  perennial	  
consumption	  of	  the	  resources	  of	  the	  planet	  and	  indifference	  to	  others.	  This	  is	  part	  of	  why	  we	  study	  
WORLD	  history,	  not	  merely	  United	  States	  History	  or	  Mexican	  history.	  We	  hope	  our	  students	  will	  become	  
good	  citizens,	  yes,	  but	  not	  nationalistic	  automatons,	  singing	  their	  anthems	  and	  reciting	  their	  pledges	  
while	  the	  world	  around	  them	  is	  destroyed.	  We	  hope	  they	  will	  be	  citizens	  of	  the	  world:	  young	  men	  and	  
women	  who	  will	  have	  respect	  for	  all	  the	  creatures	  on	  the	  planet,	  for	  all	  cultures,	  and	  will	  honor	  the	  lives	  
of	  those	  around	  them.	  That	  is	  not	  possible	  unless	  they	  are	  able	  to	  imagine	  who	  those	  people	  are	  and	  
why	  those	  cultures	  are	  the	  way	  they	  are.	  

Michael	  Hogan,	  Ph.D.	  
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Yoke/Harness

Definition: The yoke is a wooden bar or frame by which two draft animals are joined at the necks for 
working together. The harness is a looped restraint or support. 

Where: Middle East. 

First Use: The yoke was first used in agriculture. Draft animals, usually a pair of oxen, were used to plow and 
the yoke joined them together. The harness was first used for horses in battle, but then was utilized to fulfill 
the needs of humans in other areas. 

Materials: Wood (for yokes). Rope (for harnesses). 

Modern Day: Today it is still used in some agricultural sites for farming purposes and people still use oxen, 
horses, mules and other draft animal in yokes. They are used in the U.S., Switzerland, Vietnam, Australia, and 
Africa. 

Symbolism: The yoke has a sense of subservience in some ancient cultures. It became a tradition to force a 
defeated enemy to pass beneath a symbolic yoke. The yoke is also used as a metaphor for something 
oppressive or burdensome, such as imperialism, or for a link or bond between two people, like marriage. The 
harness also has a metaphoric use as "died in harness" when someone passed away while still working for a 
company. 

Important or Interesting: Yokes can be built for either one or two oxen. You first have to find the correct 
size for the cattle and a right length of yoke. It needs no adjustments when used. It has to be placed on the 
oxen's shoulders, not on the back. Other animals that can be used are: mules, donkeys, horses, and water 
buffaloes. The harness was later introduced to fulfill the needs of people and other living creatures, leading to 
the invention of tools such as the parrot harness, the dog harness, and the windsurfing harness. 

We can see it: This tool appears metaphorically in the Bible first in Genesis, talking about Esau. 

How it is made: The yoke is basic equipment when working with oxen. It is considered to be one of the 
greatest advantages of working with cattle, rather than equine animals. With a horse or other equine animal, a 
more complicated harness is required. It needs a constant supply of leather, rivets, buckles, and rings for 
maintenance and repair. Ox yokes are very simple instruments that hardly need repair. 
Steps to make a yoke are: 
1) Choose a yoke style. The yoke style should be very strong and well made. There are multiple styles, but 
there are two main types: head yokes and neck yokes. The latter is used more, but it all depends on the type of 
cattle used. The yoke is held on the neck by curved sticks called "bows,” which go underneath the neck. Most 
yokes are made of ash wood or hickory wood (both flexible types of wood). The yoke is carved into a rod 
and then bent into a "U" shape after being fitted for the ox's neck. 
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2) Wood. Wood is the base material for this instrument. You first have to find a straight log with few knots, 
big enough to make the yoke out of one quarter of it. A half or even a whole tree can be used, but it only 
makes the yoke weaker. An ox yoke should be made of strong wood that doesn't split easily. The ideal wood 
should be light and strong. The kind of wood that fits these specifications may differ all around the world. 

3) Squaring the Log. The log has to be very large to begin with. The yoke should be carved out of one 
quarter of the selected log. The next step is to hew the log with a broad ax until it is squared out. Once the log 
itself is squared, the surface has to be squared and smoothed using an adze, a hammer, a plane, and a 
drawknife. 

4) Carving the Roughed-Out Yoke. Now that the log is squared, you have to carve the actual yoke. You 
should have two patterns, the front and top of the yoke. The thinnest part goes over the neck and the thickest 
part is the center, so try to avoid knots or irregularities in these spots. Life-size paper templates, a driller, a 
saw, and an adze are needed to complete the following steps, which consist in drilling holes, removing excess 
wood, smoothing and roughing out. 

5) Completed Yoke With Tools. Most of the stress would go on the middle part of the yoke, because this is 
the thickest portion of the tool. The yoke can only break in the middle or at its ends. It is necessary to ensure 
the ends are strong, since they may break off when bumping into trees or posts. Inessential wood should be 
shaved off as much as possible, to avoid any extra weight. The whole process of roughing-out the tool would 
last approximately two days, unless you complete this step with a large band saw. Drilling the holes may take 
longer since it is more tedious. 
Steps on how to harness a horse: 

1) Find the parts of the harness, including a bridle, saddle, reins, breeching and breast collar.

2) Bridle the horse. Make the horse lower his head in order for you to put the bit in its mouth. 

3) Put the breast strap or collar on the horse. Adjust the position of the breast strap with the neck strap to 
avoid it falling onto the widest part of the horse's chest.

4) Place the saddle on the horse just under the withers.

5) Put the harness breeching on the horse's back.

6) Pull the carriage to the back of the horse and attach the harness traces to the tree of the carriage.

7) Attach the breeching to the carriage. Wrap and buckle it.

8) Put the reins on by sliding it through the rein guides to the bit and buckled.

9) Check everything for proper fitting and even make him walk a few steps to make sure everything is 
fastened and in place. 
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History of Yoke 

Mesopotamia, Egypt, Middle East and Sumer 

In Mesopotamia, the yoke was first used after the invention of 
the plow. 

Its creation not only freed farmers from relying on their own muscle power, but it also increased the 
food supply. Consequently, the region could support larger populations. A single farmer could cultivate and 
sow with the yoke much more than he/she could've ever imagined. This led to significant technological and 
agricultural advancements. Since the beasts did most of the work, humans had more time and were free to 
pursue other interests. Sumer, another civilization situated in the Middle East, depended mostly on plow 
agriculture. The yoke was a fundamental device for harvesting, which made livestock a primordial factor for 
daily agriculture. On the other hand, the Assyrian Empire adopted most agricultural techniques from 
surrounding cultures, like Mesopotamia and Sumer, which led to the manifestation of the yoke and other 
agricultural instruments in that area. In addition, many new 

technologies and discoveries in the field of plough agriculture were made in this territory. Lastly, the Egyptian 
Empire was the civilization that employed the practice of agriculture on a large scale. This allowed them to 
grow not only staple, but also industrial crops. With the intervention of the yoke, plow and many other 
agricultural tools, they created demanding and very complex agricultural techniques that are still used today, 
such as cloning and propagation. Without the development of these essential technologies, they wouldn't have 
had enough resources to establish a well-founded economy, preventing Egypt from becoming one of the 
most powerful economies in the ancient world. The yoke was invented in Egypt, sometime before 1,000 
B.C.E. At this time, occasionally humans, especially women, carried the yoke and were used to plow the land. 

Since the Sumerians adopted agriculture as a way of life, the population shifted from southern 
Mesopotamia to northern lands. This was due to the rise of salinity in the soil, which occurred because of the 
arid climate and the high levels of evaporation. Even though they began to use salt-tolerant barley, it was 
insufficient and this led to a massive numbers of deaths, decreasing Sumerian population by three-fifths. This 
weakened the Sumerian empire and led to conquest of Akkadian culture over the Sumerians. Since both 
cultures blended and were very alike, they maintained the tradition of plow agriculture and the use of its tools, 
including the yoke. This not only caused the refinement and expansion of plow agriculture, but it also had a 
great impact on its tools and introduced them to the Akkadian civilization. 

Greece and Rome 

Agriculture played a major role in both Greece and Rome and, although they differed in climate, 
geography, and location, they both developed it in a very similar way. The Roman farmers used the ard, a 
very simple sowing breaker, to plow the fields, whereas the Greeks used the plow to do this. Nonetheless, both 
empires used oxen to draw the plow/ard across their fields and to do so, both cultures used two crucial 
instruments in plow agriculture: the yoke and the harness. Romans performed a technique for crop rotation 
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known as the "food, feed, fallow" in which the land was divided into three sections. One was used to grow 
food crops, the second one to grow grain to feed the livestock and, lastly, the third one was left unused, in 
order to replenish its nutrients. Farmers only reaped 6 to 10 times the amount of seeds planted and kept one-
sixth to one-tenth of what was stored. When crops failed due to natural disasters, the population often died 
from starvation. In Greece, people were not aware of crop rotation or synthetic fertilizers. The agricultural 
year for the Greeks began in fall and the migration of certain species or sudden changes in climate were used 
as signal to start or end the sowing process. Greeks also used equinoxes and solstices to determine when the 
sowing season ended and started. Although both cultures differed in the processes, seasons and instruments to 
practice agriculture, they both founded their economy based on agriculture, they both depended on slave 
labor to work on the fields, and both also traded among themselves the different crops they sustained in order 
to be prosperous and have enough resources. The yoke, a significant instrument in the development of 
agriculture, has remained as a primordial utensil in both of these cultures, becoming a relevant tool in the 
daily life of farmers. The stability in all aspects of the cultures, agriculture and its implements, through a series 
of advances influenced art, economy, society, farming, harvesting, and overall prosperity of the society. 
Ancient pottery and art also reflected the power and greatness of agriculture and its main instruments: the 
yoke and the plow, because of their involvement in pictures or early paintings. 

Although nearly 80% of the Greek population was involved in agriculture, only a small percentage of 
land could be used for harvesting or agricultural purposes because most of its geography was mountainous, 
making the ground available poor and very stony (with the Anatolian coastal cities as exception). There were 
always variations in Greece's climate, but there were only two major periods: the first one, hot and dry and 
from April to September. The second one, though, was humid and stormy, with mild, frost-free temperatures. 
The only crops that could naturally adapt to the harsh soil and climatic conditions of the Greek territory were 
olive trees and grapes, although grains such as barley and wheat were later introduced. The Greeks' diet 
consisted mostly in these two crops and cereals, which later were produced into other products such as olive 
oil, wine, and bread. Wood was also an essential resource that was introduced gradually to domestic use, 
wagons, light plow and, most importantly, agricultural tools. The yoke was a primordial tool when sowing the 
land and spreading the seeds of domesticated crops. 

In ancient times, Rome had developed a great interest towards agriculture. Healthy crops and a vast 
amount of fertile lands meant the empire was strong and unified at this time period. Olives, grapes and various 
grains consisted as the main crops of its lands. As in Greece, agriculture was the basis of economy and a 
primary source of economic earnings. Among the most rudimentary agricultural instruments were the hoes, 
sickles, plows, rakes, shovels, turf cutters and, of course, yokes. It was not only a crucial instrument in 
agriculture and transportation in both the Roman Republic and Empire, but it also served as an inspiration for 
neighboring cultures to develop novel tools/ technologies and create an independent economy based on 
agriculture. It helped lessen division between barbaric and civilized empires because, as the knowledge was 
shared and spread to others, different cultures started applying agriculture into their lifestyle until it became 
the support of a strong economy. In fact, traditional farmers still rely on this instrument in modern Europe, 
especially in the Mediterranean areas, including Italy and Greece. All Mediterranean settlements that based 
their economy on agriculture have been impacted greatly by the yoke.

The History of the Harness 
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Although	   nearly	   80%	   of	   the	   Greek	   population	   was	   involved	   in	   agriculture,	   only	   a	   small	  
percentage	  of	  land	  could	  be	  used	  for	  harvesting	  or	  agricultural	  purposes	  because	  most	  of	  its	  geography	  
was	  mountainous,	  making	  the	  ground	  available	  poor	  and	  very	  stony	  (with	  the	  Anatolian	  coastal	  cities	  as	  
exception).	  There	  were	  always	  variations	  in	  Greece's	  climate,	  but	  there	  were	  only	  two	  major	  seconds:	  
the	  first	  one,	  hot	  and	  dry	  and	  from	  April	  to	  September.	  The	  second	  one,	  though,	  was	  humid	  and	  stormy,	  
with	   mild,	   frost-‐free	   temperatures.	   The	   only	   crops	   that	   could	   naturally	   adapt	   to	   the	   harsh	   soil	   and	  
climatic	   conditions	  of	   the	  Greek	   territory	  were	  olive	   trees	  and	  grapes,	   although	  grains	   such	  as	  barley	  
and	  wheat	  were	   later	   introduced.	   The	   Greeks'	   diet	   consisted	  mostly	   in	   these	   two	   crops	   and	   cereals,	  
which	   later	  were	   produced	   into	   other	   products	   such	   as	   olive	   oil,	  wine	   and	   bread.	  Wood	  was	   also	   an	  
essential	   resource	   that	   was	   introduced	   gradually	   to	   domestic	   use,	   wagons,	   light	   plough	   and	   most	  
importantly,	  agricultural	  tools.	  The	  yoke	  was	  a	  primordial	  tool	  when	  sowing	  the	  land	  and	  spreading	  the	  
seeds	  of	  domesticated	  crops.	  	  

In	  ancient	  times,	  Rome	  had	  developed	  a	  great	  interest	  towards	  agriculture.	  Healthy	  crops	  and	  a	  
vast	  amount	  of	  fertile	  lands	  meant	  the	  empire	  was	  strong	  and	  unified	  at	  this	  time	  period.	  Olives,	  grapes	  
and	  various	  grains	  consisted	  as	   the	  main	  crops	  of	   its	   lands.	  As	   in	  Greece,	  agriculture	  was	   the	  basis	  of	  
economy	   and	   a	   primary	   source	   of	   economic	   earnings.	   Among	   the	   most	   rudimentary	   agricultural	  
instruments	  the	  hoes,	  sickles,	  plows,	  rakes,	  shovels,	  turf	  cutters	  and,	  of	  course,	  yokes.	  It	  was	  not	  only	  a	  
crucial	  instrument	  in	  agriculture	  and	  transportation	  in	  both	  the	  Roman	  Republic	  and	  Empire,	  but	  it	  also	  
served	   as	   an	   inspiration	   for	   neighboring	   cultures	   to	   develop	   novel	   tools/	   technologies	   and	   create	   an	  
independent	   economy	   based	   on	   agriculture.	   It	   helped	   lessen	   division	   between	   barbaric	   and	   civilized	  
empires	  because,	  as	  the	  knowledge	  was	  shared	  and	  spread	  to	  others,	  different	  cultures	  started	  applying	  
agriculture	   into	   their	   lifestyle	   until	   it	   became	   the	   support	   of	   a	   strong	   economy.	   In	   fact,	   traditional	  
farmers	  still	  rely	  on	  this	  instrument	  in	  modern	  Europe,	  especially	  in	  the	  Mediterranean	  areas,	  including	  
Italy	   and	  Greece.	   All	  Mediterranean	   settlements,	   that	   based	   their	   economy	   on	   agriculture,	   have	   been	  
impacted	  greatly	  by	  the	  yoke,	  whether	  the	  effects	  are	  circuitous	  or	  not.	  	  

	  
The	  History	  of	  the	  Harness	  	  

The	  harness	  is	  a	  set	  of	  straps	  that	  create	  loops,	  in	  order	  
to	   create	   support	   and	   allow	   control	   of	   cattle	   or	   horses	   by	  
humans.	   It	   was	   originally	   made	   of	   rawhide,	   ropes	   or	   leather	  
straps.	   In	   modern	   day,	   it	   is	   used	   for	   carriages,	   horse	   drawn	  
vehicles,	   wagons	   and	   sleighs.	   The	   term	   "harnessing	   up"	   or	  
"harnessing"	  refers	  to	  the	  procedure	  of	  fastening	  a	  harness	  to	  a	  
horse's	   neck	   and	   face	   and	   it's	   usage	   for	   multiple	   purposes.	  
Equestrians	   use	   the	   term	   "putting	   on"	   or	   simply	   "hitching"	  
when	  referring	   to	   the	  attachment	  of	   the	   load	  and	   the	  harness.	  
There	   are	   two	   main	   categories	   of	   horse	   harnesses:	  
"breaststrap"	  or	   "breastcollar,	   "	  which	   are	  used	  depending	  on	  
the	  purpose,	  the	  occasion	  and/or	  the	  type	  of	  horse	  in	  which	  it	  is	  

harnessed.	  The	  breastcollar	  is	  more	  common	  than	  the	  breaststrap	  in	  the	  equestrian	  world	  because	  the	  
breastcollar	   is	   used	   for	   light	   work	   only,	   such	   as	   horse	   show	   competitions,	   where	   light	   carts	   are	  
frequently	  used,	  while	  the	  second	  one	  is	  used	  for	  rudimentary,	  heavy	  duties.	  It	  is	  one	  of	  the	  agricultural	  
instruments	  in	  the	  ploughing	  sector	  with	  more	  influence	  in	  human	  daily	  life,	  being	  relevant	  to	  people	  of	  
all	   classes	   and	   ethnicities,	   implemented	   by	   hard-‐working	   constructors	   to	   innocent	   newborns.	   The	  
harness	  has	  served	  as	   inspiration	   for	   the	  safety	  of	  people	  and	  the	  domain	  of	  animals.	  Some	  tools	   that	  
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(around 1570 BC onwards), Shang Dynasty China (around 1600 BC onwards), Minoan Crete (around 2700 
BC onwards), Classical Greece (around 550 BC onwards) and Ancient Rome (510 BC onwards). Before the 
traditional, well-known horse collar harness, a less competent version of it, called the throat girth, was used 
for agricultural matters on the fields and crop plantations. These ancient plows, carts and harnesses were used 
in a similar manner as the yokes, having flat straps around the neck and chest. The pressure and control over 
the animal was supposed to rest on the head, shoulders, neck, and chest of the horse or ox, since animals pull 
the force of the heavy loads with the strength distributed in the muscles in these areas, as ancient agriculturists 
thought. Primitive yokes were inefficient in various aspects, because the straps fastened across the horses' chest 
and trachea restricted its breathing, choking it with the harness. Because of this, oxen were preferred over 
horses for the hard labor, since they didn't suffer the same anatomical restraints and could be yoked to heavier 
loads for longer periods of time. The fully developed modern yoke was invented in Southern China around 
the 5th century AD. The proliferation of the harness and the yoke was due to the conquests of major 
superpowers in the world, like Greece, Rome and China. 

Byzantine Empire 

Since ancient times, the yoke has not only symbolized advancement in the agricultural world, but it 
has also served as a distinctive symbol for the oppressive mandate of rulers and/or nations. Although the yoke 
and harness were not primordial tools in Byzantine agriculture, the farmers of this territory replaced these two 
agricultural instruments with similar ones. It wasn't a particularly popular tool in this nation and the normal 
tools that every peasant possessed included the axe, the mattock, the spade, the pruning-knife, and the sickle. 
Some of their crops included barley, millet, grape vine and orchards. The land experienced a two-year 
rotation cycle, a similar method to precedent cultures. The fields were given over to grazing after the harvest 
and before the plowing was done by peasants. Nevertheless, the yoke had a great symbolic influence over the 
Byzantine people. For instance, the "Ottoman Yoke", also called the "Second Bulgarian Empire" was the 
political and religious subjection of Greek Christians to Islam, the fall of Constantinople and abolishment of 
the Byzantine Empire. The yoke symbolizes the oppressive and disastrous mandate of the Ottoman Turks that 
lasted for five centuries (1396 to 1878), leading to the destruction of the Bulgarian nobility, the brutal "blood 
tax" and the privation of national and ecclesiastical independence. The word "yoke" is also used to describe 
the horrid mandate of some empires such as the Mongol and Turkish Yokes. These "yokes" have a major 
influence over the course of history and some of them are recorded as the most vile, cruel and cynical regimes 
of early world history. This term is still used in present day when we want to emphasize the dominance of an 
overpowering authority (the term "yoke" can refer as well to communism). No advancements or adjustments 
were made to the yoke (referring to the agricultural implement) or at least recorded during this time period. 

Mongols 

Although Mongols never adopted agriculture or any idea related to it, agricultural tools, especially 
those of plow agriculture (plows and yokes), impacted them greatly in every aspect of their conquests. Most 
of the settlements and civilizations they invaded and conquered had an economy based on agriculture. As 
they conquered more nations and empires, establishing themselves in them and imposing their laws and 
customs, they removed and prohibited the practice of agriculture in each and every settlement. The reason for 
this was that horses and other equine animals belonging to the Mongols had trouble walking across the land 
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and often suffered from painful injuries. They only permitted the inhabitants of the invaded cities to practice 
agriculture outside the borders of the settlements. Due to this, they did not practice and even avoided the use 
of agricultural implements, especially those corresponding to plow agriculture (as mentioned before), such as 
the yoke. However, since the Mongols used equine animals for transportation, the harness was essential for the 
handling of horses, especially while in combat. 

Aztecs and Incas

 Agriculture was the main activity of the Aztecs, which contributed to things such as transportation, 
commerce, food surplus and animal strength. Since the Aztecs had a minuscule amount of land to cultivate, 
they had to be very inventive in the creation of methods to grow crops. Although the yoke and harness were 
not used until the arrival of the Spanish during the late 15th century and early 16th century, they created very 
innovative implements such as the chinampas, floating gardens built over marshes or swamps. Aztecs did not 
use the yoke and harness during the Pre-Hispanic era due to three reasons: the lack of cattle animals in the 
Americas, the insufficient amount of agrarian lands, and the use of humans instead of animals for agricultural 
tasks. The first reason seems quite reasonable and obvious; horses, cows and other animals of this sort were 
brought by the Spanish from Europe and were alien species in Mesoamerica at the time. This reason is 
interconnected to the third reason: since there were no animals that could carry heavy loads, most of their 
agricultural tools were made for man use. This meant that agriculture did not depend on animals, instead that 
animals depended on the agriculture. Lastly, since they were situated in the middle of Lake Texcoco, the 
territory available for them to grow crops was very limited and their implements tended to be small. Since 
harnesses are only meant for use with draft animals, it seems quite rational that the Aztecs did not need to 
create an instrument of this sort. 

The Incas did not develop these two technologies due to the minimal amount of land available to them 
and the fact that most of their agricultural laboring was done by man and no technologies were needed. Both 
the yoke and the harness were introduced to the Americas during the European conquest, as well as equine 
and livestock fauna, such as bulls and horses. As said previously, due to the lack of livestock animals, free 
space for the use of big agricultural tools and the use of human hands to labor the land resulted in the limited 
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propagation of these tools. 

Vietnam 

Although the yoke was not an early tool in the Vietnamese agricultural world, it inspired the creation 
of a portable way to carry food, especially fruits and vegetables. Even in ancient times, women carried yoke-
like devices, called don ganhs, around the city as mobile fruit stands or to simply trade different goods for 
others. It was used in commerce and it is still utilized in modern times. Even though Vietnam did not use the 
harness or the yoke in agriculture until later in history, they interacted and traded with different civilizations 
including China and, because of this, Vietnamese agricultural tools and other inventions were impacted by 
Chinese usages. The yoke employed with water buffalo was a common sight during the Viet Nam War and 
are still used to day by small farmers. 

Song and Tang Dynasty 

During the Song and Tang Dynasty the economy in China advanced rapidly. Consequently, 
agriculture was affected. High production of crops and the massive expansion of arable land made it easy for 
people to develop and improve several of these technologies. The government also took action in it, 
encouraging people to reclaim barren lands and put them under cultivation. In this way, more space was 
permitted for farmers to use cattle and non-manual tools, like the plow and the yoke, to perform tasks that 
were more arduous. In addition, the production of many of these crops, including tea, increased greatly in 
quantity. 

More Information 

Stage Coaches- Stage coaches were a type of covered wagon used to carry people or goods, typically 
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drawn by four horses. They were mainly used in railroad transportation across the whole U.S. in the early 
20th century. The act of traveling in these wagons was called "staging". The harness was so fundamental in 
the development of staging and railroad transportation in America that even a subdivision of the harness, 
called the stagecoach horse harness, was invented for the purposes of stagecoach wagons. The reins were also 
required in staging, since the driver needed full control over the animals. 

Pony Express- The Pony Express was a service used to travel long distances across the U.S., especially 
along the Western Coastline. It was a method of communication used from April 1860 to October 1861. 
While traveling from one distance to another, many inns and hospices were provided for travelers and 
messengers to rest, find food and change horses as well as equipment. As travelers rested and left inns along 
the pathway, they exchanged horses and equipment. When they returned to their point of origin, they 
returned the horses and equipment to their respective inns and then took their animals and equipment back to 
their homes. This messaging strategy illustrates the importance of animal husbandry and the adoption of many 
equestrian and agricultural tools in the Americas. 
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 Potter’s Wheel

          A potter’s wheel may be materially  described as a pair of horizontal discs joined by an 
axle, supported in such way that it rotates easily and rapidly. Its mode of use is simple, but 
effective: the potter places clay on the upper disc, makes the lower disk spin by kicking it, and 
molds a vessel with the clay twisting inside his hands. Its fundamental characteristic is that  it 
incorporates a flywheel like device, it  being the lower disk, in order to give the wheel more 
momentum and greater stability. Centrifugal forces, or forces moving away from the center, are 
what make the functioning of this device possible.
 This machine evolved broadly through the ancient years. The first potter’s wheel ever 
invented, the slow potter’s wheel, dates back to the beginning of the Bronze Age. This wheel did 
not include the lower disk which was to be kicked in order to move the upper one; it only  had 
one spinning disk. Due to this mechanism, the potter had to move the disk and build the pot with 
his hands at the same time. This was an extremely slow and laborious job. By 2000 BCE, the 
slow wheel had been replaced in China by the fast wheel, the first one previously mentioned, 
with which a good potter can make a pot every minute, not including the drying, painting, or 
varnishing. The earliest potter’s wheel was made out of wood, but materials varied. It was found 
at the Mesopotamian city  of Ur, and has been dated to about 3000 BC. However, fragments of 
wheel-made pottery of an earlier date have been found around the same area. Southeast Europe, 
Egypt, and China have been claimed as possible places of origin. 
 Before the wheel came into use, building pots was a dull, difficult job. Handmade pots 
were more like a copy of other designs like leather vessels or wooden containers. The invention 
of the potter’s wheel was a huge event in the ancient world, and along with it, came, of course, 
the potter. Because the pots and vases he made were utterly  unique and cutting-edge at the time, 
the potter earned an important role economically, industrially and socially. As products of the 
potter’s wheel got more complex and elaborate, this invention also helped to develop art in 
certain way. Different types of pots were soon used to indicate social status and, along with other 
factors, classify people. 
 The main two aspects which the potter’s wheel impacted were art and society. In the 
Chinese Dynasties Ming and Qing, the markings or signs and patterns or drawings helped  to 
confirm what emperor the pot belonged to and other indications of date. In this way the potter’s 
wheel eventually  defined society: distinguished peasants from slaves, farmers from peasants, and 
higher roles from lower roles in society. Not only did the pot’s shape distinguish the person, but 
the designs and illustrations and their representations also had great significance in defining 
society. The arts in general received a huge impact when the potter’s wheel appeared. This 
impact, along with many  other changes and links connected art to society. For instance, in 
ancient Egypt, when a pharaoh or any important person in society  died he was mummified, 
meaning all of his internal organs were taken out to let the body dry and in this way, preserved 
ffor millions of years. However, all the organs had to be buried with the person, as Egyptians 
believed he would need them in the afterlife. So where were these organs put? Pots. These pots 
were called canoptic jars and would be placed next to the dead body. The influences of the 
potter’s wheel started as early as the mummification process, at about 3500 B.C.E. 
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 Pottery  was produced in enormous quantities in ancient Rome, mostly for utilitarian 
purposes. The Romans made their pots with a fine shiny red-slipped material: terra sigillata, 
meaning “sealed or slipped clay.” Roman domestic pottery can be divided into coarse products 
and fine products. Coarse being the everyday  pottery  jars, dishes and bowls that were used for 
cooking or the storage and transport of foods and other goods, and in some cases also as 
tableware. Fine pottery  consisted of serving vessels or tableware used for more formal dining, 
and are usually of more decorative and elegant appearance, as used in a ritual to honor the gods, 
for instance. Later on, by  about 100 BC, the Romans began trading pots for other goods until the 
Mediterranean basin was filled with roman markets. Pottery  massively impacted commerce in 
Rome, as it was not only the trading or selling of pots, but of loads of other products inside the 
pots.
 Greek pottery is one of the most valuable tools archeologists use for the study of ancient 
Greek history. Pottery in Ancient Greece was painted with both abstract designs and realistic 
murals which described everyday Greek life, as well as important stories that have become 
known to us through pottery. Ancient Greek paintings and structures did not  survive as well as 
Ancient Greek Pottery, so the paintings on the jugs, vases and pots are what provided most of the 
information we now have on Ancient Greece.  Black Figure pottery is one of the most 
recognizable Greek pottery designs. This style of pottery  bears representations of figures from 
Greek mythology. The mainly black figures are more complicated than plain silhouettes, with 
facial features, clothing, and weapons, shown in reds and yellows. Zeus, Achilles, Athena and 
other gods and mythological figures adorn the pots from this period. The Greeks, particularly 
potters in Athens, developed their own styles of pottery building and painting. The main kinds 
were the following. Pelike, commonly used to store wine and oil. From the 5th century, funerary 
Pelikai stored remains of the body(similar to Ancient Egypt). Its appearance is strong and 
practical. Another type of pots, Kraters, were vessels used mainly  to mix wine and water. There 
are many kinds of Kraters, but the factors that  differentiate them only involve shape, design, or 
materials. All the different types share the same purpose. The last kind of Greek vase that will be 
described is perhaps the most elaborate one: the Psykter. This pot  served as a wine cooler. It has 
an ample body  and a tall, thin stem. Filled with wine, this vase would be put into a Calyx krater 
which would be filled with ice or snow. 
 All of these civilizations experienced a huge economic growth due to the production of 
pots. These pots eventually  grew to be one of the factors that defined social status, castes, and 
wealth. Along with society, art and trade were immensely impacted by this revolutionary 
invention. Pots were used to illustrate history, for decoration purposes, and to serve the royalty’s 
meals, among many other uses. Artists began to define themselves through this invention, and 
evidently, pots had different prices depending on design and complexity, so better artists got 
wealthier and renown. Trade was hugely impacted with this innovative invention, owing to the 
fact that pots were used as containers for, basically, everything. Not only  did the potter’s wheel 
create marvelous and expensive works of art, but it also created containers and vessels that 
would be used to trade tons of other merchandise: victuals, grain, fine wine or beer, water, etc. 
The concept of trade, regarding the potter’s wheel, did not only involveart, it  provided artifacts  
needed for daily life. Due to the web of trade, the civilizations that produced pots and 
traded them soon expanded unlit the whole of the ancient world was using pots as receptacles as 
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well as artwork. Expansion was perhaps the most important factor that spawned from the potter’s 
wheel, as it contributed to cultural diffusion. The exchanging of merchandise through pots, and 
of pots alone made the whole ancient world merge together. 
 As the potter’s wheel evolved and became a major significant machine, it became related 
with other different  tools like the stencil and the kiln. The stencil was often used to crave shapes 
or writing into the pot while the clay  was still wet. This is how we got most of what we know 
about ancient civilizations. These writing or images often represented a story or legend which 
fills in the mysterious gaps there are in world history. The kiln is an oven like hollow stone. 
When heated, it takes really  long for the heat to leave it. It was used to dry and harden the pottery 
once it had been built and imprinted. 
 The invention on this artifact let to the invention of many other products and easier way of
living.To the untrained eye, it only served for decoration and storage uses. But if we dig deeper, we 
can see that even factors like conquest, expansion, writing, society, and hierarchy  were impacted by 
this invention; it all happened through one important element which all the others spawned 
from: trade. 

Potter’s Wheel in the Middle Ages (500-1500AD)

The original principle of a potter’s wheel consisted of a turntable or disk spinning as 
another disk below it, and connected to it is being kicked into speed. This fundament remained 
unchanged throughout the ages, in fact, the modern potter’s wheel works based on the 
foundational ideas that  were applied in the ancient times: inertia, momentum, and centrifugal 
forces. The changes that did take place, involved the materials, mechanism, speed, and agility  of 
the potter’s wheel, while  the concept stayed the same. These changes took place mostly during 
the European Middle Ages, not only in its way of functioning, but in the background surrounding it, 
and therefore, in its way of contributing to the community. 

The improvements that took place in the potter’s wheel structure include the developing 
of stands for the wheel. Before this enhancement, the upper disk was unsupported and whenever 
the potter put pressure on either side, the wheel would tilt downwards, flawing the piece that was 
being created. These stands consisted of a large, solid plate fixed below the upper disk. It was a 
new, strongly-made piece. It was built separately and, in a way, surrounded the whole potter’s 
wheel. This plate supported the upper disk in which the pot was to be formed, and thanks to it, 
the disk would remain more stable giving the pot a more accurate and impeccable structure. 
These plates also recovered all the leftover clay that would otherwise be dropped and wasted. 
Giving these attributions, these stands made the potter’s wheel an extremely precise, flawless 
motion that would reflect the potter’s work more authentically. 

Another improvement was making the lower disk, or flywheel, heavier, which would give 
it greater momentum while spinning. This renovation meant that, as the flywheel would spin by 
itself for a longer lapse of time, the potter didn’t have to constantly kick it, or concentrate on 

keeping its speed, he would be mostly  concentrated on his creation only  having to provide a few kicks 
for each pot. On the other hand, a heavier disk would be harder to get spinning, so the axle 
connecting the two disks had to be improved, meaning it had to be fitted suitably into both disks 
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and in the base in order not to jam in the pottering process. Through this advancement, we can see 
that, even though the principles and laws were not written, people began to realize the basis of 
physics through the understanding that if the wheel is heavier, it will spin longer, and also the 
basis of mathematics, through the ability to make the axle according to the measurements 
required to fit both disks properly.
 Later on, people realized that it was a bit awkward to swing their feet  from one side to 
another to make the lower disk spin, that  it would be much more practical to spin the wheel by 
making an up-and-down, pedal -ike movement. A crankshaft was the solution to this problem. A 
crankshaft is a machine that turns motion into rotation, involving a series of levers and gears. 
With this machine, potters would be able to replace the heavy, ponderous flywheel on the bottom 
by a small and light one. This new light disk would be connected to the crankshaft, which the 
potter would move up and down with his foot. This movement is much more natural and easy to 
do, so the full concentration of the potter would now be on the pot, as his almost instinctive 
“pedaling” would trigger the spinning of the wheel through the crankshaft and the speed on the 
spinning would be much more consistent.  

Other changes were emphasized on the components the pots were made of. For instance, 
during this era, China developed a new, more embellished material for pot making: porcelain. 
Porcelain is a ceramic material made by  heating raw clay  to extremely high temperatures, about 
1,200ºC in a kiln. The toughness, strength, and beautiful color of porcelain emerge from the 
formation of glass and minerals like mullite within the fired clay. Again, we can observe that, 
even though chemistry had not developed to its highest point, people knew how certain elements 
reacted with others, and created wonderful new materials. Today  most pots, cups, or sets of 
dishes made of porcelain are referred to as “China”, as it is the country  that discovered this 
alluring material and began its production during the medieval times. These type of pottery had 
tremendous influence in China, specially towards the end of the medieval ages. Further details 
will be given about this particular, extremely broad topic.

In the Byzantine Empire, the advancements regarding the potter’s wheel were different. 
People living within Byzantium kept on using Roman red pottery for some time, but later began 
producing tin-glazed pottery, influenced by the neighboring Umayyad Empire. Tin-glazed 
pottery involved another process: after creating the pot, drying it, it would be glazed with a tin-
based material which was white, opaque and glossy. This material, being tin oxide, served as 
both an opacifier and as a white colorant, and due to this, paintings or designs on the pot have 
rich definition. 

Medieval art, however, was mainly  based on paintings and murals, not so much on pots. 
The products of a potter’s wheel were no longer works of art, but  containers and dishes(tin-
glazing made them more hygienic). For these reason, pots were used in a less prestigious way 
during and after the Byzantine Empire. In fact, the mass production of pots through the potter’s 
wheel and the vast availability of pottery to the public provoked a decline in the creativity  of the 
few remaining potters of the Middle Ages. This part of the machine’s evolution illustrates 
perspicuously how the more things change, the more they remain the same.
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Potter’s Wheel in Song and Tang China, Korea, Japan, and Vietnam

 Even though the potter’s wheel was an extremely important 
tool regarding the ancient world, it was not a part of the Inca or Aztec 
Empires. These civilizations produced irregular pottery which was all 
made by hand. There is no evidence that the use of the wheel existed 
as a tool among native people anywhere in the Western Hemisphere
until well after contact with Europeans. 
 Once the potter’s wheel had been modified and made perfect, 
its principles did not change. However, this machine did 
change some aspects in the eastern world, bringing them wealth and 
worldwide renown.
 During the post classic period, the Tang (618-907) and Song 
(960-1271) Chinese Dynasties gave a great use to the potter’s wheel.

 D u r i n g t h e Ta n g 
Dynasty the “Silk Road” from 
China to the West, which was 
previously conquered by 
western states, was reopened 
to trade under the control of 
China. This lead to an increase 
in trade both within and 
outside of China. A large 
p o r t i o n o f w h a t C h i n a 
exported onto in the Silk Road 
were p roduc ts made of 
ceramic, by  a potter’s wheel. 
As I previously  mentioned, the 
potter’s wheel was indispensable when it came to trading, as it  is not only  artistic purposes we 
are referring to, for nearly everything regarding foodstuffs was traded inside a pot. The Silk Road 
connected China with the West and in it all the civilizations were merged through trade, 
increasing cultural diffusion tremendously. The amount of foreign influences resulted in 
Buddhist Tang sculptures being designed with a classical form, inspired by the Gupta period in 
India. One distinctive feature of this period is that it is known as Sancai (meaning three-colours 
in Chinese). This was the use of green, yellow, and white for decorating ceramic pieces. 

 During the Song Dynasty ceramic production 
using the potter’s wheel was highly  successful. Its main 
products was monochrome pieces, especially Celadon. 
Celadon glaze is an extremely exclusive, grayish green 
material that could only be made through a chemical 
reaction.The unique grey/green celadon glaze is a result 
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of iron oxide's transformation from iron containing other materials 
(ferric) to pure or almost pure iron(ferrous) during the firing process. 
Heat is what triggers this reaction, which would usually happen inside a 
kiln. Although Celadon had been produced in China for a prolonged time, 
it was not until the Song Dynasty that the production of it  on a large scale 
actually took place. The technique used to produce celadon was the same 
that was later used to produce porcelain. 

 Some years later, during the Ming Dynasty (1368 - 1644), the production of porcelain 
was boundless. By  this point China traded not only  with the West, but also with Germany, 
Portugal, Spain and Japan; and its main exportation was porcelain. Sources have recorded that 
the Dutch East India Company alone traded six million porcelain items from China to Europe in 
the later part  of the Ming dynasty. During this period, the potting and glazing techniques 
improved dramatically, resulting in pieces with a much whiter body 
and significantly  richer blues than those made previously. Dragons 
and the phoenix were featured frequently in designs, and  human 
figures often in garden settings. These kind of designs now 
characterize Ming pottery. Nowadays, “China” is the name given to 
porcelain pots, dishes, or bowls with highly elaborate designs that are 
often blue. The impact of porcelain peices on the whole world was so 
strong that they are now internationally known by their country of 
origin’s name. 

Koryo Dynasty(918–1392):
 The Koryo Dynasty, which lasted from 918 to 1392 AD had a 
strong Buddhist  influence which shaped many of it's cultural 
achievements. Buddhist temples flourished during the Koryo period, and 
with them grew a need for fine vessels to be used during the many 
religious ceremonies; these vessels would be made with a potter’s wheel. 
Copper glazing techniques were developed first in China, but then 
perfected by Korean artisans. The Korean use of these techniques were 
unique in the history  of pottery. The quality  and beauty they were able to 
achieve in their work surpassed that of other countries and became 
revered even by the Chinese for elegant, yet simple, beauty. The 
Koryo Royal Court also used some of the finest examples of celadon 
pottery in their palaces both as vessels for daily use and as objects of fine art. During this period, 
ceramic wares were considered to represent the highest standard. 
 Exporting of Korean pottery  occurred in two ways: either through trading or through 
outright invasion and theft of pottery, usually happening in Japan. With the Mongol Invasions 
which started in 1231 AD, the flourishing Korean culture began to decline, and along with it, the 
quality of the pottery  being produced. By the beginning of the Chosun Dynasty (1392-1910) 
most of the delicate manufacturing techniques for Celadon and Porcelain had been lost. Different 
names were given to different materials used to manufacture pots:

19



Celadon (Cheong-Ja) - the Stuff of Kings
Brown Porcelain (Bun-Cheong)
White Porcelain (Baek-Ja)
Symbols: The designs and shapes used in Koryo celadon were 
representations of the spiritual beliefs of the Korean people. These 
beliefs were fostered by  Shamanism, and the Buddhist beliefs of the 
era. In what follows of this chapter, are the symbols most commonly 
used on inlaid celadon and their meanings.

 Circle: The circle represents the Sun and worship for the Sun.

 Fish: The fish represents a superior realization.

 Lotus: The lotus stands for the Sun and mercy of Buddha

 The tiger design symbolizes a guardian, and charm.

 Peony: The peony depicts richness and honors.

 Dragon: The dragon stands for the all mighty.

 Duck:  The duck symbolizes the Premiere ranking.

 Chrysanthemum(flower): The chrysanthemum symbolizes health and well being. 
 
   
 Crane: The crane represents Immortality

  
 Pine Tree: The pine tree depicts royalty and fidelity.
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Japan:
Japanese pottery  relied on the concept of wabi (quiet taste), sabi(elegant simplicity) and shibui 
(austerity). Zen priests are linked with two very characteristic elements of Japanese culture: the 
exquisite, yet simple style of Japanese ceramics; and the polite formalities of the Tea Ceremony 
for which much of the pottery is designed. In 1223 a Zen monk takes a Japanese potter, Kato 
Shirozaemon, to China to study  the manufacturing process of ceramics. This is a period, in the 
Song dynasty, when the Chinese potters have achieved perfection in their pottery. The Japanese, 
in the same era, evolved their own styles to rival this perfection. 

            
 

Lacquer:
Lacquer is a liquid made of tree resin dissolved in alcohol, or of synthetic substances, that dries 
to form a hard protective coating. This substance was used in Japan mainly on the inside of pots, 
for hygienic reasons. High-quality  lacquerware pieces took a long time to make because many 
layers of lacquer are applied and each takes a long time to dry. When the process is finished the 
lacquer is polished to a brilliant, unique shine. Unlike porcelain glaze, this coating is dark brown 
or black, not white. 

Vietnam:
The main characteristic of Vietnamese potters is that they combined indigenous and Chinese 
elements, creating a very unique style. The Vietnamese were directly exposed to Chinese 
civilization and cultural elements, yet Vietnamese potters did not copy  Chinese ceramics directly. 
The Vietnamese people combined elements in original and peculiar ways, experimenting with 
new ideas and adopting features from other cultures, such as Cambodia and Champa. Using the 
excellent clays of the Red River Valley, they created the most sophisticated ceramics in Southeast 
Asia. In the early Ming period, the Chinese invasion on Vietnam was launched. Not the best time 
for the country as a whole, but as a result of the conflict Vietnamese potters shifted entirely  to 
production of Chinese like blue-and-white earthenware. Merchants in Northern Vietnam 
exported Vietnamese pottery in Chinese styles to Japan and Southeast Asia, while craftsmen 
made tiles in blue and white for the Hindu Javanese court. In other words, due to its location in 
the Red River Valley, Vietnamese pottery was “flexible” and without losing its uniqueness it  managed 
to accommodate itself to any country’s style.
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The Lever and the Fulcrum 
 

 The tools I was assigned was the lever and the fulcrum. The word lever comes from the 
French "to raise". Once Archimedes, the Greek physicist, quoted, “Give me a place to stand, and 
I shall move the Earth.”  Levers and fulcrums have been used since pre-historic 
times. The lever allows less effort to be expended to move an object through a distance. Around 
5,000 B.C.E. a lever was used to weigh gold and other items. They were also used in prehistoric 
times for moving large and heavy objects. The fulcrum is the support of the lever and the tool 
that helps the lever maintain balance. 

 

Ancient Egypt 

 The lever and the fulcrum had a huge impact in ancient Egypt. In ancient Egypt when the 
pyramid were being constructed, The Egyptians needed the lever and the fulcrum to move parts 
that were going to be used in the pyramids and transport them from one place to another. So the 
lever and the fulcrum helped with the construction of pyramids in ancient Egypt. Egyptians also 
used the lever and the fulcrum to move and lift obelisks weighting more than 100 tons. It was 
also a tool that aided construction processes in ancient egypt. This means that thanks to the lever 
and the fulcrum many Egyptian buildings such as pyramids, obelisks, sculptures, sphinxes, and 
many more were built. The lever and the fulcrum revolutionized ancient Egypt and were some of 
the most helpful tools in those times. 

 

Mesopotamia 

 The lever and the fulcrum had almost the same use in Mesopotamia than in ancient Egypt. 
It was used in both places as a tool that transported heavy objects from one distance to another so 
people could construct houses, buildings,and many other things. The difference was that instead 
of building pyramids like in ancient Egypt, with the lever, the Mesopotamians built ziggurats in 
ancient Mesopotamia. Ziggurats are massive structures built in the ancient Mesopotamian 
valleys. The lever was used in ancient mesopotamia around the year 3,000 BC. In fact, 
Mesopotamians discovered the lever and the fulcrum and the use of them. The lever and the 
fulcrum had a great impact on ancient Mesopotamia and, it helped in the building of many things 
would never had been constructed without this teachnoly. These two tools 
were one of the best discoveries that the Mesopotamians could have ever made. 
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Ancient China 

 As in many ancient civilizations such as, ancient Egypt and ancient Mesopotamia, the lever 
and the fulcrum were used to transport heavy objects from different locations to build houses, 
buildings, houses, sculptures, etc. Ancient Greeks and ancient Chinese used these tools for 
construction. The Chinese and other civilizations also used the lever and the fulcrum to 
buildmonuments and other heavy object that needed the lever and the fulcrum for 
transportation. The lever and the fulcrum were tools that had a tremendous effect on the 
development of ancient China, without these tools China wouldn’t have the same buildings, 
sculptures, monuments, etc. As you can see, the lever and the fulcrum revolutionized ancient 
China and its civilizations because of its help with constructions. 

 

Greece 

 Levers and fulcrums were first described around 260 BC by Archimedes, who was a Greek 
mathematician, physicist, engineer, inventor, and astronomer. The lever and the fulcrum had 
great use and development in ancient Greece. These tools were mostly used in ancient Greek 
architecture, they helped build some of the most famous Greek monuments such as the 
Parthenon, the Temple of Hephaestos, the Temple of Aphia, the Temple of Zeus, and many 
more. The lever and the fulcrum helped transport the heavy objects and materials that were going 
to be used in these constructions. These tools also helped transport heavy sculptures and helped 
in many other monuments constructions. They were some of the most important tools in ancient 
Greece and also one of the most important Greek inventions. These inventions also helped with 
the creation of several of the seven wonders of the ancient world, the Mausoleum at 
Halicarnassus, the Statue of Zeus, the Colossus at Rhodes, the Lighthouse at Alexandria, and the 
Temple of Artemis. 

 

Rome 

 The lever and the fulcrum had pretty much the same use in ancient Rome than in any other 
society, which was to help in construction of homes, buildings, monuments, sculptures, and 
many more. They still had a great impact on ancient Rome because they have very important 
architecture that wouldn’t be able to exist if the lever and the fulcrum didn’t exist. An example of 
these buildings could be the Roman Colosseum and another very important one called the 
Roman Pantheon. Evidently, the lever and the fulcrum have helped in the construction of each 
countries most important architecture and that is why it is considered one of the most important 
tools in history. 
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Aztec & Inca Empire 
During Spanish conquest, when the Spanish 
were traveling from Spain to the Americas, 
sometimes they didn’t get enough wind to 
push the big ships, so the people got into 
luggers and pulled the boat until they got 
enough wind. When they pulled the boat they 
used paddles to get power and be able to 
move. The paddle represented the lever and 
the oarlock represented the fulcrum. If it 
hadn’t been for this, it would have been 
harder for the Spanish to reach Americas and 
to move on to conquest. Another thing the 
lever and the fulcrum was used for, was for 
weighing. It was the technology for scales. 
The Incas used  scales to measure and weigh gold and silver. They also used it to weigh other 
things such as less valuable minerals, food, and other resources. 
 
 
Tang & Song Dynasties 
In the Tang Dynasty, the lever and the fulcrum was employed in automatic wine-servers. These were 
special machines that the high class people who could afford wine used. The automatic wine-
server was used just to serve a selected proportion of wine into a glass. This type of machine also 
used as a scale. An example would be of a statue of a monk that would stretch his hands out to 
collect contributions, when the amount 
of coins reached a certain weight, the 
mechanical figure moved his arms to 
deposit them in a satchel. In the Song 
Dynasty they were mainly used to 
weight objects like currency, metals, 
gold, and other valuable things that 
could also could be used for trading. 
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The lever and the fulcrum had pretty much the same use in Japan, Korea, and Vietnam than in 
any other society which was to help in construction of homes, buildings, monuments, and 
sculptures. They were used to transport heavy objects up to constructions of 100 tons. They were 
also used as scales to weigh objects. They also helped in the trade with other countries because 
of the small boats that used paddles to transport themselves. 
 
 

Japan, Korea, & Vietnam
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Heat 

Once fire was discovered, humans struggled to keep it from going out. There was a person called 
the “fire keeper," and his job was to keep fire from going out and to distribute it among the people. At this 
point fire had become so important in cooking, heating at night and scaring animals away, that if the 
fire keeper didn’t manage to do his job “well” and let the fire go out, the punishment was death. It was 
not until humans learned to actually make fire that they began to revolutionize in a whole new way. 
Scientists believe that humans first discovered how to make fire by the observation of sparks. They 
realized that the sparks that blew from fire looked similar to the ones that they saw when rocks were 
struck. They then created fire by directing these sparks to dry leaves and small scraps of wood. As 
humans started to develop faster and more reliable ways to make fire, they started to use wood as their 
main resource. Heat was now a reliable source, the hours of work became longer and having guaranteed 
heat gave humans the opportunity and confidence to explore new land and move to different continents.  

Tool making is one of the fundamental technologies that helped humans develop the Neolithic Era 
to the first civilizations. Complex tools started to develop around the Bronze Age (3300 to 1200 BCE). 
Due to the discovery of bronze, longer swords were made by melting stones and other metals in order to 
then shape them into sharp objects or specialized tools. As the Mesopotamian civilization rose. After 
the civilization became more complex Mesopotamians used artificial heat to dry pottery.  

Pigments  

Thousands of years ago, early humans started to develop arts. Signs of this can be seen in 
instruments that archeologists have found and very importantly cave paintings where business, art, history 
and so on so forth was represented. The “paint” that these early humans used was organic and made out of 
blood, fruit, and other natural dyes.  

To the Egyptian civilization, painting was also a very important part of their daily lives and 
culture. This is why from painting organically, Egyptians came up with a way to create synthetic 
pigments. There were three methods for making these pigments: powdered glass, corrosion products, and 
the ones made with the heat technology. One of the pigments that was made with the heating technology 
is the Egyptian blue.This pigment was and still is the most famous of all pigments and it’s still known by 
its name.  

26



Egyptian blue is created by heating quartz (desert sand), calcium (limestone), small amounts of 
alkali (plant ash, potash, or the desert salt natron) and copper carbonate (particularly malachite) to a 
temperature of around 900°C and then maintaining it at between 800 to 900°C for several hours. The 
resulting color could be varied from dark blue to a lighter one by either varying the proportion of alkali to 
copper in the mix, or by varying the degree to which the pigment was crushed (coarse ground – dark blue; 
fine ground – pale blue). Becausethe Egyptians were able to control the temperature of the kiln 
correctly they were proficient at producing bronze (used for tools and weapons) which has a 
melting point of around 870°C.

The Match  

Every time we strike a match, we are using a 
Chinese invention. It was about 577 AD when the first 
version of a match was invented. It is said that court 
ladies during a military siege invented it. Hard-pressed 
during the siege, they must have been so short of tinder 
that they could otherwise not start fires for cooking, 
heating, etc.  

 Early matches were made with sulfur. A 
description is found in a book entitled Records of the 
Unworldly and the Strange written about 950 by T'ao 
Ku:  

Prior to this, if an emergencyoccurred at night it 
may have taken some time to make a light to light a lamp. But an ingenious man devised the system 
of impregnating little sticks of pinewood with sulphur and storing them ready for use. At the slightest 
touch of fire they burst into flame. One gets a little flame like an ear of corn. This marvellous thing was 
formerly called a "lightight-bringing slave," but afterwards when it became an article of commerce its name
was changed to "fire inch-stick." 

There is no evidence of matches in Europe before 1530. Therefore, the Chinese were using them 
for just short of a thousand years before they arrived in Europe. Matches could easily have been brought 
to Europe by one of the Europeans traveling to China at the time of Marco Polo, since we know for 
certain that they were being sold in the street markets of Hangchow in the year 1270 or thereabouts.  
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The Kang  

The kang, is an ancient Chinese bed of at least 
three meters. What makes this bed so useful and a 
luxury too is its heated platform. The kang, being an 
ancient bed was made of bricks, other forms of clay 
and later on of concrete. We can imagine the kang 
being a hollow rectangle, and on its interior cavity 
various channels covered the bed, on the end there was a 
chimney for the steam to leave (see picture).  

 
Heating was done with wood or coal. Typically 

a kang  occupied from one-third to one half of the room, 
and could be used for sleepings night and various 
activities during the day. If a kang covered the 
entire room, this would be called dijkang, di meant 
floor. We can observe that a dikang came to be 
what in Greece was developed as hypocausts.  
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Archimedes Heat Ray  

One of the Greeks most useful and simple advances of 
heat was discovered by Archimedes. This weapon called the 
"Archimedes heat ray" was used as an strategy to defend 
Syracuse from being attacked since it had a great part of coast line 
(see picture). The Archimedes heat ray was composed by a series 
of mirrors that made the sun’s rays reflect directly towards the 
wooden ship this made it instantaneity light on fire.Some modern 
attempts of this method have been made, and some of these 
experiments have worked. Even though to some scientists this 
ray seems impossible, many books like “Siege of Syracuse”(c. 
214–212 BC) and the “Anthemius of Tralles” mention the use of  
these ray. Modern experiments to see if the method worked, were 
done to prove the effectiveness of this weapon and some of them 
like the A group at the Massachusetts Institute of Technology 
(MIT) who constructed a 10-foot long, one-inch thick version of 
a Roman ship made out of red oak. Using 127 one-foot square 
flat mirrors arranged in a concave
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Another way heating was developed in 
Ancient Greece and improved by the Romans 
was in houses. Greek houses had a highly 
developed cooling and heating system, these 
were called hypocausts which means “Under 
Burnt System”. These advances was first put 
to use at about 1000 BCE. 1)The first step to 
heating the house or a certain room was by 
starting a fire in the furnace. This was a 
small room outside the house that slaves 
entered to add wood and control the 
temperature of the room. (A) 2)The heat and 
steam would then move towards the inside of 
the house through an underground chamber. 
(B) 3)These chambers supported the floor 
with columns (C) and on top of these 
bridging tiles were placed (D) so that the 
floor could have a support under it. (E) 4) 
Finally, the hot steam left the chamber by  
box shaped tiles witch went all the way to 
the roof of the houses, warming the walls 
and letting the hot air go out through 
chimney or holes in the walls (F).  
 The temperature that the heated 
rooms could reach could be hot enough that 

people would have to wear wooden shoes in order to not burn their feet. Heated rooms were a great 
technological advance, from public heated bathrooms to cozy rooms the technology of having a heated 
room without smoke was a great one.  
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Greek Fire  

During the Late Antiquity and the Middle 
Ages there was a Roman Empire called Byzantine. 
This empire also known as the Eastern Roman 
Empire (330–1453) had a great geographical location. 
Trading between continents was controlled by the 
empire since its capital, Constantinople, was between 
Asia, Europe and North Africa. Being such a 
powerful empire made Byzantine one of the most 
attractive places to be conquered by the Arabs. In 677 
the Arab fleet started to harass the Byzantine navy. 
Five years later it became apparent that an invasion 
was coming. The Arabs knew that the rest of the 
Roman empire was in crisis and very little if no 
assistance was going to be provided. Also, though a 
powerful empire, Byzantine’s army was not a strong 
one nor did it have
enough men to 

overcome the Arabs. One new invention was all it took the Byzantines to 
save their empire from being completely conquered. And  Kallinikos 
(Callinicus) of Heliopolis was the man who found it.  

 
Did you know that the deadliest and scariest weapon used in war 

was fire, to be more precise Greek fire? We can basically imagine Greek 
fire as today’s atomic bomb, the difference is only one empire had it. 
With Greek fire you could defend or attack a whole city. The precise 
formula for creating this fire was kept so secret that it has long been lost. 
Through research, chemists have tried several formulas with chemicals 

and other ingredients that they are 
certain were used in this time 
periods. Some of these are animal fat, quicklime, saltpeter, bitumen, 
sulphur, resin and pitch. The final liquid, product of the mixture of 
some of these materials, when fired up resulted Greek fire. This fire also 
came to be known as “invisible fire” because it looked like flames 
flying in the air. The reason why this fire was so famous was that 
even when put on water, the fire didn’t go out turning it into a deadly 
and powerful weapon. The Byzantines also discovered by using the 
hand pump they could project this fire over great distances and this was 
called a flame thrower (see picture of mechanism).  
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With the flame thrower, the Greek fire 
became the most powerful weapon. It could sendfiref
fire from large distances making it safe to 
attack without being attacked and it was a fire 
that was almost impossible  to put out.  

The Memoirs of the Lord of Joinville provides 
a fascinating description of Greek Fire. Born in 
1225, John, Lord of Joinville, Seneschal of 
Champagne was only twenty-three when he 
joined the French King Louis in the disastrous 
Seventh Crusade when Greek Fire was used by 
the Saracens.  
"... the tail of fire that trailed behind it was as big as a great spear; and it made such a noise as it came, 
that it sounded like the thunder of heaven. It looked like a dragon flying through the air. Such a bright 
light did it cast, that one could see all over the camp as though it were day, by reason of the great mass of 
fire, and the brilliance of the light that it shed.”  
His companion, Lord Walter of Cureil wrote:  
"Sirs, we are in the greatest peril that we have ever yet been in. For, if they set fire to our turrets and 
shelters, we are lost and burnt; and if, again, we desert our defences which have been entrusted to us, we 
are disgraced; so none can deliver us from this peril save God alone. My opinion and advice therefor is: 
that every time they hurl the fire at us, we go down on our elbows and knees, and beseech Our Lord to 
save us from this danger."  
Greek Fire fighters stated  
"We put out the fire, and before we had got it under, we were covered from head to foot with the fire-
darts that the Saracens shot across the river."  
The devastation caused by the use of Greek Fire is well illustrated in the above fascinating description 
and first hand history of Greek Fire by John, Lord of Joinville.  
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Aztec Civilization 
The first civilization to discover and use organic coal in the Americas was the Aztec. Coal was 

used for cooking, heating houses and temples and for pot making. Another use of coal was drawing on 
walls, stones or even temples. Very little information has been written about the use of coal in the 
Aztecs and in the Americas.  

Song Dynasty 
One of the most important developments in the Song Dynasty was the use of gunpowder. 

Necessity is the mother of invention. During this dynasty many minor wars were fought and successfully 
won but there was also one great conflict that ended the dynasty in which these technologies were 
extremely useful: the war against the Mongols. It is likely that the Chinese had already expected some 
major conflict like the Mongol invasion because just a few years before, they had completely developed 
the use of the gunpowder.  

One of the earliest flame throwers (after Greek fire) was The Pen Huo Qi, a fire spraying 
machine.  This piece of machinery used a substance similar to gasoline or naphtha. The earliest reference 
of the Pen Huo Qi was in 919 AD, but it was only a single projector pump. One of the battles recorded on 
the Shi Goo Chun Qiu (which recounts the history of the Ten States that ruled over Southern China after 
the downfall of the Tang dynasty) describes how the naval fleet of Wemmu Kin of Wuyue defeated the 
Kingdom of Wu by using the flamethrower to sink their ships. This battle signified the first Chinese use 
of gunpowder in warfare (932) since it was required to have a slow-burning match to ignite the flames. 
During the Song dynasty this weapon was turned into a double-piston bellows which pumped more fuel 
into a single cylinder, this made the flames more continuous and powerful. It has also been documented 
that a flamethrower mounted on a car was also invented later in the Song Dynasty.  

The invention of the canon took place in China during the Song Dynasty. This tool just like many 
other firearms is a descendant of the firelance (one of the first gunpowder weapons in the world.)  The 
ammunition would be a shrapnel load (a shell casing filled with steel with a small explosive charge at the 

base of the shell and a nose fuse which would fly along with the flames and make the weapon more 
deadly. The first documented battle in which the fire lance was used took place in 1132. Later on, the 
paper and bamboo that were used in the firelance were replaced by metal. The earliest known illustration 
of a cannon is found in a poem called The Iron Cannon Affair. Although the entire poem seems lost to 
history, a verse of it says that it could “pierce the heart or belly when it strikes a man or horse, and can 
even transfix several persons at once."  
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The first use of explosive land mines was in 
1277 AD and its purpose was to protect China from the 
Mongols. The invention was described as an 
“enormous bomb” (from book Huolongjing, this book 
was the first to describe the land mines). Land mines 
were also described as hollow cast iron cannonball 
shells filled with gunpowder. During these times, the 
Chinese used signals to carefully calculate the enemies’ 

movements into the minefield.  

Description of land mines according to the Huolongjing  

These mines are mostly installed at frontier gates and passes. Pieces of bamboo are sawn into sections 
nine feet in length, all septa in the bamboo being removed, save only the last; and it is then bandaged 
round with fresh cow-hide tape. Boiling oil is next poured into (the tube) and left there for some time 
before being removed. The fuse starts from the bottom (of the tube), and (black powder) is compressed 
into it to form an explosive mine. The gunpowder fills up eight-tenths of the tube, while lead or iron 
pellets take up the rest of the space; then the open end is sealed with wax. A trench five feet in depth is 
dug (for the mines to be concealed). The fuse is connected to a firing device which ignites them when 
disturbed.

[10)
 

It is said that the only reason why the Mongols defeated the Chinese is because the invading Mongols 
employed northern Chinese soldiers and used these same types of gunpowder weapons against the Song. 
It is also believed that the land mine technology was first developed by the Mongols building upon 
previous Chinese gunpowder inventions.  
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APPLIED PHYSICS 

 
Physics is the study of natural science and matter, its origin is considered uncertain since 

the usage of physics has been always been present in inventions and discoveries like astronomy, 
irrigation systems (gravity), the potter’s wheel (torque). The first examples of Applied Physics as 
a science weren’t observed until the archaic period in Greece (Pre-Socratic 
Philosophers/Thales).  

Earliest Applications:  

-The wheel is one of the oldest and most impressive inventions in human history. The wheel is 
one of the most used artifacts today; it follows the Law of Moment of Inertia. 

- Astronomy was the earliest application of physics. It appeared in human history as soon as 
human beings made conscious attempts to measure, record, and predict seasonal changes by 
reference to astronomical cycles. Early evidence of such practices are present in markings on 
bones and cave walls, which show that lunar cycles were being noted as early as 25,000 years 
ago. 

Applied Physics in Egypt: Some of the first applications that the Egyptians gave to physics 
were the usage of the lever and the ramp, but they lacked major astronomical applications Greco-
Roman period. 

Applied Physics in Mesopotamia: One of the uses that the Mesopotamians gave to applied 
physics was the usage of the potter’s wheel which is related to torque which is a branch of 
classical mechanics. 
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The Six Simple Machines 

 

A simple machine is a mechanical device that changes the direction or magnitude of a 
force. In general, they can be defined as the simplest mechanisms that provide a mechanical 
advantage, also called Leverage in physical properties. Usually the term refers to the six classical 
simple machines which were defined by Roman scientists. They widely used for construction in 
Ancient Greece and Ancient Rome. 

 

The Pulley - This simple machine reverses the direction of a force, and when multiple pulleys are 
utilized in conjunction, less force is required to lift an object. The one downside of using 
multiple pulleys is that the rope's end must move across a longer distance than the object being 
lifted. 

 

The Wheel and Axle - This machine is set up so that the axle is connected to the center of the 
wheel. This allows the wheel to be set in motion once the axle starts to turn. 

 

The Lever - This simple machine is such that when downward motion is applied at one end, 
upward motion is created at the other end. 

 

The Inclined Plane - This simple machine allows for an object to be moved vertically without 
being lifted. 

 

The Wedge - This simple machine allows motion from objects such as hammers to be transferred 
into a breaking, cutting, or splitting action. The wedge is a key element used in machines that cut 
or break objects. 

 

The Screw - This simple machine is crafted in such a fashion to where a groove that wraps 
around a central material in the shape of a spiral. When placed into a slot that fits the screw's 
groove and shape, this allows for rotary motion to be converted into forward or backward 
motion.  
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Applied physics – physics intended for a particular technological or practical use. It is usually 

considered as a bridge or a connection between "pure" physics and engineering.  

 
 
 

Optics 
 
“Optics is the branch of physics which involves the behavior and properties of light, including its 
interactions with matter and the construction of instruments that use or detect it.” 
  

During the Middle Ages, Greek ideas about optics were resurrected and extended by 
writers in the Muslim world. One of the earliest of these was Al-Kindi who wrote on the merits 
of Aristotelian and Euclidean ideas of optics. In 984, the Persian mathematician Ibn Sahl wrote 
the treatise "On burning mirrors and lenses", correctly describing a law of refraction equivalent 
to Snell's law. 
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Usage of Momentum  
 
 “In classical mechanics, linear momentum or translational momentum is the product of 
the mass and velocity of an object. For example, a heavy truck moving fast has a large 
momentum—it takes a large and prolonged force to get the truck up to this speed, and it takes a 
large and prolonged force to bring it to a stop afterwards. If the truck were lighter or moving 
slower, then it would have less momentum.” 
 
Application of Momentum: Blacksmiths of the Middle Ages might have not known about 
applied physics but they aware of some of the basic principles and mechanics that were involved. 
One example of this is the specific weigh that they gave to certain swords (for example the Celt-
Iberian Falcata). When building the swords blacksmith’s would make the point of the sword 
heavier than the bottom so when it was swung it would cut faster (Momentum of Inertia).  
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Simple Machines in the Inca Empire 
 
Pulley Baskets: The Incas constructed pulley baskets - to use these, travelers would climb inside 
a basket which was then pulled to the other side of an especially deep gorge or to cross a river. 
 
Wheel: The Incas never used the wheel in any practical manner. Its use in toys demonstrates that 
the principle was well-known to them, although it was not applied in their engineering. 
 
Lever and Inclined Plane: How they moved and placed the enormous blocks of stones remains a 
mystery, although the general belief is that they used hundreds of men to push the stones up 
inclined planes. A few of the stones still have knobs on them that could have been used to lever 
them into position; it is believed that after the stones were placed, the Incas would have sanded 
the knobs away, but a few were overlooked. 
 
 

Aztec Astrology 
 
 Astrology in the Aztec Empire, it was the purest form of astrology since it hadn’t been 
influenced by any other major civilization such as Egypt or China. Although basically decimated 
when the Spanish conquered the Americas it did survive enough for us to research it now a day.  
The Ancient Aztecs counted days in sets of 20, they gave symbolic names to each day based in 
astrological or religious matters. 
 

“The key to understanding the Mesoamerican astrological tradition is the notion 
that time, not only space, can be a sign or hold symbolic value.”  

 
“In Mesoamerican astrology time serves as a sign. The basic unit of one day, one 
rotation of the earth, is the foundation on which other units, including the 
important 13-day sign, stand.”  
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Law’s of Motion 
First Law of Motion 
  Isaac Newton formulated his First Law of Motion in the eighteenth century. It stated 
that "every body continues in its state of rest, or of uniform motion in a right line, 
unless it is compelled to change that state by forces impressed upon it." 
 
  Needham's researches have now established "that this law was stated in China in the 
fourth or third century BC. We read in the Mo Ching: "The cessation of motion is due 
to the opposing force ... If there is no opposing force ... the motion will never stop. This 
is as true as that an ox is not a horse." 
 
 
   
 
 

Compass 
Above is a working model of the oldest known compass in the world. The spoon 

or ladle is of magnetic lodestone, and the plate is of Bronze. The circular center 
represents Heaven, and the square plate represents Earth. The handle of the spoon 
points south. The spoon is a symbolic representation of the Great Bear. The plate bears 
Chinese characters which denote the eight main directions of north, north-east, east, 
etc., and symbols from the I Ching oracle books which were correlated with directions. 
Separately marked are the finer gradations of twenty-four compass points, and along 
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the outermost edge are the twenty-eight lunar mansions. This type of compass has been 
scientifically tested and found to work tolerably well - It was used not for navigation, 
but for quasi- magical purposes. (See illustration above). 
 
THE BOOK OF MO CHING 
 
The book Mo Ching is the collection of writings of a school of philosophers called 
Mohists, after their founder and sage Mo Ti (more commonly known as Mo Tzu, which 
means "Master Mo"). The Mohists disappeared completely from Chinese history after 
only a moderate time, and most of their writings remained unread and almost forgotten 
until recently. Their brilliant scientific insights were also largely lost, and made very 
little lasting impact on later Chinese history. The Mohists were also the only ancient 
Chinese to consider the subject of dynamics in the theoretical sense, though practical 
dynamics was continuously applied in the great strides made by Chinese technology 
and invention. 
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Triangles

Triangles in China and Egypt

 Triangle in Egypt: A triangle is a closed figure with three straight sides and three angles 
in interior. The early Egyptians migrated along the fertile Nile valley  as forward as 6000 Before 
Common era. Soon, according to Rhind Papyrus, the largest surviving mathematical scroll from 
around 1650 B.C.E, the Egyptians found the rule that a triangle with sides of 3, 4, and 5, or 2, 5, 
and 3 units yields a perfect right angle still before Pythagoras. They built giant and wondrous 
pyramids and other constructions such as houses, and the Obelisk, which was usually  used for 
inscribing pharaoh’s names with these perfect triangles. 

 Triangles in China: The prototype of Pythagorean theorem also appears in the oldest 
existing Chinese mathematical texts during the Han dynasty, Chou Pei Suan Ching. They  applied 
this right triangle triangles to explain chinese gai tian astronomy that says that the earth is a flat 
plane and the heavens rotate above the earth by the gnomom and shadow of the sun and the 
heavenly bodies. Also, they were able to use them in some practical applications as they fully 
understood the Pythagorean Theorem. Also, the Chinese understand the ratio similarity between 
the triangle. 
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Triangles in Ancient Greece & Roman Empire

     Geometry  as a word itself originates from the Greek language. The word “geo” represents 
earth, and “metria” means measurement. Therefore, Geometry  is the measurement of earth and it 
was mathematics for ancient Greeks and Rome. All geometry  before Greeks seems to have been 
intuitive, which means people before Greeks were looking for facts relating to measurement 
without attempting to demonstrate or prove them by a process of deductive reasoning. Triangles 
are the best-fit examples to demonstrate the truth of a proposition and make people understand 
the rules. For instance, there is a very renowned theorem that is known as Pythagorean Theorem 
which is established by Pythagoras, a Greek philosopher and mathematician. Thanks to 
Geometry, Hipparchus started a study which is named Trigonometry, which means the 
measurement of triangles. It  was used for navigation and astronomy. Trigonometry was invented 
with the idea of tangent, sine, and cosine, the circular functions that are used to relate the angles 
of triangle to the lengths of sides of  triangles. 
     The ancient  Greeks actually transformed it into an ordered science, and most of the early 
advancements in trigonometry came from its application to astronomy.

 

The Celestial Triangles

    For Hipparchus’ astronomical work, he needed a table of trigonometric ratios do it’s believed 
that he made the first  table of chords for this purpose. He considered all triangles were inscribed 
in a circle, therefore each side became a chordHe divided the ecliptic into 360 degrees just like 
Babylonian did.
     After Hipparchus, the next Greek mathematician known to have made a contribution to 
trigonometry  was Menelaus. Menelaus spent his time in Rome. He wrote a six-book treatise on 
chords, which was mentioned by Theon of Alexandria, but those books have all been lost. His 
only surviving work is a three-book work called Sphaerica, whose third book contains some 
excellent information about the development of trigonometry and its the earliest surviving work 
on spherical trigonometry. In his first book Menelaus describes a spherical triangle as the area 
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included by arcs of great circles on the surface of a sphere subject to the restriction that each of 
the sides or legs of the triangle is an arc less then a semicircle. He then goes on to give the main 
propositions about spherical triangles corresponding to Euclid's propositions about plane 
triangles. The second book has astronomical interest only. The third book contains trigonometric 
ratios.
     The navigational triangle is used in navigation, and its solution can give you your position 
anywhere on the globe. For the purposes of celestial navigation, the terrestrial, celestial and 
horizon coordinate systems are combined on the celestial sphere to form the celestial triangle. 
When the celestial triangle is related to the earth, it becomes the navigational triangle. Each of 
the three coordinate systems examined in the celestial navigation section of this course sides to 
form one of the sides of the celestial triangle. The three vertices of the triangle are the celestial 
poles nearest the observer, the observer’s zenith, and the position of the celestial body; and the 3 
sides of the triangles are co-latitude, z, the zenith distance, and the delta, the polar distance. With 
this common sense of Astronomy, people nowadays make weird equations to figure out where 
they  are. Greeks used this to navigate far from land and to sail at night. They made primitive 
charts, and considered observations of the Sun and the polaris to determine directions. With this, 
they could sail more precisely even when they set sail at night.

The Golden Ratio Triangle
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     The Greeks also recognized the golden ratio triangles, the ratio or proportion defined by the 
Greek letter Phi(ϕ) for the Greek sculptor Phidias. and they used it  for beauty  and balance in the 
design of their stunning architectures such as Parthenon, the most renowned antique Greek 
temple. A golden ratio, or Phi(ϕ) is also related to the fibonacci numbers, a mathematical 
sequence which wasThis discovered by  Leonardo of Pisa, who was also known as Fibonacci 
This happened a lot of time past the fall of Greece. The most fascinating fact about the Fibonacci 
sequences is their relationship  between the mother nature, and the golden triangles sustains much 
more then other shapes and it can keep the balance of the structure. This appeared in dozen of 
biological settings such as branches in trees, the flowers, the leaves and even the spirals of shells 
which you can easily encounter at beach a lot of was the point that ancient Greek people has 
discovered that it makes shape most durable much earlier.
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Triangles in Byzantine Empire

Hagia Sophia and the pendentive

     For a long time, Hagia Sophia in Constantinople, the capital of the Byzantine empire, was the 
largest church in the world. While constructing Hagia Sophia, countless building problems 
resulted from the quick work and mortar between the bricks that was almost as thick as the 
bricks themselves. Anyways, Hagia Sophia means “Holy Wisdom” and it was renovated by 
Justinian, one of the most famous emperors of the Byzantine empire. He constructed Hagia 
Sophia by using vaulting techniques of the Romans. One remarkable part of Hagia Sophia is the 
delicate ratio of its vaults. Those vaults hold up an enormous amount of weight. There are four 
great pillars that  carry four humongous semicircular arches connected by a triangular shaped 
dome. The base of this dome is made by a pendentive, a byzantine triangular shape.
   The pendentive is a complex triangular segment of a spherical surface that  fills in the upper 
corners of a room to form a circular support for a dome at the top. These pendentives are 
common in the Rome domed churches. It  is also used in a dozen of Islamic architecture because 
of a result of Byzantine influence. Its shape was important because pendentives receive the 
massive weight of the dome and the triangle was the only shape that  could endure its pressure 
while providing an arched dome with concave sides.

Mathematics
     This was the most significant advancement and development in trigonometry and 
mathematics in India and the Arab world. One of the renowned Arab mathematicians, Al-
Khwarizmi, produced the first trigonometrical tables that dealt with the properties of triangles 
and their angles. There were other gifted mathematical geniuses who contributed a lot to modern 
mathematics. Abu al-Wafa al-Buzajani was one of those intellectual peoples who laid the 
foundations of modern trigonometry. On the other part of the continent, Indian mathematicians 
were especially qualified in arithmetic, algebra and trigonometry. Aryabhata, an Indian 
mathematician, summarized his mathematical knowledge and he produced trigonometric tables 
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that long predated those of al-Battani. The most absorbing point of this is that historians believe 
that al-Battani did not know of Aryabhata’s work.

Byzantine style
     Almost all of Byzantine artworks are always religious. Many of them depict saints with halos, 
wounds in the feet and wrists like Christ, and a gold leaf. During that period, the backgrounds of 
Byzantine art weren’t that detailed. Generally, the artists of the Byzantine period glorified the 
God and Jesus, who was not a man like us. One of the most important genres of Byzantine art 
was the icon, an image of Jesus, the Virgin or a saint, used as an object  of veneration in Orthodox 
churches and private homes alike. The captivating fact is that  almost all people used the number 
three and triangle. At this moment, three meant something particular because of the influence of 
Christianity. The number three is abundantly attests in the bible and occurs hundreds of times. 
Commonly, the number is used to mark quantity  whether in enumerating people, things, or 
activities. The number three appears often in measurements of the time and the idea of trinity. 
With this, we can conclude that the triangles in the stunning illustrations are not made by an 
accident and its importance as the triangle has some religious meaning to it.
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     By the Tang Dynasty, study of mathematics was fairly standard in the great schools and it was so 
important because people wouldn’t be able to pass exams without mathematic knowledges. During 
the Tang period, the table of sines by Aryabhata were translated into the Chinese mathematical 
book. Nonetheless, these early forms of trigonometry were not widely appreciated as in Indian and 
Islamic mathematics of the same period. The unborn state of trigonometry in the Song and Yuan 
dynasties slowly began to change and advance since the Chinese mathematicians embarked on to 
express greater emphasis for the need of spherical trigonometry in calendarical science and 
astronomical calculations. By the time of the Song and Yuan dynasties, many mathematical 
prodigies arose. One of these mathematical geniuses, Guo Shoujing worked on spherical 
trigonometry for precise astronomical calculations. 

 
Who was Guo Shoujing(郭守敬)? How did he apply trigonometry to astronomy? 
 
     Guo Shoujing was a Chinese astronomer, engineer and mathematician during the Yuan dynasty 
period. He was born into a poor family in Xingtai, Hebei province, China in 1231. He contributed to 
improve many of the instruments used to measure celestial bodies. Among his major instruments 
were the gnomon, and the abridged armilla. Guo Shoujing was raging from the study of the Five 
classics to astronomy, mathematics, and hydraulics. Guo Shoujing was a child prodigy and Kublai 
Khan asked Guo to take a look at the dynasty’s hydraulic engineering. In the year 1276, Kublai 
Khan captured the city named Hangzhou and he asked to Guo again to make a new calendar in 
order to highlight how the new regime was replacing the old Song dynasty. Guo, together with 
Wang Xun set up an agency to undertake the necessary research and to make proposals for the new 
calendar. They established new astronomical instruments and an obervatory of Dadu (today’s 
Beijing) to obtain more accurate astronomical data  for the calendar. This project was eventually 
finished by 1280 and the calendar was named as Shoushi Calendar. The calender had approximately 
365.2 days in a year and 30 days in a month which is almost same to the Gregorian Calendar which 
was created 301 years later. Even after the death of Kublai Khan, Guo’s advice continued to be 
sought by Kublai’s successor. 
 The most remarkable and significant Guo’s achievements on spherical trigonometry and 
solving equations was Guo’s unique formula. 
x4 + (d2 - 2ad)x2 - d3x + a2d2 = 0. 
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To solve this equation Guo used a numerical method similar to Honer’s method. The 

equation has two real roots, the smaller being the solution to the problem while the other, being 
numerically larger than the length of the arc, was rightly discarded by Guo. 
 
Guo Shoujing’s most significant invention: Abridged or Simplified Armilla (简仪) 
 
     The abridged or simplified Armilla was invented in 1276 A.D.. It is called simplified because it 
is much simpler to use than the the traditional armillary sphere, and it is also known as abridged 
because it has a batter view of the celestial sphere except around the area of Polaris. The abridged 
armilla has two orbits at right angles to one another. The single ring is aligned with the equator and 
is called the equatorial ring The double ring is perpendicular to the equatorial ring. Between its two 
ring sit has the sight, a single tube that can be aimed at an individual star. Cross-hairs help 
recording exact positioning of the celestial bodies. The ring rotates and then points to gauges on the 
equatorial ring and on the double ring that suggests us the position of whatever is in the sight. One 
of the innovations was to install four small cylinders between the main measurement ring and the 
equatorial plane to reduce friction and make measurement more accurate. These cylinders are 
analogous to our modern ball bearings. The simplified armilla takes measurements of the position 
of the sun like the gnomon but it can also measure the angle of the sun at any time. 

This particular instrument has combined a number of instruments such as azimuth and 
horizon circles as well as a sundial. It can be used to measure topography and in engineering and 
even in practical astronomy. It is even an astronomical compass. If you point the instrument at a 
known planet or star it can tell you the location of north. 

There is a small circle at the base with a groove within its diameter. This groove and the 
groove in the square base can be filled with water to establish plumb. It is important that both the 
supporting structure and the instrument itself be checked to make sure the instrument remains true 
after a move or over time. 

This abridged armilla at Beijing Ancient Observatory (古�象台) is 1/3 life size and is a 
copy of one made in 1439. The original was once housed in Beijing but was moved to the Purple 
Mountain Observatory in 1933 as the Japanese were advancing. 
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Applied Chemistry

Pre-History

 Chemistry is the science of the 
changes that a matter undergoes. It  is the 
mix of any  matter with something else and 
there is normally  a reaction. Since early 
pre-history, chemistry has existed. Even if 
the exact word “chemistry” didn’t exist, 
the idea did. 
 Cave paintings are a great example. 
Cave paintings are drawings on cave walls 
and ceilings that date from the prehistoric 
origins. Cave painting became very 
common during the Aurignacian period, approximately  40,000 years ago, but the oldest paintings 
with evidence of red pigment were found in cupules dating back to 290,000 BCE. Scientists have 
learned to recognize from what period the paintings were with radiocarbon dating which consists on 

a method that uses the naturally occurring 
radioisotope carbon-14 (14C) to estimate 
the age of carbon-bearing materials up  to 
about 58,000 to 62,000 years. Another 
possible way  to find out from what period 
the paintings are is by observing what is 
drawn. For example, drawings of reindeer 
have been found which indicates that it 
took place in the last Ice Age. Scientists 
have tried to find out what was the reason 
for these paintings. It is believed that they 
were not just  for decoration, but a way  of 
communicating. Also, they were used for 
religious or ceremonial purposes. 
 The colors that early men used 

for the cave paintings were normally natural colors. Many people might think that they used 
charcoal, although, most art  was done with mineral pigments(Martin). Shells, ochre, bone, charcoal, 
grindstones and hammer stones are all objects they  used. An example of how they created the 
mixture was by using ochre. It was made from soft rock with red or yelllow pigments which was 

turned into powder by crushing it. Then, it  was mixed and 
heated with crushed stones or bones. They used an 
unknown liquid which was probably urine, blood, animal 
fats or water for mixing(ancientcraft). 

 We might not imagine how heat  was invented or where 
it came from. Some theories say that the discovery of fire 
was because of the forest  fires or volcanic eruptions. It is 
not known when men were able to produce fire but flints 
have been found in their caves, meaning they  struck two 
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rocks together to make sparks. Also, there are traces 
of domesticated fire and structures of combustion 
from approximately 500,000 years ago(Gallay). 
 Before the invention of matches or any 
modern way of producing fire, men used various 
techniques that date back to the Paleolithic period. 
The most common method was friction. Heat  was 
produced by the friction of a tender piece of wood 
with a hard piece of wood and it would eventually 
get hot enough for it to light  on fire. Another way 
was by percussion. Sparks were created from the 
shock of a hard stone like flint on a ferruginous 
stone that contained iron oxides or rust like pyrite. 

Not only  was fire used to warm themselves in the extremely cold 
temperatures, but also as light during the night to prolong their 
activities. There were three sources of light: Torches, lamps, and 
hearths. 
Torches and lamps were mobile and served like our current candles. 
The lamps were made out of stones that contained a hollow part in the 
center of the rock where animal grease would be placed for it  to burn. 

They  would make the wick 
out of vegetable matter. 
Hearths were like fireplaces. The early fireplaces were 
made by collecting stones and placing them in a circle 
to contain the fire. They reused the same location 
using the ashes as a hearth construct. 
 Heat soon became one of the most important  
discoveries. It helped keep men warm during the 
winter, provided light during the night, was used to 
cook their food and even brought men together. Later 
on, it was used for the creation of ceramics. 

China

 The ancient Chinese accomplished many things in the 
field of science and chemistry. One of their great inventions 
was paper. Before its invention, bones, tortoise shells, and 

bamboo slips were all used as 
writing surfaces. They proved 
themselves unsuitable because of 
their weight. Teachers or people that 
read many books or scripts not only 
needed brainwork, but also physical 
strength since they  were so heavy. 
Hemp fiber and silk started being 
used to make paper but the quality 
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was not excellent. Besides that, the materials were 
not very cheap and could be put to better use. In 105 
A.D. the real paper stereotype was invented. It  was 
created with worn fishnet, bark and cloth. Not only 
was the paper better, but the materials could be found 
at much lower cost. The manufacture originated from 
pounding and stirring rags in water. After, the matted 
fibers were collected on a mat. Early Chinese paper 
was made from a suspension of hemp waste in water, 
washed, soaked, and beaten to a pulp  with a wooden hammer. A mold was used to dip up the fiber 
liquid from the tank and hold it for drying. 

 Alchemy was the discovery of the 
formula for the “Elixir of Life”, also known 
as gold. They believed that gold received its 
influence from the sun. The purpose of 
finding out the mysteries of the “Elixir of 
Life”, was not just the desire to turn simple 
metals into gold. Alchemists believed that it 
would free their spirits and turn them into 
semi godlike men. It would heal them and 
rejuvenate the body. 

 References of Alchemy are found in myths and legends of 
ancient China. Chang Tao-Ling, the first  Taoist pope, devoted his life 
to the study of alchemy and cultivating the virtues of mental abstraction. 
He was successful in his match of the “Elixir of Life”. Gold is one of the only metals that never 
corrodes or tarnishes and it’s completely nontoxic. In Chinese daily  life, it was used for the 
purification of the body and spirit.

Mesopotamia

 The name Mesopotamia refers to the 
geographic region which lies near the Tigris and 
Euphrates Rivers. The land of Mesopotamia was 
extremely fertile thanks to the irregular flooding 
caused by the Tigris and Euphrates Rivers. The 
flooding helped the agriculture because it  added rich 
stilt  to the soil. Mesopotamia became a civilization 
filled with ceramics and crafting since one of the 
most popular material they  had was mud and clay
(Science in Ancient Mesopotamia- Moss). 

 Mud was by far the most common material in Mesopotamia, since there wasn't any building 
stone and very little timber in Mesopotamia. The people constructed their homes, public buildings, 
and city walls out of sun-dried mud brick. The Sumerians were the first people to build molds to 
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shape uniform bricks. The mud was placed in moulds, and then, the 
bricks were dried with the sun. Even though they  were stronger 
when fired, fuel was scarce and only the bricks of more important 
buildings got this special 
treatment. Mud-bricks have a 
surprising strength when new, 
although their resistance 
weakens with time.

 Clay was a versatile 
material but the Sumerians 
knew that it couldn’t  meet all of 
their needs. As early as 3000 
B.C.E., the Sumerians had explored the properties of chemicals like 
lime(which contains calcium), soda (which contained sodium), as well 
as the silicate minerals- those made up  of silicon and oxygen atoms. 
Sand is made mostly of silicate minerals. At high temperatures, 
individual particles fuse and become glassy, just  like fired clay.  By 
combining lime, soda, silicates, and other minerals, craftspeople made 
colorful glazes for pottery. Glass wasn’t as common as pottery in 
Mesopotamia but the Sumerians experimented with chemical formulas 
to make different colors(moss).

 Ancient Mesopotamia lacked rocks containing copper or other metals but Arabia, Persia, or 
the highlands of Syria and Turkey were the likely sources the metal was imported from in exchange 
for grain, wool, or other goods. 
They  learned that metal could be hammered and stretched into different shapes. It could be changed 
and strengthened at high temperatures. For bronze, they mixed tin and copper and by 2500 the 
Sumerians discovered how important  copper was. The mixture was harder than pure copper and 
could be adapted to many uses like weapons, tools, and jewelry. Knives, drill bits, pins, chisels, axe 
blades, cups, vases, highly  decorated combs, and large ornate headdresses were made out of metal
(moss). 

 A lot of information has been found in tablets that have 
survived over the years. Many of the tablets were about the medicine 
and medical practitioners. People in the near east  believed that when 
a person got sick it  was caused by demons or it  was a sign of a god’s 
displeasure. The Babylonians looked for signs in their everyday 
lives. Physicians looked for signs from the gods in the intestines and 
organ of animals and this is how they  eventually learned about the 
placement of the different organs. They recorded everything they 
found and knew which organs like the heart and brain were the most 
important. In the earliest drugs and medicine plant, animal, and 
mineral matter were the most  important ingredients. Salt and 
saltpeter were also used often in drugs. They  used them to clean 
wounds and to help  draw torn tissue together. Milk, snakeskin, and 
turtle shell were also found in prescriptions along with herbs and 
plant material such as myrtle, fir, cassia, and willow. Because of the 
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discoveries back then, a chemical found in the 
bark and leaves of certain willows is an important 
ingredient in aspirins. Fruit trees were another 
source of early drugs. Sometimes, the drug was 
added to a liquid so that  the bad taste would be 
dissolved (moss).

India

 Leather tanning is one of the oldest  
human activities. Leather, which is obtained 
from the skin of the animals, was used as 
clothes or for tents. They  were very useful 
but  there were some problems: leather 
became st i ff when exposed to low 
temperatures and they would also rot in high 
temperatures. Leather tanning was an attempt 
to make the leather more resisting. Some of 
the first attempts were made by rubbing animal fats on the leather to make it more flexible and 

strong. These methods are mentioned in many texts like Homers 
Iliad, “The ox hide, which is soaked in fat, is pulled to and fro 
by men standing in a circle, thus stretching the skin and causing 
the fat to penetrate into the pores.” 
 Another method was smoking or formaldehyde. The 
substance that is applied on the leather is the vapor produced by 
burning green leaves and branches. The rotting process could 
also be stopped by  dehydrating the leather with salt or exposure 
to the sun. Another method known is tanning and is based on the 
use of a mineral called alum. Even though every  civilization had 
their way of leather tanning and practiced this activity, India was 
the first one to process the type of leather called Morocco.

 Egypt:

 Chemistry was an art  that was practiced a lot in Egypt. Most of the chemical knowledge was 
connected to the embalming of the dead and with religious rituals. They also had a god named 
Thoth who was the source of all chemical knowledge. 

 The art of khemeia seemed very closely  related to the 
religion for the egyptians. The common people feared the 
practitioners as partakers of dangerous knowledge. They feared the 
astrologer with his knowledge of the future, the chemist because of 
his ability  to change substances, and even the priest because of his 
hidden secrets about the gods and ability  to call down curses. They 
were often thought as magicians, wizards and sorcerers. 
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 An example of how chemical changes were referred to in a mythological fashion is the 
planets. The seven planets were matched to the seven types of metals. Gold was referred as the Sun, 
silver as the Moon, copper as Venus, iron as Mars, tin as Jupiter, lead as Saturn, and mercury as 
Mercury. 

 Egyptians appeared to care a great deal about the way  
they  looked.They applied cosmetics to themselves, specially 
upper-class women. Some of the powders they used to create 
the paint were crushed galena, cerussite, and some of the 
rarest chemical compounds of nature, laurionite and 
phosgenite. Scientists have discovered that Egyptians went 
through a big process to achieve the color they  wanted. 
Women also used a lot of eyeliner but it was not only  used to 
help  one’s appearance. They also used eyeliner to keep away 
flies, cut the sun’s glare and contained lead sulfide and 
chlorine, which acted as 
disinfectants.

 Not only did they make their make up, they  were also 
making moisturizing creams and oils. They were made with 
bullock bile, whipped ostrich eggs, olive oil, plant resins, fresh 
milk and sea salt and were scented with frankincense, myrrh, 
thyme, marjoram and essences of fruit and nuts, particularly 
almonds. Anti-wrinkle creams were made with wax, olive oil, 
incense, milk, juniper leavers and crocodile dung.

 T h e A n c i e n t 
Egyptians believed that a 
person’s soul could be 
perishable and that to 
ensure the preservation 
and well-being of the body, it had to go through the 
embalming process of 
mummification. They 
believed that the body 

was necessary in the 
afterlife. The embalming process of mummification consisted 
on a long process that lasted 70 days because that was the 
time that it took Sirius, the ‘Dog Star,’ to disappear into the 
horizon. The procedure had about 14 steps but varied 
depending on the persons social rank. For a body to be 
mummified, it had to be drained and dehydrated. The organs 
were taken out and the body was emptied and finally it was 
wrapped in linen bandages. All the organs that were taken out 
were put in jars with natron, which is a chemical that 
prevented the organs from rotting. Natron was also put inside 
the body once it was emptied.

56



Greece

 In Greece, fire was used for many things during war. Some of the deadliest weapons used 
fire, although, there was one that was especially destructible. At first it  was called “liquid fire”. It 
was thrown at the ships of the enemies 
and burst into flames in contact. The fire 
was inextinguishable and continued to 
burn even once it  touched the water. The 
name changed to “Greek fire” and was 
introduced into warfare. Many people 
compare the Greek fire to our modern 
nuclear weapons. The secret of how they 
made i t has been passed down 
generations, although, the information 
has been lost. However, chemists have researched what might have been the ingredients and found 

a big part of its composition. This included 
chemicals such as petroleum, naphtha, burning 
pitch, sulphur, resin, quicklime, bitumen, animal 
fat, and Saltpeter. Even though, its exact 
composition is unknown. 

 Pot tery  was a 
major part of Greek 
cu l tu r e and a ba s i c 
material. They  used pots 

mainly for storage. Since plastic and glass took a long time to be discovered, 
clay was the best  option. It was very easy to find and was accessible to 
everyone. Clay is a rock that is crumbled into dust. It  was used to be able to 
write on, pots, jugs, small statues, and even homes because metal wasn't very 
abundant. Clay  for making pottery  or tablets had to be clean. If it  wasn’t, it 
was washed by dropping handfuls into water and stirring. Pieces of straw, 
plants, and wood would quickly  float to the top and pebbles would sink 

causing the separation from the clay. Pots and jars 
made with fine clean clay were normally sturdy. A 
potter would normally shape the clay  with the help 
of a potters wheel. To hold liquids and be durable for a long time, the pot 
had to be fired. To heat the clay, a kiln is used. Firing at  high 
temperatures caused individual clay particles to fuse. These particles are 
composed mostly of silica, the same material used in glass. The kiln is 
first heated to 800°C with the vents opened and it causes the pot to turn 
red. Then, the vents are closed and the temperature is raised to 950°C 
which results in the pot turning completely black.  When the pot is finally 
taken out, it turns back to red. This change in color occurs because if the 
clay doesn’t have air, it turns black. Thanks to this technology, trade and 
storage became a lot easier and trade eventually grew.

57



Rome

 During the Roman times, the art of chemistry  wasn’t very 
popular. The Romans took most of what the Greeks had already 
discovered and turned it into their own. After 100 A.D nothing 
new was added and there was a tendency to turn what early 
writers had written and turn it into something mystical. 

 Leather tanning was 
also very widely used in the Roman empire. They used leather 
for footwear, clothing, shields and harnesses. The Roman’s 
main way of tanning was mineral tanning which consisted on 
soaking the leather in a mixture of salt and alum. The leather 
was usually used to create coats for the Roman soldiers while 
they  were traveling. Animal skins were also worn over their 
helmets.

 The great Roman 
waterway  system known as the 

aqueducts are among the greatest achievements in the ancient 
world. An aqueduct is an artificial channel for conveying water 
through gravity, typically in the form of a bridge supported by tall 
columns across a valley. In ancient Rome, they  built aqueducts so 
that they could keep a constant flow of water coming into the city 
for baths, fountains and toilets(Roman Aqueducts). Most  aqueducts 
were built with stone, brick and a special volcanic cement, but 
many of the aqueducts were also built with limestone. We wouldn’t 
imagine that building their aqueducts out of limestone could save them from horrible diseases, but it 

did. Scurvy is a disease that you get when you have a deficiency of 
vitamin C. In Roman writing it  almost never mentioned the disease of 
scurvy which meant that Romans didn’t have trouble with this disease. 
Lime is one of the fruits with the most vitamin c, therefore, the water that 
the romans drank contained some vitamin C. Even if they  didn’t know it, 
they were drinking vitamin C everyday. 

 Chemistry and Alchemy were eventually vanished because of 
fear. The Roman emperor Diocletian feared that chemistry would be able 

to produce cheap gold and that would destroy the unstable economy of the declining empire. Then, 
when Zosimus was emperor, he ordered writings on chemistry to be 
destroyed. Also, The Alexandrian Museum and Library  were 
damaged as a result of Christian riots after 400 A.D. The art of 
chemistry had a very close relationship  to Egypt so a lot of 
information was lost. This is why very little remains. 

58



Incas

 The gold was very popular 
among the Incas. They used it as 
ornaments and to decorate their 
temples and palaces. Many objects 
were made of pure gold, like 
emperor Atahualpa’s throne. Gold 
also had an important part in 
s o c i e t y . I t w a s a w a y  t o 
differentiate the elite from the poor 
people. Gold was used in a wide 
range of objects like crowns, 
earr ings , nose and pectoral 
ornaments, pins, ritual cups, 
necklaces,no and figurines. Pieces 
made from silver and connected to 
the moon goddess were also very 
valuable in the Andes. They had 
basic mining and that’s how they would get silver as well. Gold had a strong connection with 

religion. Gold and silver was given as a 
tribute. The Incas understood how gold 
was formed and studied the formations 
of the rocks. The way they would find 
the gold was by  digging small holes in 
the earth and extracting the gold and 
silver in ores. They used a method 
called smelting to separate the gold 
from the ore. Smelting consists of using 
heat and a chemical reducing agent to 
decompose the ore . Firs t they 
pulverized the gold into small particles 
and then placed it in a furnace which is 
heated at a temperature above the 

gold’s melting point. This burns off many 
impurities. To remove other minerals and metals you use chemicals like potassium cyanide and 
mercury. With this, other elements are turned into gas or slag. 

China

 Gunpowder was one of the most significant inventions in China. It  is sometimes said that 
gunpowder was invented by accident by alchemists that were trying to create an elixir to achieve 
immortality. It was made of a mixture of sulfur, charcoal, and potassium nitrate(saltpeter). The 
sulfur and charcoal acted as fuels. Gunpowder dates back to 850 A.D., although it was first recorded 
being used for military purposes around 919 A.D. Thanks to gunpowder, things like fire cannons, 
missiles, and fireballs were created. The Song Dynasty invented the earliest cannon. It was a tube 
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made out of bamboo filled with gunpowder. It 
would then fire a flaming missile towards the 
enemy. Although it was a great advancement, it 
did not cover a long distance since it  was made 
out of bamboo. 

Mongols

 The Mongols didn’t really  have any advancement in chemistry. Since they were always 
moving around, they  weren’t able to have any  inventions. However, in 1232 A.D. the Mongols and 
the Chinese were at war. During this battle the Chinese used many artifacts like rockets. These 
rockets were called arrows of flying fire. They  consisted on a tube capped at one end and filled with 
gunpowder. It  was attached to a stick and the other end was left open. When the rocket was ignited, 
it would burn really  quickly creating hot gas which 

would make the rocket 
fly up. The Mongols 
quickly adopted this 
technology and made 
many improvements 
to it. Even though 
they  didn’t have many inventions of their own, they were very good at 
improving other technologies. 

Korea

 The Chinese were the first to ever 
c r e a t e g u n p o w d e r. H o w e v e r, o t h e r 
civilizations weren’t able to adopt it because 
China had strict restrictions on exporting it. 
Korea was very interested in maintaining a 
predominant navy to protect fishermen and 
merchants from the Japanese. Therefore, the 
Korean decided to develop  their own 
gunpowder and they accomplished this by 
extracting potassium nitrate from the soil. 
After this accomplishment, they were able to 
invent new tools. The Juhwa was invented, 
which was korea’s first rocket, and later on 
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the Singijeons. The Singijeons were the Korean fire arrows and were used mainly to attack the 
Japanese pirate ships. Of course, they  needed something to throw the Singijeons with and thats 
when they invented the Hwacha. It was a multiple rocket launcher. With the Hwacha, they were 

able to fire up to 200 Singijeon at a time. The 
Hwacha looked like a cart with wheels which 
carried a board that had holes on it so that you 
could insert the Singijeon.
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 The Bridle and Stirrup

 Throughout the years, decades and centuries, the horse has always been used by humanity
 to fit its needs. When the first horse was mounted thousands of years ago, no 
equipment was used; it was only the man and the horse. But with time, many instruments used to 
ride this animal have been invented and developed. Although these instruments might not seem 
important, except when it comes to horses, here we will be discussing about two tools used to 
ride a horse which changed human history in more than one occasion: the stirrup and the bridle. 
 The domestication of the horse by  man was an enormous event in history.  Many societies
have always depended on the horse, whether it is because of transportation needs, wars 
or sports. Imagine a world without this precious animal. What would have become of the Mongols, or 
how would the American Civil War be without a single horse? The horse has influenced 
every  person on Earth and it  all started with the domestication. Many theories exist about the 
domestication of the horse. One theory states that the horse was domesticated around 4000 BCE. 
One thing we are certain of is that for a horse to be domesticated, it had to be controlled. To 
control and maneuver a horse, a bridle is needed. The bridle is to a horse what a steering 
wheel is to a car. With it you can can turn, control speed, and brake. The domestication of the 
horse occurred thanks to the bridle and to the nomads who invented it. 
 The bridle developed through the decades as any other object in history. But, there 
was a major improvement on it around 1400 BCE. A new piece of equipment was added to it, 
something that  revolutionized the bridle and it is still used today: the bit.  The bit is one of the 
most important pieces on the bridle. It consists of two bars attached one to the other, and they are 
placed in the mouth of the horse. This two bars are then each attached to a ring. The bit  is a key 
piece on the bridle because it creates pressure on the horse. With the bitless bridle, when the rider 
pulled the reins the horse would only feel its head being pulled back. But with the bit, the horse 
will feel pressure on its mouth, creating better control for the rider. 
 This ancient bridle had been passed from the nomads to many  civilizations. Some 
civilizations used the bridle mainly to horseback ride. Bridles were also used in horses who 
pulled chariots or carts, which was the case of Mesopotamia, which didn’t use the bridle that 
often to horseback ride. Chariots played an important role in Mesopotamia in wars and 
transportation. Although Mesopotamia was a peaceful civilization in it’s early years, around 2700 
BCE, wars started playing an important role in city-state relations because the priest and kings 
were replaced by warlords with big armies. Sumerians used the chariot  more often for war 
purposes and the bridle kept playing and important role. Mesopotamia wasn’t the only  society 
which used the chariot as an advantage; the Egyptians and the Assyrians didn’t  fall behind with 
the use of this new technology.(Hays)
 The bridle also played a very important role on the Egyptian warfare. When the 
revolutionary  technology of the chariot arrived in Egypt by the 15th century BCE, the Egyptians 
received it  and included it in their army. The chariot  was really important in the Egyptian 
military and it helped them create a strong empire. Typically the Egyptian chariot was mounted 
by a single rider who was also the archer. He shot with his bow, and when all of the arrows were 
depleted, the rider would use a small lance or a sword to fight. Horseback riding was practiced in 
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Egypt rarely because they preferred the chariot which gave them more stability and dignity. 
When we think of Egypt, the first image that comes in mind is a powerful civilization with 
many pyramids and pharaohs. All this and more was possible because small objects like the 
bridle made a huge difference. (Dunn)
 Around the same time the Egyptians were making use of the chariot, the Assyrians had 
established the largest army of that time, in the Mediterranean. The Assyrians also took 
advantage of the chariot. Although they weren’t the first ones to use it but they  were 
the first civilization to organize their chariots into a cavalry. Unlike the Egyptians, the Assyrians 
would mount the chariot with two persons, a rider and a shooter. With this strategy they were 
able to control the ancient  world from the 9th century  to the 7th century BCE. Their tactics 
they  also included using soldiers, infantry, chariots, mounted archers, fast horses and wagoners. 
The bridle very important in the Assyrian tactics, because they  used the horse with the mounted 
archers and the chariots. (Hays)
 We will advance some centuries in history and go to India where the first evidence of the 
stirrup was found in some sculptures dated 200 BCE. This sculptures show how barefoot riders 
used small loops of leather as stirrups. Although these kind of stirrups don’t look like modern 
ones, they were the first approaches. The barefoot rider would place his big-toes in 
the small loops. This would give him a little bit of stability which was better than nothing. These
stirrups were used in hot-climates, and that is the reason of why the riders were barefoot. 
This loops were the primitive models of the stirrup, which later on became a key object in huge 
empires, like the one Ghengis Khan created. (Szczepanski)
 The stirrup  was and invention that was about to spread dramatically around the whole 
world in just some years, it just  needed a little bit  of perfection. The world was waiting for and 
instrument so powerful and important to history. Around 450 AD the Chinese were the ones who 
revolutionized the use of the horse, by perfecting the stirrup  and making it  out of metal. This 
small change caused the stirrup  to dramatically spread all over Asia and Europe. By the 6th 
century AD, the stirrup had gotten to every part of Asia and Europe. It only took 150 years to 
spread all over the two continents. ("Wolf Wikis")

 The Greeks, unlike many  other cultures, didn’t adopt the stirrup nor the saddle, even 
though they had contact with it. They were expected to ride horses bareback or with just a simple 
cloth. This may be due to the fact that their army didn’t depend horses as much as other 
civilizations like the Mongols. On the other hand, the Greek did use, adopt and even invent their 
own bridles. They used the bridle mainly with chariots, even though the chariot wasn’t used at 
war. In Greece, the bridle influenced more on transportation and sports, rather than  in battles. 
They  included the chariot  in daily events like races or ceremonies. They were able to develop 
their own bridle that fitted their needs. The main problem that they  encountered was the lack of 
buckles and they had to make a different bridle for each horse because of the measurements. 
("Hollins")

 At the same time, the Romans were having some situations similar to the Greeks. They  
also didn’t adopt the stirrup, but they  designed a special saddle that would be replace the stirrup. 
They  created the Roman saddle, a saddle which consists of four horns, one on each corner. The 
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horns would help the rider to have better stability while riding and would decrease the 
possibilities of falling of the horse. This saddle has disadvantages and advantages compared to 
the stirrup. Some advantages were that the rider could turn his body completely and sit 
backwards; this way he could fight enemies in his rear. Some disadvantages were that the rider 
couldn’t stand up as a rider with a stirrup could. As the Greeks did, the Romans also used the 
bridle for similar purposes, like sports and ceremonies. ("Lost Fort")
 The stirrup was very  distinguished with one empire, which owes most of its success to 
the stirrup. Ghengis Khan led this prosperous empire that conquered more than one-fifth of the 
world’s total land area. In the Mongolian army, every man rode on a horse; six out of ten men used 
the bow as a weapon and the remaining four for used a lance. The stirrup  gave them extra 
support and enabled them able to stand up and shoot their bows with two hands without falling and 
with complete stability. They developed their own stirrups designed for battle which were much 
shorter than the ones in Europe and this gave them a better stability and agility  while fighting 
because they  could stand up way more. As I said, Genghis Khan owes all of his fame and success 
not only  to the stirrup, but also to the bridle. The bridle was another essential part in his army, 
without it the Mongol Empire would have never existed. (Nelson)
  The stirrup and the bridle are just two small objects used to ride a horse, but, they 
are also part of the history of many civilizations and hundredths of battles. They have been 
improved over the centuries, serving the humans for better purposes each time they have been 
used. These two objects may be unseen by  many people, but they  have always been with the 
humans creating and destroying empires, raiding cities, during chariot races or even on modern 
day equestrian contests. The stirrup and the bridle have affected the world’s history many times 
and have influenced every living person on Earth.

Song and Tang Dynasties

 The stirrup and the bridle were still used during the Song and Tang dynasties. The horse 
was indispensable for the Chinese during these periods. Horses were used in abundance in the 
Chinese pottery; here we 
can find the best evidence 
that the stirrup and the bridle 
were used in these times. 
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 The horse was also used to pull chariots. The Chinese war tactics made a great use of the 
chariot. This horse- drawn vehicle was 
also used for transportation and 
communication. The horses were very 
useful in the Silk Road because it 
would aloud any merchant to travel 
from one place to another rapidly. The 
horse also allowed a postal system to be 
developed around China. 

 

Another use that was given to the horse during these two 
dynasties was playing sports. Polo and hunting were the 

two main sports practiced by the upper classes. The Chinese 
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adopted polo from the Persians and it quickly became a popular sport among the Chinese elite. 
Woman would also play this sport occasionally. 

Mongols

 The Mongols were a partially nomadic 
group, that stood out because of their great war 
strategies and tactics that were used to create one of 
the largest empires in human history. They were 
renowned because they quickly adopted the stirrups 
after their inventions, and used them to their own 
advantage.

 I n t h e 
Mongolian army, led by Genghis Khan, every man rode 
a horse equipped with a bridle, a saddle, and a pair of 
stirrups. Each soldier would also have 2 to 3 extra 
horses with him. Changing horses would allow the army 
to travel at a higher speed without exhausting the horses 
for days. This was a great advantage over their enemies. 
Sixty percent  of the army were light calvary, which 
meant they  used a bow; the remaining soldiers used a 
lance. 
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 Shooting a bow while riding a horse is usually an arduous task, however, the Mongol 
soldiers were capable of using the bow without having the risk of falling thanks to the stirrup. 
The soldiers had to shoot their arrows when the horse had its four legs off the ground because 
this gave the rider better accuracy. Having stirrups allowed the soldiers to accomplish this and 
even permitted them to stand and shoot their arrow at any  direction, even backwards. The lancers 
also stood on the stirrups, because then they possessed more mobility, stability, and a greater 
f o r c e w h e n they  had to 
s t a b a n enemy. 

 During a battle, when 
t h e N o y a n (which was 
the name the Mongols had 
f o r t h e i r commander)
g a v e t h e o r d e r , t h e 
archers would shoot at the 
enemy from far away. This 
would cause the other army 
to disperse, giving a great 
advantage to the lancers. 
They could then fight an 
enemy when he was spread 
out and not in a tight formation. 
When the enemy was in that position, a lancer could deal with each soldier individually. If the 
Mongol army encountered knights, who had armor strong enough to resist the arrows, they 
would first kill the horse. This way the knight would be vulnerable with such a heavy armor and 
without his animal partner. A lancer could then take him down easily.
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Kiln

 The earliest kiln’s were similar to a very simple pit. According to archaeologists the kiln 
was used first during the Neolithic Period, when agriculture began, 10,000 years ago, although 
the remains of a small pit-like structure has nowE been dated from 21,000 B.C. It’s generally  cited as the 
origin of fired clay objects. The common feature of early  kilns was an egg-cup shaped burning 
chamber, with an air inlet at the base, constructed of brick.They were used for cooking, warmth, 
light, and protection. Farmers needed containers for seeds, for harvested foods to be stored, and 
for water transportation and storage. Kilns were an essential part of the manufacture of all 
ceramics. The kiln allowed agriculture and civilizations to grow, since they could now store food, 
they were able to grow as a civilization.

Greece and Rome

 Communities all over the world learned to make pots and fire 
them in bonfires. Drawings on Greek pottery show improvements 
made to kilns used in Greek cities, during the last half of the first 
millennium B.C. The main difference is that the beehive-like kiln 
shape is enclosed. There is a door opening that can be bricked up for 
firing. It allows the pots to be loaded in and later removed quite easily. 

More than four hundred and fifty kilns, 
from the Early Bronze Age to the 
Byzantine times, from the modern state of 
Greece have been researched and 
categorized. Their pottery was only  fired 
once, but that took three stages. The first 
stage was heating it up around 800ºC with 
the vents on the sides open. The second was 
raising the temperature to 950ºC and allowing it to drop back to 
900ºC. The last was leaving the slip black, but turning the pottery red. 

 In ancient Greece, the kiln was not just  referred to as a 
round tool used for heating ceramics, but as a poem. The kiln
(Κάµ ι νος ) i s a 23 l i ned 

hexameter poem that was attributed by Homer. The poem 
appeals to Athena, the goddess wisdom, to grant success 
for potters who pay for the poet’s song and several curses. 
A part of the poem says: 

"May the cups turn a fine black, and all the baskets"
("εὖ δὲ µελανθεῖεν κότυλοι καὶ πάντα κάναστρα")
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 The arrival of the Romans in 
Northern Bri tain introduced a 
technological revolution in ceramics. 
They  brought the potters wheel and 
the kiln, that replaced the hand built 
pottery and bonfire. From Western 
Asia to the Mediterranean the kiln 
designs became very similar. By 
Roman times these techniques had 
spread to most of Europe. Brick and 
tile making became very extensive 
over the Roman Empire. Usually, 
Roman kilns were usually  below the 
ground-level and depending on the 
type of pottery  that they required, they 
had different types of flues and 

supports for the pottery  that was firing 
the Darent Valley, most notably on the site of Ash Roman Villa and at Joyden’s Wood, in the 
Westfield neighborhood of New Ash Green. The kiln site was excavated in 1976, and was found 
to date from the late first to early second century A.D. It is the most notable site.The kiln firing 
chamber at Ash was roughly circular with a kiln floor below the ground surface. Evidence 
suggests that this kiln was used to manufacture a popular North Kent coarse ware of the second 
century A.D. 
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China

 The Anagama kiln has been used from medieval times and is 
considered the kiln with the oldest style. It was brought to Japan from 
China and Korea in the 5th century. In China, during the early 12th 
century, and imperial kiln was made to produce colorful and rich 
porcelain pieces. The kiln is still used today  to make porcelain pieces. 
They  were exclusive for the Emperor and his family and were made 
during the Tang Dynasty from Mainly  they made bowls, cooking 

vessels, vases and figures. Only 36 
porcelain pieces were made each 
year and normal people were not 
allowed to own them. The kiln was essential for the production 
of these pieces. Although Mesopotamia was scarce in ores, it 
had numerous kilns. This was an advantage because the effect 
of the heat was multiplied 10 times. Porcelain began to spread 
into East Asia. The making of it was organized and well run 
and the kiln sites could fire as many as 25,000 products. The 
Dynasty that mainly ran the trading of porcelain was the Ming 

India
 
It has been said that the study of bricks is the study of civilization. 
Bricks made of mud and straw have been used for thousands of 
years. Some bricks over ten thousand years old have 
been discovered. In India, the history of making bricks is almost 
5000 years old which is as old as the earliest known Indian civilization, the Indus Valley 
Civilization. It  is actually owing to the discovery of some old bricks during the construction of 
railway track from Karachi to Punjab in mid 19th century that ultimately  led archaeologists to 
the discovery  of Indus Valley Civilization. The people of that civilization extensively used bricks 
to lay complex mathematically- planned cities. Some of these towns were almost 3 miles in 
diameter and housed as many  as 30,000 residents. Even now, nearly  5000 years later, bricks are 
being used extensively across the country, so much so, that India is the second largest producer 
of bricks after China. Estimated brick production during 2000-2001 was close to 140 billion, 
most of which was in unorganized sector in small units. Today there are many brick 
kilns clustered in rural and peri-urban areas of the country (Maithel et al. 2003).
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Byzantine Empire

  A common house in the Early Byzantine Empire was formed 
generally  of one material built in the shape of a block. Rich and 
luxurious mansions, built around the provinces of the Empire: Argos, 
Athens, Palmyra, Apamea, Anrioch, Paphos, Carthage, Ravenna and 
Stobi. They had courtyards, reception rooms and sometimes 
salons, bathrooms and informal dining rooms. Another type of home
for the wealthy was the apartment building and the poor usually had
a less elaborate dwelling. In the sixth century these large dwellings
were adapted with kilns, wells and mangers for the people’s needs. 

 Cities were producers as well as consumers of structural 
materials. Bricks and roof tiles where some of the most 
important and significant materials during the Byzantine times. Brick 
making required water and clay, but most  importantly it needed 
kilns. First the clay  was dug up from the ground and brought to one of 
the kiln sites they had. Specialized people mixed the clay  with water 
and cleansed it. At last, they packed the clay  into wooden molds. 
Usually the bricks where just rectangular shaped but for special 
buildings other bricks with different shapes were made. Some bricks 
were smaller and less static. After they were shaped, the workers 
packed them in a cautious way  inside a kiln and were heated around a 
temperature of 1,000 degrees Celsius. When the bricks were cool they 
were removed and packed in straw to take to the site where they  were 
needed. These tiles were very heavy and difficult to move so usually 
they were sent by ship. 
 Constantinople was full of marble blocks, columns and statues that 
were all possible because of the invention of the kiln. Byzantine’s 
classical buildings were made with bricks and stones. The making of 
pottery was essential for the people’s lives. 
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Americas/China

The Zapotec civilization was an indigenous pre-Columbian civilization in 
the Valley  of Oaxaca in southern Mesoamerica. This culture goes back 
2,500 years and formed at Monte Albán. The Zapotec’s economy was not 
only based on farming, but on trading goods. Some of the most exchanged 
artifacts were pieces of pottery. They usually manufactured their pottery 
and ceramics in their own houses, usually in the courtyard, and needed the 
technology of the kiln to do so. The Zapotec potters shaped their pots 
using a ceramic plate. This allowed the potter to slowly  turn the pot as 
she shaped it. The Zapotec civilization used “pit kilns” to fire their 
ceramics. The potters dug holes and covered the them with mud to 
build these kilns. Inside the hole, they would place the ceramics and 
then fire them so the pots would harden. When this process was done, 
they removed the layer of mud once the piece had cooled. 

The Yue-Kiln sites at Shanglin Lake are known to be the origin of Chinese porcelain. At first the 
ceramic production was  made with only 20 kilns. They made jars, pots, drinking vessels, bowls, 
plates, cups, basins and ink slabs. They had a yellowish and green glaze and had grains of sand in 
them. They also made patterns of feathers, lines and waves. 

Song Dynasty: 

The most famous kilns during this period were:
-The Guan Kiln: This was the official kiln for the pieces made for the royal family and courts. 
-The Jun Kiln: This kiln produced mainly sky blue and white glazes. The colors were changed 
depending on the temperature. This kiln also made glazes with colors such as; peach, purple and 
lavender-blue. 
-The Ru Kiln:
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This kiln produced pieces covered with thick glass and glaze. These 
pieces were especially valuable and were the very expensive. 
-The Ding Kiln: 
Produced white porcelain with decorations and carvings. 
-The Ge Kiln: 
This kiln was known to accidentally produce unique pieces. 
The kiln was accidentally  cooled when the porcelain pieces 
where still hot and this lead to the cracking of the glaze. 
They  filled the cracks with other colored glazes and created 
very distinct porcelain.

Tang Dynasty: 

During this dynasty, the porcelain industry  grew 
tremendously. Bowls, plates, cups, cases, lamps, pots, 
pitchers, pads and bases where all shaped with perfection. 
They  were decorated with lotus and round flower patterns, 
fishes, birds and dragons. Even though the production was 
exceptional, this industry began to decline during the 
late northern Song Dynasty. 

Northern Song Dynasty: 

The products that were made during this period were poor 
and faulty. However, the Yue-Kiln continued to make 
incredible porcelain that has been known to have exceptional quality. When this dynasty  was 
created, the kingdom was determined to produce numerous amounts of porcelain and acquire 
riches for their empire. According to archeologists, there have been records that show they had 
over 170,000 porcelain pieces. Most of these were made by the Yue-Kiln, which produced 
porcelain for more than two centuries.
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The Knife and Sword

 The origin of the knife and sword dates back millions of years. There is archeological 
evidence that the early Homo Habilis used a lot of knife-like tools in their daily life. They 
learned to work with rocks to make them sharp for cutting meat and work animal skin for 
personal use. These early accomplishments helped the evolution of man speed up, and from 2.5 
million BCE, the use of the knife became more of a constant need rather than a privilege. 
Following Homo Habilis’s steps, the Homo Erectus, the Neanderthal man, and the early Homo 
Sapiens completely transformed the early knife into sophisticated spears and eventually swords. 
These new spears would help them hunt and sustain their nomadic lifestyle for thousands of 
years. In Mesopotamia people had to protect the land between the Tigris and Euphrates rivers, 
and during the Bronze age, the Sumerians began manufacturing the first swords. Quickly 
spreading to Africa over the next couple hundred years, in ancient Egypt, it  was a primal tool to 
maintain a quickly  growing society, and especially to defend it. The knife and sword has been 
influential to us in every  aspect of our lives, from the chef that cooks our food, to the 
conquistadors that brought the Spanish language to Mexico. It  is the foundation of warfare and 
peace keeping.  

SWORD 

 A sword is a bladed weapon used primarily for cutting or thrusting The precise definition 
of the term varies with the historical epoch or the geographical region under consideration.

 In the most narrow sense, a sword consists of a straight  blade with two edges and a hilt. 
However, in some cases the term may also refer to weapons with a single edge. 

 Historically, the sword developed in the 
Bronze Age evolving from the dagger, the 
earliest specimens dating to 1600 BC. The Iron 
Age sword remained fairly short and without a 
crossguard. The sword as it developed in the 
Late Roman Empire, became the predecessor 
of the European Sword of the Middle Ages, at 
first adopted as the Migration period sword, 
and only  in the High Middle ages developed 
into the classical arming sword with a 
crossguard.

 The sword developed from the dagger when the construction of longer blades became 
possible, from the late 3rd millennium BC in the Middle East, first in arsenic copper, then in tin-
bronze. The oldest sword-like weapons are found at Arslantepe, Turkey, and date to around 3300 
BCE. However, it is generally  considered that these are longer daggers, and not the first  ancestors 
of swords. Sword blades longer than 60 cm (24 in) were rare and not practical until the late 
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Bronze Age because at longer lengths, the tensile strength of bronze starts to decrease radically, 
and consequently longer blades would bend easily. It was not until the development of stronger 
alloys such as steel, and improved heat treatment processes that longswords became practical for 
combat. They were also used as decorations.

 Swords were also used to administer various physical punishments, such as non-surgical 
amputation, or capital punishment by  decapitation. The use of a sword, an honorable weapon, 
was regarded in Europe since Roman times as a privilege reserved for the nobility  and the upper 
classes. 

Mesopotamia

 Indeed, weapon making technology  was directly 
related to warfare methods and tactics; and as the 
technology improved, it stimulated changes in tactics. 
In turn, these changes made wars more lethal and 
perhaps more common. For millennia, people in 
Mesopotamia and other parts of the Near East had used 
stone knifes, axes, spearheads and arrowheads in battle. 
Over time, these were replaced by metal versions. Soldiers and whole armies wielding metal 
weapons and armors were decidedly more fearsome than their stone age ancestors. This made the 
conquest of larger territories and populations possible. 

 When one people or nation introduced a more effective offensive or defensive device, it 
motivated other people to invent a way to counter it. The copper swords used in Mesopotamia 
and surrounding regions in the early fourth millennium B.C.E. could kill or maim a person if the 
user managed to strike a vulnerable spot on his opponent’s body. But overall these swords had 
serious limitations. The main problem was that copper is a relatively  soft metal. When a soldier 
swung a long copper blade in a hacking or slashing motion, there was an even greater chance the 
blade might break. 

 For this reason, copper swords long remained 
backup  weapons used in battle only when a soldier’s 
spear or other primary weapon broke. Bronze swords 
were better, but not much. It was not until much later in 
the first millennium B.C.E. when iron blades came into 
wide use, that swords became reliable weapons in 
Mesopotamia. However, iron was more difficult, 
therefore more expensive to produce than bronze. Thus, not every soldier was equipped with an 
iron sword, and one on one combat remained secondary to combat using other weapons.

 For the most part, swords, maces, battle-axes, and daggers all ended up as secondary 
weapons in Mesopotamian warfare, mainly because hand to hand fighting was not the norm. 
Instead, weapon making for foot soldiers centered on missile weapons, or those hurled at an 
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enemy from a distance, like the metal tipped spear or javelin, which saw wide use by  the 
Sumerians by the end of the fourth millennium BCE.

Chinese Antiquity 

 Chinese steel swords made their first appearance in the later part of the Western Zhou 
Dynasty, but were not widely used until the 3rd century BC. The Chinese 
Dao is single-edged, sometimes translated as sabre or broadsword, while 
the Jian  is double-edged. The Zhanmadao was an extremely long, anti-
cavalry sword from the Song Dynasty era.

Europe and the Middle East

 During the Middle ages sword technology improved, and the sword 
became a very advanced weapon. It was frequently used by men in battle, 
particularly during an attack. The spatha type remained popular throughout 
the Migration Period and well into the Middle Ages.The spatha was a type 
of straight and long sword, measuring between 30 and 39 inches, in use 
throughout first millennium AD Europe, and in the territory of the Roman 
Empire until about 600 AD. Later swords from 600 AD to 1000 AD are 
recognizable derivatives, though they are not  spathae. Vendel age spathas 
were decorated with Germanic artwork. The Viking age spanning the late 
8th to 11th centuries saw again a more standardized production, but the 
basic design remained indebted to the spatha.

East Asia
 As steel technology improved, single-edged weapons became popular throughout Asia. 
Japan was famous for the swords it  forged in the early  13th century for the class of warrior-
nobility known as the samurai. The types of swords used by  the samurai included: tachi (long 
cavalry sword), katana (long sword), and the wakizashi (shorter companion sword for katana).

South and Southeast Asia
 The swords manufactured in Indian workshops, such as the Khanda, find mention in the 
writing of Muhammad al-Idris. In Sri Lanka, a unique wind furnace was used to produce the high 
quality steel. This gave the blade a very hard cutting edge and beautiful patterns. For these 
reasons it became a very popular trading material. 
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Ancient Roman Weapons

 The Gladius
 The gladius, or Hispanic Sword as 
they  called it, is the iconic short sword of 
the Roman army. It was adopted from the 
clans and tribes that lived in Spain. These 
tribes of Iberians, Celts and a large mixed 
group called Celtiberians, created hill forts 
and cities. Tribes of these three groups 
frequently  warred with each other, 
developing an effective style of warfare but 
remaining politically divided. During the 
Second Punic Wars when Rome and 
Carthage fought to destroy  each other and dominate Spain the great Roman General Scipio 
Africanus took a liking to this "Spanish Sword" and began equipping the legions under his 
command with the weapon. Scipio then defeated Hannibal, the greatest general of Carthage, at 
the battle of Zama ending the Second Punic War. This victory  has often been credited to his use 
of the gladius as well as to the defection of a large amount of Numidian cavalry to the Roman 
cause.

 In combat the gladius could be used for stabbing or slashing, although it was primarily 
used for stabbing. In the crush of battle that often occured when two forces pressed against each 
other the gladius shone. It was ideal for stabbing in these conditions where longer weapons 
became useless due to the lack of room for long slashing swords and thrusting spears. Roman 
legionaries constantly practiced with their weapon of choice, learning to make thrusts into 
vulnerable areas of their enemies such as the groin or neck.

 The gladius served the Romans as the main Roman weapon through the rest of the 
Roman Republic and partially  through the Empire (4th century BC - 3rd century AD). The 
Legions that  poured from Rome to conquer the Mediterranean world held this weapon in their 
hand. The famous Roman weapon delivered victory to the Romans for 600 years, from the 
British Isles to Egypt, however, warfare was changing in the third century AD and the Roman's 
had to change their weapons too. In the late empire new threats appeared from the Asian steppes 
and darker Europe. Mounted warriors like the Huns and Goths required a different army to repel. 
The Romans began to focus more of their military  power to counter mounted warriors; archers 
and cavalry started taking on greater importance. The old role of the heavy infantry  shifted as 
well, it became critical to defend the infantry  from cavalry and so the Romans adopted longer 
weapons for their infantry. At first a longer sword, called the Spathea was employed, but over 
time the main weapon of the Roman infantry returned to where it had begun; the spear.
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Byzantine Empire

 When the Roman Empire was declining, the emperor decided to 
divide the empire in half because he thought that it would make it 
easier to govern.  Later on, while civil war ravaged the western half of 
the Empire, the eastern half of the empire was pretty  stable and so 
Emperor Constantine decided to create a new capital at the former 
Greek city  of Byzantium, which he renamed Constantinople (present-
day Istanbul).
 When the western half of the Roman Empire fell in 476, the 
Eastern half survived and thrived.  This Eastern half of the Roman 
Empire later became known as the Byzantine Empire.

 The Byzantine army was the primary military body of the 
Byzantine armed forces, serving alongside the Byzantine Navy. A direct 
descendant of the Roman Army, the Byzantine army maintained a 
similar level of discipline, strategic prowess and organization. It was 
among the most effective armies of western Eurasia for much of the 
Middle Ages. The early Byzantine army experienced victory, as well as 
defeat, and over time the cavalry arm became more prominent as the 
legion disappeared in the early  7th century. There were many sword 
types; straight, curved, one- and two-handed, which are depicted in illustrations. According to 
the Strategika, by the sixth century the short Roman gladius had been abandoned in favor of a 
long two-edged sword, the spathion, used by both the infantry and cavalry. The tenth century 
gives the length of this kind of sword as the equivalent of 94 cm and mentions a new saber-like 
sword of the same length, the paramerion, a curved one-edged slashing weapon for cavalrymen. 
Both weapons could be carried from a belt or by a shoulder strap.

 Infantrymen and cavalrymen carried spears for thrusting and javelins for throwing. 
Infantrymen's spears in the tenth century were 4-4.5 meters long (cavalry lances were slightly 
shorter) with an iron point. Both light infantry and cavalry carried javelins no longer than three 
meters.

 Maces and axes served as shock weapons. The tenth century carried heavy all-iron maces 
– six-, four- or three-cornered – to smash their way through enemy infantry. Infantrymen used 
maces and battle-axes in hand-to-hand combat; the two handed axe was the preferred weapon of 
the mercenaries. Byzantine axes were single-bladed (rounded or straight edged), sometimes with 
a spike opposite the blade.

 The Byzantines originally used weapons developed from their Roman origins, swords, 
spears, javelins, slings and bows etc. However they were gradually influenced by the weapons of 
their Turkish and Arab neighbors, adopting the use of the composite bow and the cavalry mace.
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Inca

 The Inca Army was a multi-ethnic army charged with defending the sovereignty of the 
Inca Empire, expanding its borders, and putting down rebellions. It was also often used for 
political purposes, such as executions.

 As the Incan Empire grew in size and population, the army did the same. At the height of 
the empire (under the reigns of Tupac Yupanqui and Huayna Capac), the army grew to 
approximately 200,000 men.

Weapons

 Estolica - Small, flexible spear thrower to throw projectiles (similar to the Aztec atlatl) were 
mostly employed by the jungle troops.
 Slings (Quechua: huaraca) - Were composed of a regular-sized cord in which a projectile was 
placed (in this case, rounded stones). The projectile would be thrown with a circular movement 
of the huaraca.
 Bolas or ayllos - Two or three stones tied to the ends of a length of rope to be swung around 
the head and then thrown at enemies (also used in hunting).
 Spears (Quechua: Suchuc Chiqui) - favored by Cuzco troops. All generals would use them as 
symbols of power.
 Macana (Quechua: chaska chiqui, star-headed spear)- Wooden shaft  with a heavy object at the 
top. Normally these heavy objects would have star shapes (to maximize chances of breaking 
bones) and were the most common weapons in the Inca arsenal. It is said the objects at the top of 
the weapon could be made of gold or silver according to the rank of the soldier.
 Bow and Arrow - Used mostly by jungle troops (Antisuyo region). Some jungle tribes used 
two metre long arrows capable of going through several enemies at once which also had the 
objective of frightening the enemy causing them to break ranks or flee.
 Clubs (Quechua: chambi) - Wooden sometimes with spikes. Mostly used by southern nations.
 Axas (Quechua: cuncha chucuna, neck-breaker) - Could be made of stone or copper.
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Aztec

 The Macuahuitl is a weapon shaped like a wooden sword whose name is derived from the 
Nahuatl language. Its sides are embedded with prismatic blades made from obsidian, a volcanic 
glass stone. It  was similar to a large wooden club with cuts on the sides to hold the sharpened 
obsidian.

 The maquahuitl was sharp enough to decapitate a man. According to an account by 
Bernal Diaz del Castillo, one of Hernan Cortes’s conquistadors, it could even decapitate a horse. 

 The maquahuitl also had some drawbacks. It takes more time to lift and swing a club than 
it does to thrust with a sword. More space is needed as well. Due to this, warriors advanced in 
loose formations. 

Tang Dynasty

 In the Tang Dynasty  sword-making continued to progress, maintaining the steady 
progress ever since the Han Dynasty. However, the use of ring pommels discontinues in the 
middle part of this dynasty. Also, in the Middle Tang the earliest use of disc-shaped guards to 
better protect the hand was introduced. Mass importation of quality  Chinese blades to Japan 
occurred too.
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 Chinese and Korean sword-smiths migrated to Japan where they transmitted their skills. 
Japanese smiths learned from the foreign smiths the processes of forge-welding, laminated 
construction, ridged cross-sections, differential heat-treatment using clay, repeated forging and 
folding of sword blanks to enhance the quality of the steel. 

Song Dynasty

 Under Emperor Shenzong the technical quality of Chinese weapons reached a new level, 
continuing from the Tang. Multiple weapons quality  assessment bureaus are set  up. A manual on 
weapons manufacturing and quality control, "Weapons' Laws and Methods" is compiled and 
distributed to the relevant government bodies. Also under Emperor Shenzong, the horse-
chopping backsword, or "zhanmandao," a heavy  two-handed backsword used by anti-cavalry 
infantry was introduced in 1072 AD.  This weapon was stout and massive to chop  through heavy 
armor and continued to be in used in the Yuan, Ming and Qing dynasties. The use of ring 
pommels was reintroduced as well. 
 The importation of top  quality, expensive and luxurious Japanese blades and Damascus
blades to China as collectors' items, begun during the Song dynasty. In late Song and after 
Mongols invaded Japan twice, Continental blades were  perceived by the Japanese as stouter, 
compared to their own native blades, prompting them to forge blades with thicker backs and 
bigger points.
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Aqueducts

ORIGINS OF THE AQUEDUCT:
 The aqueduct was a very useful tool that developed in the world a thousand years ago. 
The word aqueduct comes from the Latin words “aqua” meaning water and “decere” meaning to 
lead. The aqueduct is a water supply channel constructed to convey  water.  If the aqueducts were 
significantly large, they were used for transportation as well, allowing boats to cross valleys. 
Aqueducts set a high standard of engineering that was not improved upon for more than a thousand 
years. Many agricultural societies constructed aqueducts to irrigate their crops. Thanks to 

Archimedes' invention of the water screw, subsurface water was able to be used in irrigation of 
croplands. However, the main purpose of the aqueducts was to supply  clean drinking water to 

large cities. The first aqueducts that were built  were quite a challenge. The engineering had 
to be just right in order to get the water to run through the channels and get  to the city without 
getting stuck or coming too fast  into the city. Since they had to keep the slope the same the entire length 
time; some aqueducts had to be built  on high arches and other times on the ground in stone 
channels or even in tunnels under the ground.

AQUEDUCTS IN ASSYRIA:
 The simplest  aqueduct was first used in Egypt, Assyria, and Babylon around 691 BCE. 
The Assyrians built the first one: a limestone aqueduct that brought fresh water to the city of 
Ninveh around 691 B.C. in Assyria. This 50 mile long aqueduct consisted of nothing more than an 

open canal dug between the river and the city. Water from the river flowed into the city by the 
force of gravity. Over time more complicated aqueducts were later developed in Persia which 
were called qanats. They were tunnels that began in the foothills of mountains and wound 
gradually downhill to bring water to populations. Nowadays there are large navigable aqueducts 
that are used as transport links for boats and ships.

AQUEDUCTS IN INDIA:
 Aqueducts started much earlier in the Middle East such as in Greece and Indian 
subcontinents. People such as the Egyptians and Harrapans built sophisticated irrigation 
systems.The Indian Subcontinent is also believed to have some of the earliest aqueducts. 
Evidence can still be found to this day in Hampi. The massive Aqueducts near River 
Tungabahdra were once 15 miles long. The water irrigation systems brought water to population 
centers, as well as royal bath houses.



AQUEDUCTS IN GREECE:
 The Greeks built  one of the first  tunnel aqueducts in 530 B.C. on the island of Samos in 
the Aegean sea. It was about 1,100 feet long and brought water through the base of a hill 900 feet 
high.  In most early Greek aqueducts, the water was carried by a terra-cotta pipe. Stone pipes or 
pipelines made of wood and iron were used. Although Aqueducts were well known to the 
Greeks, they were perfected by the Romans.

AQUEDUCTS IN ROME:

 The Romans were perhaps the most famous aqueduct builders of the ancient era.Within 
500 years, the Romans constructed eleven major aqueducts to supply Rome with water.  Most of the 
aqueducts were underground structures, to protect them in times of wars and to prevent pollution. 
Each aqueduct had its own distribution system consisting of settling tanks and lead pipes that 
connected it to public baths and fountains, industrial establishments, and some private homes and 
apartments. Since the water was unpressurized, Roman apartment buildings had running water 
only on the ground floor. Roman aqueducts were built in all parts of the Roman Empire, from 
Germany to Africa and especially  in the city of Rome. The first Roman aqueduct, the Aqua 
Appia, was built around 312 B.C. Rome was being watered by  359 miles of aqueducts and was 
receiving about 50 million gallons of water each day. In addition to building aqueducts for 
Rome, the Romans also built aqueducts for regions throughout their empire, including France, 
Spain, and Northern Africa. The Roman aqueducts were very  sophisticated pieces of engineering 
that relied mainly upon gravity for their operation. They were built  at ground level and 
underground where possible, and then covered with soil. They were made from a variety of 
materials including masonry, lead, terra cotta, and wood. However, when ancient Rome 
crumbled, the aqueducts went with it. When the Goths invaded in 537 A.D., the water system 
had been cut, and it was no longer required. The Goths destroyed the system, and all the 
remaining aqueducts. But, during the period of the European Renaissance, Rome started to 
rebuild the aqueducts to supply water to all the new fountains in the city. By the 1950s, Rome 
had reconstructed eight aqueducts, which stand to this day. The population of Rome was 
approximately 1,000,000 people, the water system of the aqueducts was capable of delivering up 
to 1 cubic meter of water per person in the city, more than what is commonly available in most 
cities today.
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The first Roman aqueduct was built by  the censor Appius Claudis, called Caecus or “The Blind”. 
It was built in 312 B.C.E.

 This is the Jerwan aqueduct - a 275 m/900 ft limestone bridge, 9 m/30 ft high and 15 m/30 ft 
wide.

This has been called the oldest aqueduct on earth. It was an Assyrian aqueduct. It was built  by 
Sennacherib in the 7th century BCE.
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Aqueducts in the Americas:  

 The idea of channeling river water to a population is an idea that  goes back into 
prehistory, but the Incas and Aztecs both utilized aqueducts.  However, there's no exact date of 
when they started and most likely inherited the idea from an earlier civilization.

Incas

 The Inca built  such structures to 
increase fertile land and provide drinking 
water and baths to the population. Due to 
water scarcity in the Andean region, advanced 
water management allowed the Incas to 
advance and expand along much of the Pacific 
coast of South America. Such structures, some 
of which still survive today, show the advanced hydraulic and civil engineering capabilities of 
the Incas.

 The water came mostly from nearby  rivers, but was also brought down from fresh water 
springs on mountains. The ancients discovered that if they changed the course of certain amounts 
of water from rivers, then they didn't have to worry about short rain and drought and they could 
also get  plants to grow faster by getting enough water in time. Workers dug tunnels through 
mountains and cut channels into cliffs to complete the project.

 In seasons when too much mountain snow melted, the flood waters were carried to huge 
masonry reservoirs for storage, channeling water to their cities and religious centers.

Aztecs

 The Aztecs were able to build magnificent aqueducts as well as flood control works and 
they  were responsible for the development of a unique hydroponic form of irrigation: the 
chinampas
 With the Chapultepc aqueduct, also known as the Great Aqueduct, the Aztecs built a very 
strong and unbreakable water supply for providing fresh water to Tenochitlan. A section of the 
aqueduct is still around today. The building materials for the construction of the aqueduct were: 
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wood, stone and lime that were obtained 
from the Tepanecs, a tribe settled along the 
lake shore. Even 600 years ago, it was built 
with high availability in mind. One reason 
their water supply was so important was 
because of a design requirement, since the 
city was located in the middle of the lake 
Texcoco. Unfortunately for the Aztecs, they 
d idn ' t d i s a s t e r- proo f t he des ign . 
Cortes followed a blockade strategy 
by seizing the aqueduct, stopping the flow 
of food and water into the city, which led to 
softening up the Aztecs for attack, and 
eventual defeat.

Japan

 The Suirokaku Aqueduct is a 
(Western style) aqueduct that cuts through 
the grounds of the Nanzen-ji temple in 
Kyoto. It's also called "Kyoto Aqueduct", 
since it’s the only  aqueduct in town.  It was 
built  in the Meji-era in 1889, a time when 
Japan was rapidly modernizing (and 
Westernizing). 
 Kyoto residents resisted the project. 
Many felt that Western style architecture had no place in an ancient Japanese capital. However, 
with time residents grew fond of the structure.

 Nanzenji is one of the Five Great  Zen Temples of Kyoto. It is moreover the headquarters 
of the Nanzenji branch of the Rinzai school of Zen. Within the large grounds of the temple 
complex is a much more recent structure that is equally beautiful and amazing: a 19th century 

86



aqueduct. The red brick aqueduct was built  in 1890. The aqueduct is part  of the Lake Biwa 
Canal. This was used to bring water from Lake Biwa to Kyoto (and which supplies to this day 
97% of the city's water). The aqueduct is 93 meters long, 4 meters wide, and 14 meters high. 
Even now water flows along it at a rate of 2 tons per second. The construction of the aqueduct 
refers to the great structures of ancient  Rome. Today the Suirokaku Canal is itself a destination 
within the grounds of Nanzenji Temple.

China

 The Chinese did not use aqueducts, because they usually  built their settlements along 
rivers, and their engineering efforts have focused on flood control and irrigation along these 
rivers. However, one incredible project from the Qin dynasty  is the Dujiangyan near Chengdu, 
which controlled the flooding of the Minjiang River.
 Dujiangyan is famous for its ancient 
irrigation system, which was built  about 2,300 
years ago. 

 The irrigation system is at the foot of 
mountains on the edge of Dujiangyan, about 50 
kilometers (32 miles) from the epicenter. 

 The irrigation system consists of three 
sections: the Fish Mouth (Yuzui); the Feisha Dike 
(Feisha Yan), and the mouth of the treasure bottle 
or Baopingkou Aqueduct.
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 The Needle 

 "An old-time quilt maker used a needle as often, as 
easily, as casually as we use a telephone: it was her duty, 
her comfort, her companion, her mode of self-
expression." (Quilts in America, P & M Orlofsky, pg. 149). 
Even a miniature object like a hand sewing needle has had 
a tremendous job in the history of humans. The needle is 
the oldest tool known to mankind. It is the tool with which 
the first garment was joined together, and it is estimated to 
be over 25,000 years old. The first needle was first found in 

what is now southwestern France. From a bone splinter which was the first  needle to a modern 
needle there have been major changes, for example the way  it looks, the usage and the 
technology. A tool that in our past helped join two materials has now become what is called art. 

 The Romans used thimbles and needles. Even from the earlier Stone Age they were found 
in excavations on the island of Oland in Sweden. There were bone needles and ivory needles in 
Russia. The oldest needle in the world was made of bone and discovered in 
Potok Cave in eastern Slovenia. The first sewing needles were 
made from bone and were used to sew animal hides together. 
The oldest known bone ones were found in what is now 
southwestern France and has been estimated to be over 25,000 
years old. Roman needles in iron and copper materials are very 
similar to those of today. Romans had no steel sewing needles. 
They  used large needles made of bone or bronze. Their thread 
was coarse and heavy. With such needles and thread, stitches 
were long and fine sewing difficult.

Acupuncture
 Acupuncture also needed needles to work. 
Acupuncture is an alternative medicine methodology. It 
originated in Ancient Greece, Egypt, and eventually found 
its way to China. Acupuncture is one of the oldest  and most 
commonly used forms of natural medicine in the world. It 
works by inserting acupuncture points into the skin. The 
Greeks also discovered the magnetized needle which was 
used in the compass to point direction. 
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Tattooing: Greeks and Romans
 Needles weren't only used for sewing and clothing, but also for significant symbols  and 
marks such as tattooing. In terms of tattoos on actual bodies, the earliest known examples were 
Egyptian and were present on several female mummies dated to 2000 B.C. 

 The Greeks used tattooing for 
communication among spies. Markings 
identified the spies and showed their rank. 
While tattoos sometimes served as a way to 
transmit secret messages across enemy lines, 
Herodotus notes that the Greeks typically 
associated voluntary tattooing with barbarians. 
Punitive tattooing continued into the Roman 
era; Julius Caesar, Cicero, Galen, and Seneca all 
mention tattoos and the Roman physician Aetius 

includes a description of tattoo application and the formula for tattoo ink in his "Medicae."
Romans marked criminals and slaves with tattoos, Roman slaves would have their foreheads 
tattooed with the phrase “tax paid.”Christians who were tattooed under Roman government and 
lived were treated as heroes and models. What had been a mark of punishment was transformed 
into a mark of glory, honor, and a victory  of God’s 
power. As Jewish influence crept into Roman 
government, tattoos became less common, and the first 
Christian Roman emperor Constantine banned tattoos 
on the face as it was supposedly the image of God. In 
many religions, for example Christianity, Islam, and 
Judaism, tattooing was prohibited. In Christianity and 
Judaism, according to Leviticus 19:28, "You 
shall not make any cuttings in your flesh for the dead, 
nor print any marks upon you.” 

EMBROIDERY
 Embroidery is the ornamentation of woven fabrics, especially of linen, by needlework in 
threads of different colors, spun or drawn from various materials, such as wool, flax, or gold. 
 Embroidery in Egypt
 Mummy cloths dating from the ancient Egyptian dynasties show 
that Egyptian cultivated the art of embroidery earlier than the Jews. Many 
of the paintings upon sarcophagi clearly reveal the embroidery  of clothing 
worn by important personages. Cotton was unknown at that time: Linen 
was supossed to be the fabric of the Gods.

ASSYRIA
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CHINA
 Traditional clothing is a part of the Chinese culture. There is evidence that shows that the 
Shantingtung culture, which flourished 18,000 years ago, used sewing needles made of bones. 
There is also evidence that proves the existence of the concept of sewing and ornamentation in 
the early Chinese culture. However, the importance of clothing design was recognized during 
the era of the Yellow Emperor and also during the reign of the Emperors Yao and Shaun. It was 
during the Shang Dynasty, 16th to 11th century BC, that refined and sophisticated clothes were 
worn. The evidence shows that silk was woven during this period.
 In ancient China, tattoos had been associated with criminals and bandits since at least the 
Zhou Dynasty. Tattooing Chinese characters such as Prisoner on criminals or slaves faces was 
practiced until the last dynasty, which was the Qing Dynasty. Tattoos were presented in one of 
the Four Great Classic Novels in Chinese Literature, the Water Margin. 
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Byzantine Empire
 The needle is a tool that evolved over time and was used for many inventions and 
technologies. This tool was still used for clothing, but inventors gave it other functions besides 
this. Aelius Galenus, widley known as Galen of Pergamon, was a prominent Roman physician, 
surgeon and philosopher. He was the most accomplished of all medical researchers of antiquity. 
Galen Pergamon used a needle-shaped instrument to remove cataracts.
 During the Byzantine empire the magnetized needle was discovered 
and it  was employed to measure direction, previously spoon-shaped 
lodestones discovered during the 8th century  AD in China were used.The 
first person recorded to have used the compass as a navigational aid was 
Zheng He, who made seven ocean voyages between 1405 and 1433.

 The needle also appeared in early world literature. In The 
Odyssey  the wife of Odysseus, Penelope, weaves a shroud and 
uses it as an excuse to avoid getting married. Penelope insists 
that when she finishes her shroud she will then get married with 
one of the suitors; but each night she undid  what she had done 
the night before and started anew. This story  is a sign that 
weaving was important in ancient Greece during the 8th century 
BCE which was  when this poem was composed. 

Byzantine silk is silk that was 
woven in the Byzantine Empire 

(Byzantium) from about the fourth century until the Fall of 
Constantinople in 1453. The Byzantine capital of Constantinople was 
the first significant  silk-weaving center in Europe. Silk was one of 
the most  important commodities in the Byzantine economy, used by 
the state for both for payment and for diplomacy. 

 The modern hypodermic needle is 
generally  said to have been invented in 1853, 
although the idea of the syringe was known long before; Galen made 
use of syringes in his experiments. Robert Boyle and Christopher Wren 
experimented with syringe-like devices in 1657, and 18th-century 
physician Dominique Anel created the modern pump syringe as a 
device to clean wounds using suction.
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The Americas

 Lace fabric that can be patterned made with open 
holes in the work was a new development in the Americas. 
There are many types of lace, including the needle lace. This 
type of lace is made by using a needle and a thread to unite 
hundreds of small stitches to form the lace itself. It wasn't 
until the 19th century that lace making was spread throughout 
America by missionaries. 

 The Inca people were master weavers. The nobility wore 
garments woven from vicuña. The common people wore garments woven from the more coarse 
llama wool. Although the Inca people were master weavers, weaving is the production of textiles 
and textiles are only the first  step in the production of clothing. Inca weaving produced 
rectangular textiles and creating garments out of 
those textiles was extremely arduous, especially 
without metal sewing needles. The Aztecs used 
agave cactus to make needles, the spike leaves 
helped them with their clothing. 

  As shown above the Aztecs and 
the Incas didn't add anything new to the technlogy,
but they did utilize natural plants in needle
manufacture. It wasn't a major development in
the history of tools but it did help them  in
creating their clothing and garments. 

Song Dynasty

 There were many developments in the needle during the Song and Tang Dynasties in 
China regarding the fields of navigation, medicine and clothing. 

 Also important to oceangoing travel was the perfection of the compass. The way a 
magnetic needle would point north-south had been known for some time, but in Song times the 

needle was reduced in size and attached to a fixed stem rather than 
floating in water. In some cases it  was put in a small protective case 
with a glass top, making it  suitable for sea travel. Shen Kuo was the first 
to discover the magnetic declination of true north. This was one of the 
major inventions during the Song Dynasty.  This compass was much 
more useful for navigation purposes, since it was much more portable.
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Medical Advancements
 Xiyuan Jilu or Xiyuanlu (Washing Away the Wrongs) was written by Song Ci and it is a 
book that lists observations about physiology, histology, pathology, pharmacology, and 
toxicology. According to this book, someone who has been poisoned 
will have a green or purplish complexion, the eyes and mouth would be 
wide open, the nails on the hands and feet will be blue, and blood may 
trickle from the eyes, mouth, ears, and nose. To confirm that a person is 
poisoned they used a silver needle soaked in water that would be 
introduced into the victims mouth. If the needle turned a blackish color 
that could not  be cleaned, then it meant that the victim had been 
poisoned. This book helped establish the beginnings of forensic 
medicine in China. 

 Another advancement in medical education was the casting of two life-size male 
bronze statues by Wang Weiyi, an officer of the medical board taught acupuncture 
based on these statues. These statues had 657 acupuncture points drilled into them 
which were filled with water and covered with wax. When a student needled the 
acupuncture point correctly, water would leak out. Wang Weiyi wrote a book based on 
acupuncture and a manual of the bronze man. This work was considered so important 
that it was carved on two stone steles and these were shown in Kaifeng, the capital of 
the Northern Song Dynasty, for public use.

Tang Dynasty

Women in the Tang Dynasty
 In ancient China a woman was required to obey her father before marriage, her husband 
during marriage, and her sons when she was old. There were four virtues a women had to follow, 
women's fidelity, physical charm, propriety in speech and proficiency at needle work.

Japan

February 8th is the ‘Festival of Broken Needles’ in Japan

 The Festival of Broken Needles is a ritual of 
thanks, called Harikuyo in Japanese  for the working 
tools for the sewing, embroidery and tailoring 
trades. The ritual dates back about 1500 years. The 
stitchers dress in fine kimonos and gather all the 
needles that they’ve used or broken during the past 
year. As part of the thanksgiving service, they  go to the 
altar in the temple and plunge their old needles into a 
block of tofu, which is surrounded by a display of 
sewing accessories and food offerings such as fruit and 
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rice cakes. The service is observed to show respect to the needles that  the stitchers have used during 
the past year, to show how thankful they are, and to request that the power and energy  of the 
needles will help the stitchers to improve their skills in the year to come. No sewing takes place 
on this special day.

Mongols

 The Mongolians adopted the practice of acupuncture from the Chinese. They adapted this 
tradition and made it a Mongolian form of treatment when they burned herbs over the various 
power points rather than use a needle.

94



 

 

Measurement 
 

Origins 
  
 Haven’t you ever asked yourself how it is that the human race has grown so much that 
now we are able to say with confidence that an object is a certain amount of feet long or that it 
weighs this many pounds? Measurement is the ability to link numbers to physical objects, and 
believe it or not this technology isn’t exactly recently developed. Ancient measurement was 
based on the facets of the human body. One of first measurements was the Egyptian cubit. The 
cubit was the measurement from your elbow to the tip of your middle finger. This concept originated
in Egypt in approximately 3000 BCE. Although the cubit might have been useful because it was 
always available it wasn't very practical at times because arm length varied with every 
individual. Due to this nuisance the Egyptians invented a standard measurement for a cubit 
called the royal cubit. The royal cubit was preserved on a granite rod. Evidence of this can be 
found in the tombs of officials and in temples where the rods were found. From there the 
technology of measurement began. 
 
 

Measurement in Mesopotamia 
  
 In Mesopotamia the Sumerians developed standard units of length, area and volume. The 
standard measurement for weight was called the mina which weighed about a pound. A mina 
was composed of 60 shekels and 60 mina’s made a Talent.  

The Sumerians also developed the first form of long distance measurement called the 
farsang about 4000 years ago, which was about 4 miles. In addition to measurements regarding 
length and weight there were also significant advancements in the measurement of time, mostly 
done by the Babylonians. In this section Assyria will not be mentioned because they made no 
advancements and just adopted what the Sumerians had laid down. 
  
 To begin with, in Mesopotamia it was the Sumerians who laid out a basis for 
measurements of length. The cubit or distance from the tip of the middle finger to the elbow was 
also used in Mesopotamia. Evidence of this measurement is found in a statue from 2170 BC of 
Gudea, king of Lagash. On the statue a scale bar was found which is divided into 6,5,4,3 and 2 
equal parts. From this scale archaeologists came to the conclusion that the cubit is approximately 
49.5 cm. and is divided into 30 digits. Another Sumerian measurement of length was the reed 
which was about 6 cubits and was used for surveying. Representations of coil used to measure 
land have been found in limestone slabs dating back to about 2100 BCE.  
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 In addition to measuring length the Sumerians also developed many different units of 
measurement for area and capacity.  
The units were as follows: 
 
1 square gar= 1sar (about 36m^2) 
100 sar= 1 iku 
1800 iku= 1 bur 
 
The sar was typically used to measure the area of houses, while the iku and bur were usually 
used for field areas.  
 
 
Units 
10 sila, each approx. 0.82 litre = 1 ban approx. 8.2 liters 
6 ban= 1 nigida, approx. 49.2 litres  
5 nigida= 1 gur, approx. 246 litres 
 
 Above are the main units used by the Sumerians to measure capacity. The silver vase 
below was found in Lagash from around 2450 BCE measuring 5 silva demonstrates how the 
Sumerians measured capacity. There were local variants in measures of capacity in the neo-
Babylonian period.
 

 
 
 Another significant advancement in the field of measurement was the Babylonian calendar. 
The Babylonians are accredited with creating the first calendars and the conception of time. The 
Babylonians devised the commonly used 360 day year. The Babylonians took the idea the S
umerians had developed of a lunar month being 30 days and based their calendar around it. 
They did this by dividing the solar year into 12 lunar months. This 360 day year was later 
adopted by many civilizations, such as the Egyptians. 
 
 In addition to creating the first calendar, the Babylonians also made great advancements 
in the early measurement of time. The main advancement in this field of measurement was the 
invention of the 60 minute hour. Many historians believe that the hour was divided in this way, 
because number 60 was prized in Mesopotamia. This explains why the calendar is 360 days and 
why all measurements such as seconds and minutes are all divided in multiples of 60. Another 
theory as to why the number 60 was initially chosen is that the number of visible planets from 
Mesopotamia (5) was multiplied by the number of months they had in their solar year.  
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 From length to time many great advancements were made in measurement during the 
Mesopotamians reign. From length to time it was during this empire that the basis for many 
common practices today were established. 
 

Measurement in Ancient Egypt 
 
 As previously mentioned the technology of measurement was believed to have been 
started in ancient Egypt. From building pyramids to measuring corn the Egyptians made great 
use of this technology. Linear measurement in Egypt was based on the royal cubit which was 
roughly 53.2cm. Its subdivisions were digits, palms and khets. 4 digits equaled 1 palm, 7 palms 
equaled 1 cubit and 100 cubits equalled 1 khet.  Two other forms of measuring length from 
Egypt are the nebiu (a wooden pole) which is a tad larger than the cubit and the itrw (river 
measure) which is about 200 khet. The royal cubit was preserved on a granite rod. Evidence of 
this can be found in the tombs of officials and in temples where the rods were found. Cubits have 
also been thought to have been used in the construction of pyramids, such as the one in Giza. The 
Egyptians also had measurements of area(units below). Interestingly enough the Egyptians did 
not have any word that signified squared and settled on using cubits. In addition to length and 
area their were also developments in measurement of capacity(units . The Hekat was the official 
corn measure in Egypt. Legend says that the eye of Horus was split into pieces in a fight and 
when the eye was put back together the fractions were used to outline divisions of the Hekat. 
 

 
Area Units: 
1 cubit x 100 cubits equals 1 cubit or 27.35 m.^2 
100 of these cubits= 1 square Khet  
 
CapacityUnits: 
32 ro 
9approx. .015 litre)=1 hin (approx. 0.489 litre) 
10 henna (pl of hin)= 1 hekat (approx. 4.89 liotres 
20 or 16 hekat= 1 khar, sack (approx 97.8 or 78.2 litres) 
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China had very distinct forms of measurement. The first measurements in China were a bone and 
two ivory measures, dating back to the Shang dynasty. The bone was divided into ten equal units 
and is about 17cm. long. The ivory ones are about 16 cm. long and divided into tenths and 
hundteths. In ancient China there were 3 common measurement units. The chi, the bu and the li. 
1 bu has consisted of either 5 or 6 chi, while 1 li has consisted of 300 or 360 bu. According to e-
notes.com the exact measurements of these units varied during different dynasties, 
 
 
Pre Qin table 
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 Like all other civilizations Chinese linear and capacity measures are based on body parts, 
but due to the fact that they were so isolated they are the only civilization I have researched so 
far that did not use the cubit as a basis for measurement of length.The cun is the width of the 
thumb, the chi is a span (distance from extended thumb and forefinger, the Zhang is the height of 
an adult, the yi and ju are one and two handfuls, the kui a single pace, the bu double pace and
the basic unit for measuring land. Besides that silk and wool threads were used to measure 
anything smaller than a cun. Most of these units have remained through much of Chinese 
history and some of them still persist.  There weren’t many advancements in the field of 
measurement in China due to its isolation, which produced an inability for it to borrow from
what other cultures had already developed. 
 

Measurement in Greece 
 
  The Greeks were able to develop  their own measurement system of length, but 
measurements of length in ancient Greece were taken in part from the Egyptians during the 
Hellenistic Period. For the most part the Greeks based their measurements of length on the foot. 
These measurements varied with each city state, the foot differed from as little as 27 cm to as 
much as 35 cm. The tools used for measuring length in Greece were the Scoinion, the halysis and 
the Kalamos. The scoinion consisted of a cord of standard length, but it was made of rope it 
sometimes changed with humidity. The halysis was a metallic chain, being metal it didn’t change 
lengths but was also really heavy and expensive. The kalamos (typically 5-6 cubits long) was a 
measuring rod made from reed or wood.  If the measurements were to long to be measured with 
these chains they would be measured out in paces. In addition some of the mathematical 
advances in this civilization include the Theorems of Pythagoreas. 
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 The measurement for area in Greece was the Plethron( equivalent to 10,000 square feet) 
as mentioned in the table above the Plethron was also used as a linear measurement. 
Measurements of capacity, like those of length, varied between city-states. Following is a table 
from an ebook with the most common equivalents.  

 
 A great example of how advancements in measurement were applied in Greece is the tale 
of Thales and the measurement of the great pyramid. Thales was a pre-socratic philosopher that 
is well known for his advancements in measurement and geometry. Legend has it that Thales 
was able to amaze many people by calculating the exact height of the great pyramid. Upon 
hearing this people flung themselves to the ground begging for mercy thinking that he had 
achieved this through some kind of evil magic. The truth is this was done through a completely 
rational series of steps. First Thales measured out the height of the two shadows of the pyramid 
that were cast on the sand. Then he applied one of his new rules of geometry, abstract proportion, 
and he was able to know the exact height of the pyramid in paces. As has been made apparent the 
Greeks contributed greatly to the field of measurement. 
 

 
(Proportion used by Thales:HEIGHT OF OBJECT (Ho) is to SHADOW OF OBJECT (So) as 
Your Height (Hy) is to Your Shadow (Sy))  
 
 
 

Measurement in Classical Rome 
Measurement of length in Rome was virtually identical to that of Greece. The smallest 

form of measurement being the digit. Four of these digits formed the palm and four palms 
formed the foot, which was the basis of measurement in Rome. This Greek measurement system 
remained the same until about the late second century BCE. At this time the Latin duodecimal 
system was introduced. This method consisted of dividing measures into twelve parts and has 
persisted, eventually giving us both the modern ounce and inch (From the Latin word for one 
twelfth, Unicia, which literally means unit). Below is a table of Roman distance measurements. 
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For areas of land the Romans used a unit called the iugerum. Below is a table of the units for 
measuring area that were present in Rome. 

 
 
 In addition to their contributions to the measurement of length the Romans also produced 
many developments in the measurement of time. One of the major contributions that the roman’s 
made to the measurement of time was the Roman calendar. The Roman calendar was the first 
calendar to accurately map a solar year. This calendar was able to accurately map the solar year 
because it found a way to solve the problem that the solar year is not exactly 365 days and the 
lunar month is not exactly 29 days. They discovered that in a year there was really 365.25 days, 
to correct this, they added an extra day to the calendar every four years (which is now known as 
leap year). Interestingly enough this roman calendar is the same one we use today, with the 
exception of having different names for the months. Below a Roman calendar is displayed. 
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Measurement from 500-1500 C.E. 
 One change in measurement during this period was the Byzantine Calendar, although it 
failed to replace the roman calendar. This calendar is very similar to the roman “Julian” calendar, 
but it does differ in a variety of ways. To begin with the year starts on September 1. In addition 
to this, its year one takes place 5509 years before the “incarnation”. The Incarnation is the 
common Christian belief that Jesus Christ became flesh by being conceived by the Virgin Mary, 
in the Julian calendar this is the date of “creation” or year one, whereas in this calendar it takes 
place on September 1, 5509 BCE. It also differed in the fact that the name of its months were in 
Greek, which is a clear example of how the Byzantines blended the Greek and Christian cultures. 
 
 In this period there were also several advancements in mathematics. To begin with 
around 772 C.E. Muslim scholars translated many previous greek works in math, including 
Euclid’s, Ptolemy’s and Diophantus’s works, into Arabic.  Theses translations allowed us to 
preserve much mathematical knowledge and they laid a basis for Arab developments in science 
and mathematics. Although the Greeks are credited with inventing algebra the Muslims 
developed the field immensely and applied it to other purposes. The Muslims discovered 
equations of the second degree and developed the theory of quadratic equations and the binomial 
theorem. Thanks to the Muslims our understanding of algebra became much deeper. Besides this, 
the Muslims also made advancements in trigonometry.  
 
 The Muslims invented spherical and plane trigonometry, a type of math that other 
cultures had been completely unaware of. Spherical Trigonometry is a field of spherical 
geometry that involves polygons, especially, triangles on sphere, seeking to establish 
relationships between sides and angles in the polygon. This form of trigonometry is very 
important for various things including calculations in astronomy and the earths surface. On the 
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other hand, plane geometry is, “the study of triangles in the Euclidean plane with the use of 
functions defined by the ratios of sides of right triangles”. In this field Muslim mathematicians 
such as Khwarizmi and Al-Battina developed ideas such as sines, secants and tangents and the 
trigonometrical ratios. As you can see from 500-1500 C.E. trigonometry was invented and 
thoroughly developed by the Muslims. New advancements in trigonometry allowed people to 
calculate things such as the distance to Mecca. 
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 Muslims also advanced arithmetic tremendously. Musa al-Khwarizmi (780--850 A.D.) 
was an Arab mathematician (one of the greatest mathematicians of all time). Al-Nasavi’s 
arithmetic illustrates the division of fractions and the extraction of square and cubic roots in a 
way very similar to the one we use today. This mathematician also introduced the decimal 
system we use today. The greatest contribution of the Arabs to arithmetic were Arabic numerals, 
These numerals were very special because all numbers had absolute values and the numerals 
introduced the number 0. Before this introduction of zero numbers had to be arranged in columns 
to distinguish units. According to my sources, the earliest use of the zero was in 873 C.E. As you 
can see Muslims scholars in this time period had a huge influence math, which in turn had an 
impact on measurement, because as we previously mentioned to measure is to assign a numeric 
value to a dimension of an object.  
 
 
 

Previously I have only discussed advancements made from civilizations in Europe, Asia 
and Africa, but now that the Americas have been discovered this will change. One of the 
civilizations of the Americas that made developments in the field of measurement are the Aztecs. 
The Aztecs made all sorts of things, including a calendar, an abacus, a numbering system and the 
equivalent of what we have come to know as fractions.  
 
 One of the most famous developments the Aztecs made were the Aztec calendars. To 
begin with, there was two independent Aztec calendars. The first calendar was called the 
xiuhpohualli, this calendar was composed of 365 days and it depicted rituals and festivities 
related to seasons, which caused it to be called the solar year. The second calendar, also the more 
famous calendar, was known as the tonalpohualli, this calendar was known as the sacred 
calendar because it divides its days and rituals between the Aztec gods. The way the 
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tonalpohualli works is very unique. To understand how it imagine two wheels that are 
interconnected, one which has the numbers 1-13 on it and the other which has two different 
symbols. Each day the wheels move causing different numbers to combine with different glyphs. 
After 260 days the two wheels return to their initial positions and a year on this calendar has 
been completed. Another interesting thing about the tonalpohualli is the way time was divided 
among the gods. Each day in this calendar was made up of a different number and symbol. Every 
symbol is dedicated to a different god and is supposed to supply the energy for the day. Each 
number influenced the nature of the day. 

 
 The Aztecs also developed a tool called the abacus. They were not the first to invent this 
device, but they developed one very similar to the one that had first been developed in Asia. The 
Aztec’s abacus was made with a wooden frame which had mounted strings that were threaded 
with corn or maize. This device was used for calculating.  

 
 The Aztec civilization also had a numbering system. The Aztec numbering system was 
pictographic, meaning that it used a pictorial symbol to illustrate numbers. 
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Instead of depicting numbers in the traditional way, the Aztecs used dots to represent a variety of 
numbers. For numbers from 1-9 an increasing amount of dots was used (two dots for two, three 
for three etc.); numbers 10-20 were depicted through a mixture of dots bars and a rhombus and 
numbers that were very large were depicted by adding illustrations of objects such as feathers to 
the mixture of dots. 

 
  
 The Inca civilization also were successful in developing a calendar, but very little is 
known about it. It is believed by many that the quipus of the Incas contained calendrical 
notations, but this cannot be demonstrated very effectively. A Quipu is a device invented by the 
Incas used to record stuff. The Quipu was made up of colored thread obtained from llamas or 
alpacas with different values embodied by knots in a base 10 positional system. It is somewhat of 
a consensus among historians that the Inca calendar is based on the sun and moon and the 
relationship of these objects to the stars. In the Incan calendar there was not much of a 
widespread use of a numerical system for counting time, although the names of 12 lunar months 
were recorded. These lunar months were made up of two different counts of 10 days and three 
days, which supplies us with a standard 30 day month. In the Incan calendar every third year is 
composed of 13 months while the other two are made up of 12 months. The Incas did not make 
much more advancements in measurement due to their lack of written language.  
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Plow

The Invention of the Plow
Materials
 The materials used to build the plow have changed for many years. Once 
made of tree branches, this artifact was developed according to the needs of each 
civilization. For example, in China, the plow used in Mesopotamia wouldn’t work 
because in Mesopotamia the soil was soft and humid, whereas in China it was 
rocky and dry. The first material ever recorded used to build the plow was wood. 
Tree branches from various trees including timber made up the plow. In 
Mesopotamia, the plow evolved as the Sumerians 
added a funnel to throw the seeds in the just- 
plowed land. In China, metal was added to the 
stick that  made the furrow and in Egypt, it was 
harnessed to an animal. 

First appearance 
 The first appearance of the plow is disputed. According to Frederic L. 
Pryor, “we have little archeological evidence about  its origins.” Many historians 
believe it has existed 4,000 years ago (some even declare 6,000 years ago.) 
Although many historians debate it was invented in Egypt, evidence suggests that 
it was rather in ancient Sumer. The Egyptians were the first to actually harness the 
plow (which was first a hoe like structure) to an ox.It was first called an "ard." 

Literature And Poetry
 The plow appears in many popular, sacred 
and celebrated texts that have influenced humans for 
many years, such as the Bible and Homer’s epic The 
Odyssey, and Hesiod’s Works and Days just to name a 
few. In the Bible, it is mentioned in the New American 
Standard Bible (1995) as follows:

“But Jesus said to him, 
"No one, after putting his 
hand to the plow and 
looking back, is fit for the 
kingdom of God."”

107



 Meanwhile in The Odyssey it is mentioned when they a re at the 
Cyclopses’ island and Odysseus (the main character) is describing how 
uncivilized the Cyclops and Cyclopes’ island are. 

 It is also mentioned in many books, such as The Plow That Broke The 
Plains, The Plow Girl, and the poem “Pied Beauty.” 

“Glory be to God for dappled things— 
For skies of couple-colour as a brinded cow; 
For rose-moles all in stipple upon trout that swim; 
Fresh-firecoal chestnut-falls; finches’ wings; 
Landscape plotted and pieced—fold, fallow, and plough; 
And áll trádes, their gear and tackle and trim. 
All things counter, original, spare, strange; 
Whatever is fickle, freckled (who knows how?) 
With swift, slow; sweet, sour; adazzle, dim; 
He fathers-forth whose beauty is past change: Praise Him.”

Restrictions 
 The plow was a sign of importance and wealthiness, as well as civility in 
ancient times, because of its price. The plow was a very expensive tool that was 
only available to wealthy people or people who had enough "money” to rent a 
plow and two oxen from the government  (although women, horses and cows were 
also used in the pulling of the plow.) In ancient Egypt, it was tradition for the 
person in a higher rank to plow the rich, flooded and humid land while the 
peasants working as gleaners. A gleaner is a person who gathers grain left behind. 

Quotes
Some renowned quotes which include the plow are: 
  You simply  have to put one foot in front  of the other and keep  going. Put 
blinders on and plow right ahead. - George Lucas
 Farming looks mighty  easy when your plow is a pencil and you're a 
thousand miles from the corn field. - Dwight D. Eisenhower 
 There's something about taking a plow and breaking new ground. It gives 
you energy. -Ken Kesey 
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Symbolism
 The plow is used as a symbol of civilization, manliness and “breaking new 
ground.” This is evident  in two pieces of writing, The Odyssey and all of the 
quotes mentioned above. In the Odyssey, Odysseus finds himself with the 
Cyclopes, and describes them as creatures with “unplowed fields.” What he meant 
by that quote is that the Cyclops was uncivilized and inhuman because he had 
eaten two of his ship crew. Because of the influence of that book, the plow is now 
used for that: a sign of humanity. 

The Plow in River Valley Civilizations 

 Historians agree that the plow has existed since 6000 B.C, being 
predominant in civilizations found in China, Mesopotamia, and Egypt. Before the 
plow, civilizations used a hoe- like structure. The first plow was made of wood 
(commonly a tree branch) that one person pulled and the other pushed, making a 
furrow in the ground which made the soil more fertile because it broke down the 
soil so you can plant the seeds and easier to work with. The plows were first 
harnessed in Mesopotamia. In addition, it  was called an "ard." Now oxen, donkeys 
and sometimes women pulled the plow making it easier and faster to work with 

because less human strength is needed. 
The first plow, made of wood, was 
ineffective in some regions because of the 
heavy  soil. The need to develop the 
wooden plow into something that would 
work in the less fertile  regions made us 

one of the most important inventions that developed after the plow: the iron plow. 
Invented in China, this plow was more effective because the metal didn’t break 
while breaking heavy soil and and allowed larger societies to arise because the 
smoothness of the metal made it work faster. The plow was such a powerful 
creation that it changed the lives of the civilizations located in Mesopotamia, 
Egypt, and China. We will look at each area individually to see the real effects of 
the plow in the river valley civilizations. 
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Mesopotamia 
 The invention of the plow in Mesopotamia not only created a surplus of 
food to maintain its numerous population, but promoted trade because of the need 
of goods not found in Mesopotamian regions to create such expensive tools. The 
plow was invented by  the Sumerians (although many debate that the Egyptians 
invented the tool) that later led to the invention of the wheel to ease the pulling 
of the plow by  the animal and/or human. Thanks to this invention, farmers went 
from farming in a small land to ample fields. The main contribution of 
Mesopotamia is the seeder plow. After many years of first breaking down the soil 
and then scattering the seeds, now people could be seeding and plowing at the 
same time by having a seed pipe behind the plow. As I mentioned earlier, the plow is 
a really expensive tool and difficult to maintain, because you have to have the 
animals to pull it. That is why sometimes in ancient Sumer the plows and 
animals were owned by the city  temples so people could rent them. Otherwise, 
they used a hoe-like structure made of flint or copper. 
 The invention of the seeder plow in Mesopotamia marked the start  of the 
Agricultural Era, which made people shift from nomadic to sedentary lifestyles 
because now agriculture was easier and way quicker than with a regular
plow. Not only did the seeder plow produce a greater food surplus (composed of 
many grains mostly), but it spread all around the Near East  and eventually  to the 
Greeks and Romans, which enabled better trade because now people had more 
time with the food surplus. Another civilization in ancient Mesopotamia that used 
the plow is the “Assyrian Empire.” Although not much is known about the actual 
impact of the plow in this empire, it is known that the king Ashar Dan II rationed 
all of his famers a plow because it was really  expensive and it required a lot of 
trade because many of the materials weren’t found in Mesopotamia. 

Egypt 
 Another of the main civilizations in 
the making and developing of the plow is 
the Egyptian civilization. Even though the 
ground along the Nile river was really 
fertile because of the Nile River, the plow 
(or ard) was still used. This was because 
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the plow was used to plant wheat and multiple vegetables. It s believed that it was 
used to create a greater food surplus. This food surplus enabled them to produce 
beer, which is rumored to be used in paying the builders of the pyramids. Other 
tools they used while farming were the winnowing scoops, mattocks, and sickles 
made from flint. A modification made by the Egyptians according to their needs 
was a small blade attached to the wooden stick that made the furrow. This is 
because the soil was so rich and humid that it wasn’t necessary to cut really  deep 
because of the furrow. The tradition in the lands of ancient Egypt was that the 
peasants with greater power plowed the rich, flooded and humid lands while the 
below par peasants worked as gleaners. So we can see that even though the 
plow wasn’t needed in many of the civilizations, it was still used. 

China 
  Only 10% of the chinese soil is fertile, so to maintain the Chinese 
population and create a food surplus, they needed a tool to practice agriculture in 
other regions. Because of this, they improved iron work and casting which lead to 
the kuan, or the moldboard plow. Also, the Chinese added a 
central ridge ending in a sharp point to cut the soil. This 
design also included wings that slanted gently up towards 
the center to throw the soil off the plow. Although, they 
didn’t use animals like other civilizations did, but pushed it 
themselves. The food staples in China were rice and 
soybeans, and they require organization and to be 
planted in rows. Chinese tools and agricultural engineering 
got to another level of quality of growth by the end of the 
Sung dynasty.  In the 17th century,  thanks to trading and 
cultural diffusion, these plows got to Holland and that 
began the Agricultural Revolution in that area.

Greece
 The plow in Greece is refereed to as aratrum, the Latin word for plow. 
There was a famous Greek oral poet who advised farmers to always be prepared 
with two plows, so if one broke they had the other one ready to use. The Greeks 
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“invented” two different kinds of plows: they were 
called α ὐτόγυον  and πηκτόν . The α ὐτόγυον 
because the plough-tail and share-beam were made 
of the same piece of timber. The πηκτόν was 
more compact. It  was made out of three different 
parts of timber fastened together by nails. 

Rome 

 The coulter was used by the Romans. A pole was inserted so that it  could 
cut through roots more effectively. The pole was added through the termo. In the 
times of Pliny, (23-79) who was a Roman author and natural philosopher, two 
small wheels were added to the plough 

1: Buris 

2: Temo 
3: Dentale ("toothed part") 
4: Culter 
5: Vomer 
6: Aures ("ears")
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The Americas

 The Aztecs were a nomadic tribe who migrated from Aztlan to the Valley of Mexico in 
the 13th century. Legend says that they  settled in Lake Texcoco because they found an eagle 
perched on a cactus on a marshy land. They believed that the gods had sent them that  signal as a 
good place to settle. The problem with the lake was that although it provided water, it  did not 
provide terrain for the Aztecs to practice agriculture. The Aztecs instead of moving out used the 
resources to invent the Chinampas. A Chinampa is a floating garden which is an artificial island 
that was filled with layers of vegetation, dirt, and mud. 

 Although the Aztecs did not use a plow, they did use different types of digging sticks 
called Uictli. The different types of Uictli digging sticks included:
the uitzoctli, digging stick that has a uniform width and a sharp  tip; the coa, triangle shaped 
digging stick with a sharp tip; the uictli axoquen, same as a coa, but it consisted of two parts tied 
by a cord and it ended with an animal head; and the foot uictli, used as a foot platform to push 
downwards into the earth. 

 

 The Incas did contribute a bit to the plow universe. Their land wasn’t the most 
fertile or adequate to farm, so they had many techniques and tools that helped them to 
maintain their civilization. They used a farming 
tool called Taqila or Chakitaqlla, which is a 
type of foot-plow. Their type of foot-plow was 
made out of wood, and metal, the wooden part 
being the body and the metal part being the 
head. By kicking it, the individual pushed the 
metal part through the soil and then removed 
the soil when taken out of the land. Thus, 
making a type of furrow where seeds were 
placed. 
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China

 Both the Song and the Tang dynasties favored 
agricultural expansion. A very important invention during 
this time, the wheelbarrow, eased the plowing for most 
Chinese peasants. The inventor of the wheelbarrow is 
considered to be Chuko Liang, who used his invention to 

transport supplies to injured soldiers. The first wheelbarrow needed two men to guide it and had 
two wheels. 

Japan

 Rice is a food staple in Japanese culture. They have been cultivating the crop for over 
2,000 years, even though their land to farm is quite limited. 

 The tools used to plant rice are often made of wood and iron. Although they did learn 
how to make tools from bronze as well. Around 1,000 to 2,000 men were needed to plant a 2.5 
acre field. I imagine they  used the same plow as the Chinese since around 400 AD they became 
extremely influenced by the them. Chinese brought many features from their culture to Japan 
like their calendar, writing, and techniques on how to make paper, porcelain, silk and lacquer.

Korea

 The Koreans have a very popular tool that  is still very popular around the world (and still 
sold.) It is just like a plow but instead of it being pushed like a cart, it  directly carves the furrow. 
It is called “Ho Mi” (little spear) and it has been used for 2,000 years. 

Vietnam
 

Vietnam had a great impact from Chinese culture, so that their agriculture was facilitated by the 
use of their plows and draft animals. 
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Bow and Arrow

First Appearance

 The earliest potential arrow heads date from about 
64,000 years ago in a cave in South Africa called the Sibudu 
Cave. By 16,000 BCE flint  points were being bound by 
sinews to split shafts. The arrow was made first of animal 
skin, bones, and horns. 

How is it made 
 Depending on the civilization that used it  was 
how it was made. China, Japan, Korea, Egypt, 
Mesopotamia, Eastern Europe, and the Mediterranean 
basin societies all developed their own versions of the 
composite bow within centuries of each other. In 
Egypt, for example, they  were made with heads made 
of flint, which were replaced by bronze heads in the 
2nd millennium and iron ones in the first. They were 
mostly  made for piercing, having a sharp point. In 
Rome it was made of wood, reed, or both. Parabolic 
fletching stuck on with glue alone, whipping between 
nock and fletching and it was decorated with nock 
using black, white, or red paint. The main composite 
bow that is still used today and that was used by many 
civilizations was made of horn, wood, and sinew.

   Egyptian Empire
 Bows and arrows have been present in Egyptian culture since its
predynastic origins. The "Nine Bows" symbolize the various peoples 
that had been ruled over by the pharaoh since Egypt was united. The 
principal weapon of the Egyptian army was the bow and arrow. Nubian 

115

http://en.wikipedia.org/wiki/BCE
http://en.wikipedia.org/wiki/BCE
http://www.reshafim.org.il/ad/egypt/weapons/missiles.htm
http://www.reshafim.org.il/ad/egypt/weapons/missiles.htm


mercenaries formed the best archery units. It was transformed into a formidable weapon with the 
introduction by the Hyksos of the composite bow made of horn, sinews and wood. Combined 
with body armor they  were very helpful in wars. The way they  used bows and arrows was mainly 
moving in chariots pulled by horses. Two people were on the chariot: one was directing the 
horses and the other one was the one handling the arrow. When the person managing the arrow 
had trouble the “driver” would assist him. Archers on foot retained the simple, self, bow 
throughout the New Kingdom. These were simpler to mass produce, required less maintenance 
by the infantry, and were used against armies 
without armor and fleeing enemies. In the 
Egyptian culture, the bow and arrow had 
special meanings. It  represented strength. 
Soldiers would practice for long periods of 
time until their aim would be perfect at their 
aim. A soldier or a simple citizen that had 
skills for the bow and arrow would get 
rewards from the pharaohs like slaves, gold, 
or even land. The rewards the pharaohs gave 
encouraged other soldiers to be loyal to the 
pharaoh. The bow and arrow also 
symbolized a great heritage from important 
people because it symbolized power, and Egypt was a very powerful civilization.  

   Mesopotamian Empire
 Mesopotamians are credited by some 
with developing state-sponsored warfare. The 
kingdoms of ancient Mesopotamia and the 
territory they  occupied in present-day Iraq were 
vulnerable to attacks from invaders because the 
Tigris and Euphrates area has few natural 
boundaries. Mesopotamia was often divided 
into several kingdoms and city-states and was 
racked by wars. This is partly  explained by 
geography. Mesopotamian kingdoms were 
spread out between two rivers and its many 
tributaries, and could be easily attacked from 
any direction. Mesopotamia was composed of many different kingdoms and city-states that rose, 
dominated, declined and battled each other also explains why it was never produced a single 
unified tradition of culture like Egypt. The earliest  known bow in Mesopotamia originated 
around 6,000 B.C.E. but the most regular occurrence of the bow in the archaeological record 
begins around 4,200-3,500 B.C.E. This first bow was the self-bow or stave bow which was a 
fairly simple bow made of wood that had simple elastic properties. There were several 
weaknesses to the bow. It was subject to breaking if just a little too much pressure was applied to 
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the belly  of the bow. Also the length of the 
drawstring and the distance between arms, the 
upper and lower portions of the bow separated 
from the grip, permitted too much recoil 
shock on the string and bow upon release. 
This recoil action could knock the arrow 
slightly of course and miss the target. An Ur 
III Dynasty text  states that 1,200 men were 
equipped with the bow but this was sometime, 
around two hundred years, after Akkad. It  is 
possible that the army of Sargon I would have 
been composed of a large corps of archers as 
well as infantry to deal with strategic needs 
but doubtful that only the archers would carry 

the bows. There is the possibility that the number of bows was limited in the time of Sargon due 
to several factors.

     Assyrian Empire

 In "Archery", Badminton Series, 1894, p,63,etc., Mr. C.J. Longman describes an ancient 
composite bow believed to be of Assyrian origin but the Assyrians stole this idea.
 The basic idea of the composite bow did not originate in Mesopotamia. Early versions of 
the composite arrow were found centuries before in parts of central asia. A military leader could 
order hundreds of archers armed with the new bow to fire from a great distance. Composite bows 
were specialty items with multiple parts. As mentioned before there is not much knowledge of 
the use of the bow and arrow in Syria mainly  because they stole these ideas from other 
civilizations.

   Chinese Civilization

 For many  years, archery  has played a vital role in 
Chinese history. In particular, archery featured 
importantly in ancient Chinese culture and philosophy. 
Archery was one of the Six Noble Arts of the Zhou 
Dynasty (1146–256 BCE): archery skill was a virtue for 
Chinese emperors, Confucius himself was an archery 
teacher, and Lie Zi (a Daoist philosopher) was an eager 
archer. Because the cultures associated with Chinese 
society spanned a wide geography and time range, the 
techniques and equipment associated with Chinese 
archery are diverse. They had different types of bows in 
this period of time. The Scythian-style horn bows tended 

117



to be asymmetric and adopted a distinct, curvy  profile. This bow was known as the “Cupid Bow” 
since it was very  similar to the bow Cupid used. Longbows were popular in southern China, 
where the humid climate made horn bows more difficult to use. An excavated example of a 
Chinese longbow was dated to approximately  the Warring States - Western Han Dynasty  period 
(475 BCE–9 CE). Wood composite bows were popular in southern China because of the humid 
climate. Based on excavated bows from the Spring and Autumn period through the Han dynasty 
(770 BCE–220 CE), the typical construction of a Chinese wood composite was a reflex bow 
made from multiple layers of wood (such as bamboo or mulberry), wrapped in silk and 
lacquered.

 Long-siyah horn bows; bows with 
long siyahs were popular in China from 
the Han dynasty through the Yuan dynasty 
(206 BCE–1368 CE). The Niya, Gansu 
and Khotan bows are examples of long-
siyah bows dating from the late Han to Jin 
time period (about 200–300 CE). During 
this period, the siyahs tended to be long 
and thin, while the working sections of the 
limb were short and broad, etc.

  Roman Empire 

 The roman arrow was made of wood, 
reed or combined. Parabolic fletching stuck 
on with glue alone, binding or whipping 
between nock and fletching, decorated nock 
using black, white, or red paint  (also known 
as cresting - used today to identify arrows 
belonging to a particular archer), iron, 
copper, and alloy or sharpened wood point.

 R o m a n s w o u l d u s e h e a v i e r 
arrowheads with a tripointed end. These arrows would easily  penetrate most body armor. They 
would also stick into shields making them heavy and difficult to manage. Arrows were designed 
to be used only once. The shaft of the arrow would bend once fired and the arrow point would be 
damaged once it had penetrated armor or a shield. Archers were a major part of most  ancient 
countries’ war machines. The Romans didn't use them to the same extent as other ancient 
civilizations like Egypt. The auxiliary archers are dressed in their native clothes. Most of Rome's 
archers were recruited from the middle east, a region that had perfected the use of the bow as a 
weapon of war. Roman archers usually carried about forty arrows in their quivers. Ancient 
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Roman warfare was built on the back of the legion. The Roman war machine evolved around the 
legion. Rome was built on the back of its legionnaires, they  suffered some setbacks but overall 
the legions swept away any enemy that confronted them in the field. And, though the legions 
formed the major part of the Roman army, the Romans also used auxiliary troops to great effect. 
Among these troops were the archers.

Greek Empire

 In ancient Greece, the Cretans practiced archery and Cretan 
mercenary  archers were in great demand. Crete was known for its 
unbroken tradition of archery. The Greek god Apollo is the god of 
archery and of plague and the Sun. he was perceived as shooting 
invisible arrows. Artemis was the goddess of wild places and 
hunting. Odysseus and other mythological figures such as Eros, the 
god of love, are often depicted with a bow. During the invasion of 
India, Alexander the Great  personally took command of the shield-
bearing guards, foot-companions, and archers. In ancient Greece the 
bow and the arrow influenced in innumerable ways.  Greek 
mythology is particularly rich in its inclusion of archery. The Greek 
god Apollo was called The God of Archery, and “he was credited 
with numerous extraordinary feats with the bow and arrow.” It is 
recounted that Apollo fought a mighty  python for four hours and 

eventually killed it with an arrow. Another Greek god, 
Eros, was a skilled archer who shot his victims with 
golden arrows of love. Eros, after Apollo angered 
him, shot Apollo with an arrow and made him love-
sick. Eros not only  took care of Apollo’s attitude 
problem but taught him that archery is a sport for 
people of all ages and social status. This mythical god 
Eros is still shooting his arrows today, in the form of 
the cherub Cupid. In fact, our word "arrow" is derived 
from the Greek word eros. Another legend containing 
archery from the Greeks that has influence on us 
today  is that of Achilles. During the Trojan War, Paris 
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shot Achilles in the heel, "The only  vulnerable portion of his body.” While also being an amazing 
feat of athleticism, this gave us the term "the Achilles tendon.” Tis is the name for the tendon 
which makes it possible for you to flex your ankle.

Literature
 Bows and arrows had a great influence in literature. Mainly in Greece and Rome, these 
tools appeared in many works like The Odyssey or The Iliad. It 
also influenced in China. They had many  legends in which these 
two objects were present. For example the legend of the Yellow 
prince: 
“ONCE upon a time, Huangdi went out hunting armed with a 
stone knife. Suddenly, a tiger sprang out of the undergrowth. 
Huangdi shinned up a mulberry tree to escape. Being a patient 
creature, the tiger sat down at the bottom of the tree to see what 
would happen next. Huangdi saw that the mulberry wood was 
supple, so he cut off a branch with his stone knife to make a bow. 
Then he saw a vine growing on the tree, and he cut a length from 
it to make a string. Next he saw some bamboo nearby that was 
straight, so he cut a piece to make an arrow. With his bow an 
arrow, he shot the tiger in the eye. The tiger ran off and Huangdi 
made his escape”. There existed many other legends like Hou Yi 
shooting the sun and more. 

Quotes: 

“You are the bows from which your children as living arrows are sent forth.”
 Khalil Gibran 

Death is like an arrow that is already in flight, and your life lasts only until it reaches you. 
-Georg Hermes 

The more obstinately  you try to learn how to shoot the arrow for the sake of hitting the goal, the 
less you will succeed in the one and the further the other will recede. 
-Eugen Herrigel 

Poetry: 
Bows and arrows
soldiers and wheels of fortune
pathways narrow
full up with things unforeseen
such providence comes with heavy losses
and heavy hearts carrying heavy boxes
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brash acts that border
on communistic orders
from opportunistic men
who view terroristic plays
through a patriotic lens

and from so far away
so as not to disturb sleep
you see, if there is no one left alive
there'll be no one left to weep...for.

Bow and Arrow

A marksman artistry
Mangle with the tentative diffidence
For I am an arrow
And when I am released
It would torment to miss

And sometimes I am a bow
When hesitance prevails
And swoon over my foliage
Of releasing the puissant
Harbinger of perdition

When the taut heaving sought for abeyance
My own gears would arrest 
By compulsion to unfurl the curtains
And give away the sparrow-chance 
That I am the bow and arrow all the same
Seizing, repulsing, and detaining 
My own emancipation.
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Aztecs
 The aztecs used different weapons to fight other tribes. One of 
the main weapons they used was the bow and arrow. Bows, known as 
tlahuitolli, were made of wood and animal skin. The bows were 5 feet 
long and could hold about  9 to 10 arrows. The arrows (yaomime) had 
points made out of flint, bone or obsidian, and kept in a quiver 
(mixiquipilli).  As with all their weapons, the Aztecs were very  skilled 
in using the bow and arrow.  It  is believed that the arrows could be 
shot 450 feet or more. The Aztecs developed different types of arrows 
effective for battle. They  were the first civilization to involve their 
weapons with any other substance to make it more effective. What I 
mean by substance is that for they created an arrow called tencualac 
mītl which was smeared with poison made from a mixture of 
venomous plants. The purpose of this was that if it did not hit its 
enemy in a vulnerable spot it would poison them, rendering them 
hopeless.

Incas
 Incas knew of the bow and arrow, but they relied mainly on the sling and stone. Bows 
and arrows were mainly used by  jungle troops. Arrows would be about 2 meters in length which 
could pierce several people at once. The Inca bow is a surprisingly  accurate and deadly weapon. 
Many Incas wore a costume of quilted cotton, which provided some protection against the 
wooden and stone weapons of other South 
American peoples. Some Inca soldiers also 
protected their backs and chests with plates made of 
wood or metal. The Incas also carried wooden 
shields for protection. The Inca army was supplied 
by a network of storehouses. They also had stone 
fortresses on mountains. When the Incas killed their 
enemies they sometimes covered their skulls with 
gold and used them as cups.
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Tang Dynasty

 In the early Han dynasty the 
crossbow was invented. Historically, 
crossbows were much more powerful 
than common composite bows and 
were able to penetrate armor with 
ease, but they were also very hard to reload. A professional archer that 
handled a longbow was never able to shoot an arrow with a crossbow 
perfectly  because in comparison to the longbow it was heavier and harder to 
handle. Still, the crossbow was the most used long range weapon in China 
and South East Asia, because shooting one required less training than 
shooting a bow. The Tang dynasty  inherited the crossbows and kept using 

them. As early as 618 BCE, Chinese crossbows used sophisticated bronze trigger mechanisms, 
which allowed the arrow to travel a longer distance. However, crossbow trigger mechanisms 
changed to simpler designs during the Ming dynasty (1368–1644 CE). Infantry archery used the 
bow and arrow very frequently. The bow and arrow still served important functions in training as 
well as naval battles.

Song Dynasty
 This dynasty  was one of the dynasties that first used the invention of gunpowder. To repel 
the Jin, and later the Mongols, the Song people developed revolutionary new military 
technologies complimented by the use of gunpowder. Even though they had gunpowder, they 
still used crossbows because of its better penetration on metal armor at a far distance. The Song 
military had one million soldiers divided into groups of 50 
troops, which were composed of 500 soldiers. Crossbowmen 
were separated from the regular infantry  and placed in their 
own units, proving very  effective against cavalry. The 
government was able to supply  the people with new crossbow 
designs that could shoot at longer ranges such as the Lian Nu. 
The Song cavalry employed a variety of different weapons, 
including halberds, swords, bows, spears, and 'fire lances' that 
discharged a gunpowder blast of flame and shrapnel.
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Japan
 In Japan archery  is considered a martial art. It started 
around 500 B.C.E. It took the name of Kyūdō. The Japanese bow, also 
known as yumi, was famous for being an important weapon of war. The 
yumi and the arrow as weapons were used alongside the tanegashima 
(firearm, kind of like a gun) for a period of time because of its longer reach, 
accuracy  and especially because it had a rate of fire 30–40 times faster. The 
tanegashima did not require the same amount of training to use as a yumi, 
therefore the decline of the bow and arrow occured in a short period of time.

Korea
 The Koreans created their own type of bow. It was known 
as the “Korean bow” (활, Hwal). The Korean bow was known for the way it was made in early 
civilizations. It was made of a water-buffalo horn and water-buffalo skin. The bow and arrow 
were some of the most important weapons in Korean wars against Chinese dynasties. There’s a 
legend that said that  the ruler and founder of the Goguryeo was a master of gungdo (archery). It 
had been said that he was able to shoot 5 flies with one arrow. Horse archery became famous 
under king Hyojongs military reforms. He started making horse archery very  famous and 
common until his sudden death. After that there were no accounts of later military use of archery. 
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Stylus

Egyptians 
 Egyptians scribes would write or draw on 
papyrus using pigments and a reed brush. The 
papyrus was the first  paper invented and it was made 
using the papyrus plant. Egyptians could find this 
plant along the Nile river. The use of papyrus rolls 
provided the Egyptians with the advantage of being 
able to write long texts on large sheets, which were 
easily kept compared to the small and fragile clay 
tablets used by the Mesopotamians. Egyptians 
followed this procedure to make paper out of 
papyrus:
Papyrus paper is made by:

1. Cutting down stalks of the plant Cyperus papyrus.
2. Peeling away the outer green fibers.
3. Slicing the core fibers into thin strips, keeping them as broad as possible. (Strips from the 

yellow-white center pith are the best quality.)
4. Soaking the strips in water for several days and periodically rolling them out.
5. Draining off the water and pounding or rolling the strips, so that they are as thin as 

possible.
6. Creating a first layer of paper by laying some of the strips side by side and overlapping 

them slightly.
7. Making a second layer on top  of the first by  laying more strips at  right angles to the first 

layer.
8. Placing the sheet between two cloths to make a sandwich.
9. Placing the sandwich under heavy  weights, a C-clamp, or a press for several days until it 

is dry.
10. Rubbing the sheet smooth with a stone.

At one end of the palette hold remnants of red and 

black ink, and the brushes could be stored in the slot 

carved in the center.

The Papyrus Plant

The First Paper Ever Invented
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Assyrian Empire
 The Assyrian scribes used clay tablets as 
their main  material to write on. They also used stone and 
wooden writing boards, which were covered with a thin layer 
of wax and would use a wooden or metal stylus to make the 
impressions on these tablets. This writing method played an 
important role for political purposes such as writing treaties, 
and contracts, and records made it easier to levy taxes. 
 At one point in time, Babylonian scribes were thought 
to write cuneiform texts only on soft clay tablets with a stylus. 
However, their own tablets tell us that  sometimes they copied 
their texts from a wooden tablet (is leu). Since no archaeologist 
had ever found any of those wooden tablets, scholars wondered 
how cuneiform could have been written on them. Did scribes 
paint the characters on? In 1948, as he read two ancient 
Babylonian texts, San Nicolo discovered that scribes were 
filling their wooden tablets with wax. He remembered that 
Greeks and Romans filled writing boards with wax and then 
wrote on their surfaces. Since Babylonians were filling boards 
with wax, he theorized that they must also have been using wax 
writing boards.Five years later, archaeologist Max Mallowan discovered a set  of sixteen hinged 
wax writing boards in Assyria that looked strikingly  like Greek and Roman writing boards. The 
cuneiform inscription on the cover board identified it as an is leu (wooden tablet). Clay  tablets 
were rarely fired intentionally in antiquity. After their useful life was over they could be recycled 
by soaking them in water, re-used them as building rubble, or just thrown them away. Important 
texts like letters, queries, and reports from the Assyrian royal scholars needed to be archived 
for reference purposes.

Ancient China
 Ancient China is one of the places where writing appears to be 
developed independently. The usual objects used in writing were a 
wooden stylus, to write on wood with lacquer, and a brush and ink (or 
some other liquid) used to write on oracle bones and other surfaces. 
Scholars in the Han Dynasty thought the earliest Chinese writing was 
pictographic, meaning the characters are stylized representations, while 
the Qing thought the first writing was of numbers. By 400 A.D. a stable 
form of ink developed. The new ink consisted of a mixture of iron-salts, 
nutgalls and gum, this basic formula, remained in use for centuries. Its 
color, when first applied to paper, was bluish-black, rapidly  turning into a 
darker black and then over the years fading to the familiar dull brown 
color commonly seen in old documents. Wood-fiber paper was invented in 

The discovery in 1953 of these writing 
boards from biblical Calah in 
Mesopotamia altered the thinking of 
scholars about how Middle Eastern 
cultures made records. Wooden tablets 
filled with wax represent the earliest 
known form of ancient books and help us 
understand an important prophecy of 
Ezekiel foretelling the uniting of the Bible 
and Book of Mormon.

Oracle Bone



China in 105 A.D. but it only  became known (due to Chinese secrecy) in Japan 
around 700 A.D. and brought to Spain by  the Arabs in 711 A.D. Paper was not 
widely  used throughout Europe until paper mills were built  in the late 14th 
century. The Indian Ink was invented by the Chinese by Tien Lcheu. It was 
originally  designed for blackening the surfaces of raised hieroglyphs carved 
into stone. The Indian Ink is a mixture of soot from pine smoke and lamp oil, 
with gelatin made of donkey skin and musk. 

Ancient Greece
 The earliest means of writing that used pen and paper the way we do today was 
developed by  the Greeks. They employed a writing stylus, made of metal, bone or ivory, to place 
marks upon wax-coated tablets. The wax was poured into a hollowed out depression in piece of 
wood. Papyrus was introduced in Egypt, and later used in Greece. They used ink to work on the 
papyrus, but, since papyrus was expensive and sometimes hard to obtain, they developed 
parchment, and used ink on the parchment as well. They carved on wood or stone for signs and 
plaques. Some tablets were made with hinged pairs of tablets to close and protect  the scribe’s 
notes. The first examples of handwriting, purely  text messages made by hand, were originated in 
Greece. The Greek scholar, Cadmus, invented the written letter  (text messages) on paper sent 
from one individual to another.  Although not originally written down, Homer, a great Greek poet, 
composed two of the greatest  epics in the world, including The Odyssey. The content and the
style of these epics formed the basis of Greek education. Homer’s epics influenced many  philosophers
including: Socrates, Plato and Aristotle and were widely disseminated in written form long after his death.

Indian Ink

Parchment

Wax Tablet with Hinges & Stylus
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Ancient Rome
 The Romans used a variety of tools for writing. Everyday writing could be done on wax 
tablets or thin leaves of wood. Documents, like legal contracts and taxes were usually  written in 
pen and ink on papyrus. Books were also written this way or on parchment. Inscriptions were 
sometimes carved on to stone on buildings and other monuments, like triumphal arches. The 
romans invented the reed pen, it was made by  the hollow tubular-stems of marsh grasses like 
bamboo. They  would cut one end into the form of a pen nib/point, then they would fill the stem 
with ink and then squeeze the reed to force the ink to flow. 

Inca

 The Incas developed a way in which they could record important numbers, and written 
documents, the quipu. The quipu consisted knotted strings hanging horizontally. There has been 
studies that found out that the quipu was more like a three dimensional code, similar to today’s 
computers.  

Japan

 The writing tools the Japanese used were: fude, suzuri, sumi, and kami. The fude was a 
brush made out  of bamboo, and animal hair. The stroke of the brush helped them create the 
unique style of Japanese characters. The suzuri is the inkstone, which is used to create ink. They 
poured water on the inkstone or sumi, and by grinding the water with an inkstick they  would 
create ink. They would write on kami, which was paper made out of materials like bamboo, rice 
or wheat. Japanese still use these tools for writing.  

This piece is a fragment of a Roman inscription done in marble.

Reed Pen
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Song Dynasty

 One of the greatest inventions created during the Song Dynasty was the movable-type 
printing technology. This invention contributed to literacy because it  created books faster and 
easier. Due to the mass production of books, parents encouraged their sons to read and write to 
later have a place in the bureaucracy. This technology  allowed people to move the 
characters allowing them to copy several books in the same “printer”. At first the types were 
made out of clay, which enabled them to change the symbols on the block. These blocks were 
later made out of wood. The movable-type invention also led to printed paper money, making 
the Song Dynasty  the first government in history to use money, by carving words and pictures 
into wooden blocks, inking them, and then pressing paper onto the blocks. Each block consisted 
of an entire page of text and illustrations.

Haiga

 The Haiga is a type of Japanese painting which combines a Haiku with a painting based 
on the aesthetics of the earth. Haiga is painted by  Haiku writers and it exposes their everyday life 
through the paintings. The style of the Haiga depended on the preferences of the artist and the 
influences of their nanga (School of Japanese Painting). The painting and the haiku share the 
same space, but are not meant to explain one another. Actually, most haikus don’t have anything 
to do with the paining. The reason for this is because if the poem was explaining the painting, 
then it would mean that the quality  of the painting was poor. It would also be considered 
disrespectful. “Haiga was traditionally  produced in a variety of formats, including hanging 
scrolls, hand scrolls, folding screens, and fans. Today, in Japan, it is commonly  produced on 
handmade paper (known as shikishi or tanzaku). "Modern haiga" allows the use of photography, 
as well as digital or graphic images.”
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Screw

Beginnings of the Screw
 About two thousand years ago a Greek 
philosopher by the name of Archimedes 
developed a tool that would help him remove 
water from the hold of a large ship. Never did 
he imagine that the mechanism for his tool 
would still be used for thousands and thousands 
of years. Although some may debate that 
Archytas of Tarentum should be credited for 
the invention of the screw because he came up 
with the screw thread, most attribute the screw 
to Archimedes because he was the first to 
analyze and understand the machinery. The 
screw has been transformed by many people 
and was first used for wine, oil, and clothing 
presses. The Egyptians used it for their 
irrigation systems and the Romans to mine the 
routes for drainage. In fact the Ford Model T 
contained over seven hundred screws. Today, there are not many objects that function correctly 
without screws. The screw has gone a long way through history and still remains a necessity of 
our lives. 

Screw in China 
 Except for the screw used in manufacturing purposes there is little information of China’s 
direct relation with a modern screw and screw thread. Recently a collector named Zhilin Wang 
found an unusual stone imbedded with a screw-threaded metal bar on a field research trip to the 
Mazong Mountain area. What is most  interesting of this discovery is the 6 cm cone-shaped metal 

bar which displays clear screw threads. The screw thread 
width remains consistent from the thick end to the thin end, 
instead of varying due to years it has been unfound. This 
suggests that Chinese also made use of this practical just as 
the Greeks, Romans, and Egyptians. Later in history screws 
begun to be made out metal. Manufacturing them would not 
have been possible without inventions like heat, the kiln, 
and applied physics.

Mural from Pompeii showing a press with two screws set 
in a frame. 

The unusual stone imbedded with a screw-
thread that was found in the Mazong 
Mountain area. 

130



Water Pump/Screw
 One of the Seven Wonders of the World is the Hanging Gardens of Babylon, which are 

considered impressive because they flourished in a desert. 
Archimedes is credited by some with inventing the water screw, 
which was used to irrigate the gardens. The water screw, a long 
cylinder with grooves around the edges, was used to transport 
water. The tool was operated by  a hand crank on one end that 
turned the screw, thereby drawing water up the length of the 
shaft.

Pressing Oil and Wine
 Wine and oil presses that operated with a screw mechanism 
began to spring up  all over the ancient Near East in places such 
as modern day Greece and Israel around the first century CE.

	
 This press would include a large beam with a hole cut out 
of the middle through which a screw was fitted through. 
Attached to the base of the beam was a cut piece of stone that fit 
the circumference of a vat that was lined with porous clay or 
cloth. Ropes and pulleys attached to the beam would raise the 

beam and stone above the vat that would be loaded 
with grapes. Then six to eight workers (usually 
slaves) would be divided on either side of the 
screw. The workers would walk clockwise, turning 
the screw as the stone descended upon the grapes, 
providing added pressure with each turn. A hole or 
spout at the bottom of the vat would allow the juice 
to drain out where a bucket would usually collect 
the final product. A replica of this style Roman 
screw press still exist at a winery in Beaucaire, 
Gard in the Languedoc wine region of France.

Archimedes shows his students how the 
Archimedean screw pump is used to lift 
water.

An ancient press used for wine or olive oil. 
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Bone Drills
Surgeons in ancient Rome often utilized a bone drill that 
operated in a manner not unlike today's corkscrew. These 
tools were used to drill into bone to remove diseased tissue 
or bone shards.

Speculum
Vaginal and anal speculums recovered from 
ancient Roman settlements reveal the use of a 
screw-like mechanism. Speculums are used to 
allow doctors to insert tools into these areas of 
the body in order to fully examine their 
patients. Speculums are still used during 
annual pap smears. Of course, modern 
speculums have evolved greatly since ancient 
times.

An ancient speculum that used the screw mechanism. 

A meal of a medieval banquet where the top table 
has a cloth with clear fold lines of the kind made 
by a screw press.
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The Screw During the Song and Tang Dynasty

 The printing technology in the form of movable type was 
invented by Bi Sheng in the 11th century  during the Song 
Dynasty.  Movable type, alongside woodblock printing, increased 
literacy with the mass production of printed materials. This meant 
that parents could encourage their sons to learn to read and write 
and therefore be able to take the imperial examination and 
become part of the growing learned bureaucracy. Although 
movable type and woodblock printing would remain the 

dominant types of printing 
methods for centuries, the 
European printing press 
(employing the Hellenistic 
screw-press) was eventually 
adopted by East Asian 
countries. 
 
 Printing mass production of paper writing was very 
well established in China. The Song Dynasty was the 
world's first government in history  to issue paper-printed 
money. Toilet paper had been generally used in China since 
the 6th century, paper bags for preserving the flavor of tea 
leaves by  the 7th century, and by the Song Dynasty 
government officials who had done a great service were 

rewarded by the court with 
gifts of paper-printed money wrapped in paper envelopes. 
During the Song Dynasty, independent and government 
sponsored industries were developing to meet the needs of a 
growing population that had reached over 100 million. For 
example, for the printing of paper money alone, the Song court 
established several government-run mints and factories in 
different cities. The size of the workforce employed in these 
paper money factories was quite large, as it  was recorded in 
1175 that the factory at Hangzhou alone employed more than a 
thousand workers a day.

Korea
Metalloid Type
In Korea, someone took note of the Chinese explorations into movable type, and developed 
metalloid type at around the same time. Researchers believe that the Koreans were printing 
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books with movable type as early as the 1200s, with the 
first surviving printed volume with metalloid type being the 
Jikji, which was printed in the year 1377. That's over 70 
years before Johannes Gutenberg succeeded in printing his 
famous Bible in 1455 in Germany. Gutenberg is 
traditionally  credited with inventing this printing method. 
The metalloid type is related to the screw because without 
this technology the printer would not be able to press the 
symbols down as hard to mark the paper. 

Jikji
Jikji is the abbreviated title of a Korean Buddhist 
document, whose title can be translated as "Anthology of 
Great Buddhist Priests' Zen Teachings". Printed during 
the Goryeo Dynasty in 1377, it  is the world's oldest 
existant book printed with movable metal type. The 
greater part of the Jikji is now lost, and today only the 
last volume survives, and is kept at the Manuscrits 
Orientaux division of the National Library of France. 
The Jikji was written by the Buddhist monk Baegun, 
who served as the chief priest  of Anguk and Shingwang 
temples in Haeju, and was published in two volumes in 
Seongbulsan in 1372. Baegun died in Chwiam Temple in 
Yeoju in 1374.
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SPINDLE AND LOOM

 Humans are characterized for developing tools that allow them to solve situations and 
problems. With the passing of time, they  perfect those tools and evolve and modify their way of 
thinking. Dating from prehistoric times, humans have created their own tools based on what their 
needs are and made more technological advances. Spindles and looms have solved some of the 
problems early  human beings faced, problems related to clothing and other events that  derived 
from this technological advance. Tool inventions and technological advances form the past now 
have an influence in our current society, hence occupying a main role with humans from times 
when Christ wasn't even born. It is possible to track the early evolution of such tools and 
technologies throughout the various classical civilizations. Proving these tools’ utility, evolution, 
impact, links to present times, amongst  other factors. These tools can help  us analyze the general 
picture and overall impact on our current society.

 Before rushing into understanding and unraveling the 
fascinating story of spindles and looms during such a creative and 
important time period, it is important to know some aspects and 
background of spindles and looms. Understanding some terms and 
utility  of pieces will facilitate the comprehension of the chapters. One 
of the tools featured in this chapter is the spindle. Spindles are slender 
rounded rods with tapered ends used in hand spinning to twist and 
wind thread from a mass of wool or flax held on a distaff. There are 
two main types of spindles: the suspended spindle, consisting of a 
single stick where threads are wrapped around. The other type is the 
drop spindle, distinguished from the suspended spindle for having a 
spindle whorl located close to one of the extremes of the stick. 
Spindle whorls are thin disks with a hole in the center, the stick is 

inserted in the disk. Looms are tools used 
for weaving yarn or thread to form a 
piece of cloth. Some of the common 
types of looms during the classical 
civilizations’ time period were: the hand 
loom, the ground loom, frame looms, 
rigid heddle looms and back strap  looms. 
These looms are often formed by similar 
pieces; some are more intricate and 
complex, as they have a greater number 
of parts that form them. One of the parts 
contained by every loom is the beam. 
Looms may be made up of several 
beams, these beams are: the warp  beam, 
back beam, the breast beam or front 

Example of present-day 
spindle. 

Image displays a backstrap loom. Pieces that make up 
this tool are labeled.
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beam, and the cloth beam. The beams 
are in charge of holding and stretching 
both ends of the forming cloth. The 
breast beam is responsible for holding 
the newly weaved piece of cloth and 
leading it to the cloth beam or 
wherever the finished cloth will be 
organized and stored. The back beam 
will be responsible for leading the tied 
ends of the thread to the warp beam. 
Several looms will have a reed, this is 
a rectangular part of the loom that has 
several dents throughout its structure. 
The dents will separate each string of 
yarn or thread. The reed can move 
easily through the strings and can also 
tighten and straighten any  new layers 
of yarn or thread as the weaving is done. 
Most looms have a piece that will help  them straighten the forming cloth and separate the 
threads, though these pieces may have a different name. Behind the reed are located a series of 
frames, each frame holds the heddles. The heddles are strong wires, with an eye close to the 
center, that hang from the frames. A system of pulleys is attached to the frames and heddles to 
pull a frame from the others. An individual thread will go through the eye of the heddle to be 
knotted at the back of the loom in the warp beam. Some elaborated looms will have treadles, 
pedals at the bottom of the loom, to pull on the frames. A shuttle with a length of yarn or thread 
will go through the divisions in the threads and weave the cloth.  

Origins/Egypt
 Archeologists and researchers believe spindles and looms were developed by  the year 
6000 B.C. It is believed that spindles and looms had their first appearances in ancient Egypt, 
being used to form the clothing and bandages that have been found in Egyptian mummies. 
Artifacts found in digging sites have shown that 
spindles had been fashioned out of wood and bones 
during the this time period. Early samples of drop 
spindles have been found and affiliated to the ancient 
Egyptian empire. Samples of these early  tools 
implemented by Egyptians can be currently  found in 
the Louvre Museum in Paris. It  is believed that there 
could be a relation between the invention of the 
renownwheel and drop  spindles. The spinning of 
the yarn or thread in the drop spindle might have 
sparked the idea of a revolving wheel, an artifact 
with a wide use and impact in modern society. 

Example of modern loom with labeled pieces.

Remainings of different types of ancient 
Egyptian spindles.
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 Looms are believed to have started in a different way than what we now use. Horizontal 
looms are believed to have been the first type of loom ever created. This was then modified into 
the vertical loom we now use. Looms had a massive impact  in everyday  Egyptian life; thus, they 
provided an easier way to produce clothing garments to protect them from the sun and warm 

temperatures in the region.  Fabric for garments in 
this ancient times was made of plant fibers, mostly 
linen. Looms, along with plant fibers, spindles and 
needles provided Egyptians with a light-weight, 
fresh and protective layer of clothing. Though the 
work of weaving and sewing was mostly women’s 
job, men participated in this industry by trading the 
product. Interestingly enough, there was division 
between a female’s occupations and a male’s 
responsibilities during these ancient times. The 
distinctions between genders and labors were 
issues that prevailed and evolved with the passing 
of time.  

China
 One of the most powerful and revolutionary of the classical civilizations was China. This 
culture never fell behind with a major evolution. Looms and spindles also formed part of this 
culture. These tools were one of the essentials for producing garments, which can after all
be directly connected to trade. 
 
 The textile industry was one of China’s most unique features. Differing with other 
civilizations, the Chinese were able to introduce silk to the world. China was the first 
country  and civilization to raise silkworms and make various products with silk. This industry 
had reached maturity by the times of the Shang Dynasty.  

 Along with the silk farms came the tool with 
which silk would be turned into garments. Tradition 
says that silk loom was invented by Leizu, the 
Yellow Emperor’s wife and a legendary empress, in 
the year 27 B.C. Approximately 6,000-7,000 years 
ago the technology of silk weaving was invented. 
The silk loom counted with the special feature of 
containing pedals or treadles, facilitating the use of 
this tool. Kesi was developed after the silk loom and 
silk weaving techniques were invented. Kesi was a 
type of silk fabric, distinguished for having 

intricate, colored, patterns. An important tool in the development of silk weaving was the silk 

Image portrays two Egyptian women working 
together with a vertical loom.

Chinese woman working with extent  of silk, 
in the times of the Han dynasty.
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reel. This tool joined some of the thin and delicate 
threads of silk and made them strong enough for 
weaving.

 The Silk Road was a very important historical 
happening. It was a “route,” though it followed no 
specific path or road. It was the place where merchants 
traded silk fabric or silk-made products, as well as other 
merchandise. Thus, it was a source of cultural 
diffusion amongst the isolated Chinese region. 
Proving this was not only a tool, but part  of history 
itself.

 
However, silk was not the only  material used to 
produce fabrics. Cotton also played a role in the 
textile industry. Huang Daopo was a textile 
specialist; she had the idea to convert the traditional 
spinning wheel into a three-spindle cotton spinning 
frame. This innovation consisted of a common 
wooden frame in which spindles were positioned. 
The cotton would be spun into these spindles.

India
 The culturally- rich Indian civilization was 
also quick to develop and incorporate these tools. 
To produce their fabrics, Indian textile workers 

used cotton to produce the threads that would be spun into a spindle and later on used in the 
looms. Indian fabrics are acknowledged for their excellent quality and resistance. Examples 
can be found after excavating a piece of land in Mohen-jo-daro, where fabric 
pieces were encountered. Cotton fabrics played an important role in the trading history of the 
civilization, as it reached distant  regions, such as Egypt, Persia, Greece and Rome. In fact, India 
still exports great amounts of its fine fabrics throughout the entire planet.

 An Indian tale narrates the story  of Emperor Aurangzeb, who was infuriated after seeing 
his daughter princess Zeb-un-Nissa wearing what looked like a scant amount of clothing. 
After the king had scolded his daughter, she explained that she was wearing up  to seven dresses
but the excellent quality of her garments made it appear like she was wearing scant clothing.

 The delicate and admirable pieces of clothing were made with the help  of hand looms. 
Several techniques were used in the process of weaving. Cotton was not the only material to 
produce fabric in India; some types of silk and wool were also used, though they were 

Portrait of Leizu, Chinese emperess 
and inventor of the silk loom.

Chinese woman working in silk loom. Addition 
of a pedal to the loom can be appreciated in 
this image, very close to the bottom of image.
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uncommon. Indians developed techniques for dying and printing their fabric pieces. They 
distinguished their clothing by dying the yarn or threads before weaving them; using colors such 
as red, black, yellow, or green. Indian textile workers used 
substances and mixtures to dye the fabrics, thus involving the 
knowledge of chemistry. They used shellac to dye fabric red, 
iron shavings and vinegar for black, turmeric for yellow hues, 
and pomegranate rinds for green fabrics. Pigments obtained 
from flowers, leaves and barks were used in hand-printed 
fabrics; as well as chemicals from clay, dung, and river sands. 
A technique developed where warp  threads were lined, 
measured, and tied to the loom, to be printed afterwards.   

 Indian tradition required women to wear Saris, which 
were long pieces of fabric that were wrapped around women in 
several ways. Saris were commonly  made out of fine cotton, 
and in some rare occasions, of silk. The sari was usually  worn 
around the lower half of the body  until it extended and wrapped 
around the shoulders or even over the head as a veil. Cholis 
were another common type of garment amongst women; they were 
tight fitting blouses worn underneath the saris. Needles had a scarce use in the 
Indian civilization, since clothing items were rarely stitched. Instead of being stitched, the 

garments were strategically  wrapped or tied to secure it on the individual. 
The fashion tendencies of classical Indian culture marked and became 
part of the history of fashion. 
These ancient fashion tendencies would later on develop and 
spread to other parts of the Middle East, where women would later be 
required to dress in a certain way to please other individuals of higher 
authority to them.

Greece and Rome
 In a classical civilization like Greece, spindles and looms also had 
small impact. Spindles were then made of shaft wood, bone or bronze. 
Spindles were commonly drop shaped with a circular shape approaching 
one of the extremes of the fine stalk used as a support. A tool that was 
related to spindles emerged from this civilization.

 The epinetron, an item with purposes that were similar to a 
spindle’s. Epinetrons, were fairly-sized instruments, placed and worked 
over the knees. Females were most commonly  seen working with the 
tool. Women would use their hands to roll the wool across the upper 
surface of this tool and draw out, through the other end, a coil of yarn or 
thread. They called their product “roves” of wool; which were later on 
used in spinning.

Portrait of Emperor Aurangzeb.

Example of Indian sari.
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 Some other tools related to spinning, weaving and spindles were the kalathoi, the spindle-
whorls and the loom weights. The term kalathoi referred to the baskets in which wool was 
placed. Spindle-whorls, which is the name given to the disk located in the lower part of the 
spindle, where the thread will start to build up in. During this period in time they were mainly 
made out of materials such as clay, stone, glass, metals or even bone. Spindle-whorls were 
commonly decorated with carvings. Loom weights were disks attached to a thread with the 
purpose of generating weight, thus providing the tension needed in the threads to weave in a 

loom. In Greece and Rome, loom weights could be engraved with 
faces on either of the spaces remaining.

 Women would use their hands to roll the wool across the upper 
surface of this tool and draw out, through the other end, a coil of yarn 
or thread. They called their product “roves” of wool; which were later 
on used in spinning.
 Another tool with a historical record obtained from this period was 

the loom. Though in Greece, 
other tools similar or related 
to spindles and looms were 

created, common looms also played a role in society. The 
looms used during the time period were the warp-
weighted looms. Females would divide chores and 
positions while working these complex tools, in order to 
facilitate and organize work.

 Both spindles and looms were important tools in 
classical Greece, Rome and the rest  of the civilizations. 
Their main purposes were to aid in the process of creating cloth that would later become clothing 

garments. In this particular time in Greece, some of the 
materials used to make cloth consisted of wool, which was the 
most frequented; linen, the material that would sometimes be 
imported from the Mediterranean; or silk (a scarce and 
luxurious fabric, mainly imported, not grown in Greece). It  was 
until the Hellenistic period that Aristotle lived  in that silk 
finally started being grown in Greece. (Hist. Anim. v. 19.6.) As 
described by the very  renowned philosopher Aristotle, 
production mainly  occurred in the island of Cos. and involved 
women, that used wild silk to create garments. Silk had started 
to grow, it was wild, not cultivated. Greek females were mainly 
the ones operating the textile industry  in Greece. Some 
harvested or shaved sheep, some spun, some wove, some 
confectioned and sold the final product.

Woman weaving in epinetron.

Epinetron

Spindle-whorls

Loom weights
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 The epic poem of the Odyssey written by Homer, portrays the loom as an important part of the 
poem. Following Odysseus‘ return from Ithaca, he is forced to keep a low profile and disguise 
himself as a beggar, due to the fact that  his home with Penelope has been invaded by  suitors. 
Odysseus comes up with a plan to get  rid of the suitors, but the plan requires the help from his 
son Telemachus. Once the plan is explained to Telemachus, he enters the castle and pretend he is 
a beggar asking for some bread. Odysseus is treated poorly by the suitors, and even gets a chair 
thrown at him. Queen Penelope is ashamed by the suitors' behavior and decides to summon the 
beggar and apologize. Odysseus is able to find out  the excuses Penelope has used to extend the 
time she will have to marry the suitors. Penelope confesses to the beggar she has planned a ruse, 

in which the suitors had to let her 
finish weaving the shroud for her 
husband Odysseus with her big 
loom. The loom plays a part in the 
story and makes time for Penelope 
to stop from picking a new 
husband.

Woman working in different tasks of the textile industry.
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Aztecs

 Numerous discoveries and advancements had taken place in the European, Asian, and 
even African continents ever since paleolithic times. Tools and technologies had appeared and 
spread to impact lives in places distant from their origins. With all the evolution in all the diverse 
fields, it was only  a matter of time before humans in one side of the world discovered a new 
piece of land and the people that inhabited this new hemisphere. The North and South American 
continents soon became a valuable part of life and the world. The “New World” proved to be 
both unique and rich in many aspects of life. The people that  inhabited this region often times 
grouped and developed their own surprising cultures. Some cultures were bigger than others, 
thus more acknowledged. Some of these widely  known civilizations included the Aztecs, in the 
North American continent, and the Incas, in the South American continent. The tools they 
developed aided them in maintaining their complex cultural aspects and daily activities. The 
spindle and loom, for instance, adjusted to each civilization’s needs and aided in supplying the 
people with clothing or other woven artifacts.

 By the time Spanish conquerors arrived, 
empires in the region known as Mesoamerica had 
already developed an impressive culture and forms 
of art. One of the distinguishable artistic forms 
included weaving. It is believed that the Aztecs, one 
of the biggest and most formidable empires, 
implemented the use of the back-strap loom for their 
creations. Researchers have tried to track down the 
possible origins of such advanced technologies in 
this newly discovered region and now believe that 
Aztecs could have obtained the knowledge of the 
loom from groups in the Andean region. The 
knowledge of this technology could have traveled 
from the mountains to Mayan grounds, who later 
transmitted their knowledge to other groups in the Mesoamerican 
regions. It is rumored that these events might have taken place around 
the year 1500 B.C. However, the actual polytheistic habitants might have attributed the use of 
this tool to goddess Xochiquetzal. 

 Spindles were also widely important 
in the process of weaving with a back-strap 
loom. They organized and provided the threads 
tied to the loom, as well as the threads that 
intertwined in the pattern of cloth. 

 The materials used in the production 
of these woven patterns had slight variations 

Image of goddess Xochiquetzal.

Aztec woman weaving in backstrap loom.



from the materials used to provide European habitants with clothing. Materials like cotton or 
other fibers like the yuca or ayate fibers could have been amongst the materials used. The land 
where Aztecs had settled might not have been perfectly  suited to raise cotton crops, however, this 
issue did not disappoint Aztecs. Instead, they decided to trade with other groups or even conquer 
other regions and request cotton as a tax. The color of each piece of clothing was also an 
important feature. The region provided wide varieties of cloth dyes, which were used generously 
in each garment. 

 Each social group  had its own form of clothing their bodies. Royalty  and upper class 
members could afford to dress their bodies with intricate weavings or with ornaments that 
involved feathers, special colors like golden, animal furs, etc. The military  had two different types of 
warriors: jaguar and eagle, each dressed differently. Common merchants and even peasants could 
only afford to dress in simple, colorless garments with a cloak on top.

 

Incas
 The Aztec empire was not the only great civilization with the ability of developing new 
forms of art and clothing. There was another widely accomplished civilization that  established in 
the Andean mountain region, the Inca empire. Their culture flourished in the midst of a 
mountainous, cold, and rocky terrain. There were massive obstacles to overcome so that this 
civilization could become one of the greatest empires in the South American continent. This 
society not only  had a different location, but also different ways of using the loom to suit their 
needs.  

Aztec woman working with back-strap loom. Use of spindles is visible in the basket with 
thread varieties next to the woman in the left. The woman in the right is depicted holding a 
slightly bigger version of a spindle.
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 In th is reg ion , the people 
cultivated cotton, which was later used 
to produce thread and woven cloths and 
patterns. It is believed that  cotton had 
been cultivated in this region since 3600 
B.C. However, cotton was not the only 
material that was used to produce 
clothing, wool from lamas and alpacas 
was also processed and used as fabric. 
The fanciest fabric option would come 
from wild vicuñas, a smaller version of 
an alpaca. Similar to the Aztec culture, 
the Incas also used a back-strap loom to 
work in weaving. Spindles were also an 
important tool to produce the woven 
patterns, like the Aztec empire. Plants 
and extracts from other natural items 
provided colorful dyes for the intricate 
patterns that would be woven in a loom.

 The weaving and clothing industry  would also play  a role in a women’s life. It was 
requested from every  landowner in the region to provide the government with a small tax and 
invest a couple of hours working the lands of government and official buildings, or other 
projects. The hours required from every landowner were called mita. Construction and 
agricultural labor were not the only  ways to complete those hours; during this time, women could 
be required to suffice these hours weaving and confectioning garments for officials.  

Tang and Song Dynasties (China)

 The Chinese Empire has experienced a series of prosperous years, but also years of unrest 
and instability. However, during the time of the Tang and Song dynasties the empire 
progressed and saw the evolution of several tools and technologies. Silk was one of the most 
important materials to produce fabric with, thus the invention and wide usage of the silk loom 
during the Tang dynasty.

 It was during the Song dynasty when textiles and weaving had 
great advancements and consideration. The use of jacquard looms to 
weave wool had already been established, but during this dynasty it was 
first used to weave silk. Loom-woven silk acquired the name of kesi. 
Materials were not limited to wool and silk, Chinese kept using cotton to 
produce clothing.

Back-strap loom. Its components are clearly 
displayed. 

Cut silk of Song dynasty.
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 Chinese fabric and garments were unique, the fabrics' colors were not limited and these 
colors were embellished with small characteristic details. Painting on the fabric gained 
popularity and spread throughout China. The delicacy and beauty of cloth was enhanced with 
small and vivid drawings, created with a common paintbrush. 

Japan
 Japanese developed their own cotton and silk fabrics 
to produce clothing and other elements, similar to the 
Chinese. In order to obtain some income, Japanese families 
would produce handicrafts to sell in markets. It is believed 
that tall, upright, looms known as takabata were used. For an 
extension of time, it is reported that the knowledge of these 
looms was reserved by Japanese urban guilds. The knowledge 
of weaving in these looms was kept a secret from other 
villages. Once the secret  spread, back-strap looms, used 
prior to the knowledge of upright looms, were replaced 
throughout the territory. The Japanese had a special name for their back-strap looms, they were 
known as izaribata. 

 Most times, woven patterns created in looms 
resulted in elaborate fabrics that would become 
clothing. Japanese clothing was usually  sorted by the 
purpose it had. Some garments were meant for 
everyday use, others were designated for special events 
or holidays, some for costumes used in theater, and 
even clothing specially  designed to attend work. These 
clothing pieces were at times made of silk, plant fibers, 
or linen. In this notable culture, garments were usually 
designed so they could be wrapped and adjusted to each 
individual. Clothing often times was used as an 
indicator of social status. Japanese culture established 

that the quality of the garment’s fabric would indicate the 
person’s status in that specific region. Robes and 

kimonos were the names given to the most classical outfits of the empire. 
 

Korea
 Although no major developments or discoveries took place in Korea in the 1500’s, there 
were still some ways in which looms and weaving were related. Instead of mastering the art of 
weaving with looms, Koreans developed a method of using grass and other plants growing in 
rice paddies to create hats, floor mats, baskets, as well as other goods. 

Example of ancient Japanese kimono.

Izaribata loom.
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 The use of looms in Korea can be recorded in the 19th century. During this period, this 
culture had used the izaribata loom to aid them in weaving. It is believed that they used materials 
like silk to create their clothing.

Mongols
 There is archaeological and written proof that the Mongol Empire also incorporated 
spindles and looms into their everyday  lives and culture. Although no major  inventions were 
produced, existing knowledge and technologies were incorporated and improved within the 
empire. Spindle weights from these regions have been found and many deductions and 
researches have sprung from this discovery. Based on the existence of these spindle weights, it is 
possible to conclude that Mongols incorporated yarn into their daily  lives. It is believed that 
Mongols could have obtained their yarn from the wool of their own flocks of animals, instead of 
importing all the materials needed to confection garments. 
 
 Chinese society also had an impact on the Mongol empire. The elaborate techniques and 
products, that were originally produced in China reached this empire. Chinese silk was one of the 
products that were greatly renowned. This type of intricate cloth that was originally woven in a 
silk loom reached the Mongol population and became popular among the wealthier people. There 
have been surprising discoveries of  ravishing Mongol garments, which were made out of silk 
and incorporated golden threads in the fabric. The golden threads 
gave the garment the appearance of being created purely out  of 
gold, ignoring the importance of the silk in it.  

 Mongols were significantly involved in the silk road, 
culturally and military wise. Several outstanding rulers became 
famous thanks to their ambitions of conquering this entire 
trading route. One of the most acclaimed military leaders was 
Genghis Khan, who was heavily  involved in the conquer 
of the silk road. 

 Connecting the past to the present, spindles and looms could be responsible for dividing 
society in terms of wealth and power, to providing an alternative to wearing animal skin, 
protecting humans from exposure, contributing to global deterioration,  impacting the women's 
rights movement, being one of the causes of the industrial revolution, and playing a major role in the 
fashion industry and people's lives. Even though they may have been created centuries ago,
spindles and looms not only impacted its early users but led to technologies, styles and events that  
remain important in modern times.

Rare Mongol silk robe with golden thread.



 

 

 Irrigation 

 
  
 

By definition, rain is moisture condensed from the atmosphere that falls visibly in 
separate drops. However, rain is also the most ancient and most commonly known method of 
irrigation. Irrigation is the method through which water is supplied to land or crops to help 
growth. Irrigation has been around ever since the first rains fell on the planet, but what we have 
come to know as the technology that is “irrigation” didn’t start until the time of Mesopotamia 
and the first civilizations. 
 A central part of the development of civilizations was the evolution from hunter-gatherer 
nomadic groups to established settlements and, mainly, agriculture. The area where 
Mesopotamia was established wasn’t part of a constant intake of rain or natural methods to 
irrigate the land, so artificial systems were required. This was the beginning of artificial 
irrigation. 
 
 

Irrigation in the Early Civilizations 
There are many different types of irrigation. Mesopotamia 
used one that was fairly common during the first stages of 
development: perennial irrigation. Perennial irrigation was the 
simple method that consisted of the manipulation of water 
through a system of small, artificial channels which ultimately 
led to the crops. 
 This type of irrigation in Mesopotamia was very 
unpredictable and, overall, very time consuming. It was 
unknown to the citizens of Mesopotamia when and if the 
Tigris and Euphrates were going to flood. Months of hard 
work digging channels and planting crops could be wasted 
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within a few seconds if the rivers overflowed tremendously and wrecked the crops. Nevertheless, 
Mesopotamians managed to survive and even thrive through the Early, Middle, and Late Bronze 
Ages, the Iron Age, Classical and Late Antiquity, until the Arab Muslims’ conquest of the land. 
 Of course, the Mesopotamians might’ve been the first to do it, but they were definitely 
not the only ones to use artificial irrigation. In ancient Egypt the same principle about using the 
flooding of the river, in this case the Nile, remained. However, they were more efficient in their 
method. They understood how the seasons worked and planned their crops ahead, keeping in 
mind the flood season. They dug ditches around the river and built dikes to prevent the floods 
from destroying their crops. 
 
 
 

Irrigation in Greece and Rome 
 
 The coastline of Greece wasn’t very fertile. 
However, being as ingenious as they were, the people 
found a way around it. One way involved crop rotations. 
Crop rotations are when you grow one type of crop in a 
piece of land for a determined amount of time, and then 
after harvest you change the type of crop completely. You 
leave another part for feed and another empty. That way 
the minerals of the ground aren’t all absorbed at the same 
time. 
 
 Another way was that the Greeks dug tunnels to 
channel water from springs to farms. Some of the 
channels they built were very extensive. There is one that was built in Samos. The channel was 
so big, it went through an entire mountain. This tunnel, called the Eupalinos Tunnel of Samos, 
took ten years to build. At one point the workers realized, after the tunnel was almost complete, 
that they had made a 200 meter deviation error inside the mountain and had to remove more rock 
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than they had planned. In total around 7000 cubic meters of rock were removed. Later the tunnel 
was blocked, and it wasn’t until 1856 that the entrance was discovered. However, 90 more years 
passed before the Germans uncovered the entirety of the tunnel. 

 
 Another important part of Greek irrigation involved 
Archimedes. He developed the Archimedes’ Screw, which 
was used to raise water from a stream to the fields, making 
the job of farmers much easier. 
 
 
 
Ancient Rome’s irrigation was mainly built around 

aqueducts. Aqueducts could carry water from the Alps, where snow melted, down to the cities 
and towns. They would help the creation of more farms and vineyards. Aqueducts were a main 
part of irrigation throughout the human era, so another chapter has been dedicated specifically to 
them. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Irrigation and the Middle Ages 

 
 The Byzantine Empire, along with many other places throughout the East and West, 
knew the Roman irrigation systems, however they didn’t use them. Aqueducts and canals were 
perfected and, thanks to irrigation, farming became the primary, and in some places, only source 
of food, but the love for beautiful architecture was lost, and so were aqueducts. Thanks to this, a 
few different types of irrigating methods also became more common, along with the “typical” 
methods. 
 
 
Wells 
 Although they weren’t invented in the Middle Ages, it wasn’t until then that wells 
became very important. They were usually dug with shovels, and people could dig deeper and 
deeper until they found an underwater stream. Then they placed stone around the bottom walls to 
stop the water from causing the walls to cave in. A bucket was then tied to a pole at the top of the 

149



 

 

well. When you needed water, you just lowered the bucket and 
pulled it back up toyou. This water could be used for several things, 
but one of the most common was irrigating the crops. 
 As easy and convenient as going to a nearby well instead of 
a river sounded, it wasn’t. Wells weren’t very common since it 
took a lot of luck to strike an underground river, and the only 
people who had their own private wells were the Kings and lords. 
The rest of the population was forced to walk to the nearest one, 
usually at the edge of town, and repeat this several times to get 
enough buckets for a single bath. 
 A lot of literature was written around folklore and myths 
about wells. The most common and widespread story, one that we 
still know today, is the Wishing Well. The idea was that if you 
spoke your wish out loud at the well, then dropped a coin or paid 

the deity or fairy living in it, it would grant your 
wish. This originated in the fact that, since having 
access to water from a well was so rare for 
common people, they believed wells to be a “gift 
from God” or to be guarded by deities and fairies that 
caused the water to have healing properties. The 
Germans also threw the armor and weapons of their 
defeated enemies down the well as an offering to the 
gods. 
 Wells didn’t always work alone to bring up 
the water. The next adaptation to irrigation also 
helped in the process. 

 
 
 
Noria 
 A noria or hydraulic wheel consists of a giant wheel 
placed in rivers or wells that had several buckets hanging from 
it. As it rotated, the buckets were filled with water and brought 
around for the people to get. They could also feed the water 
directly into an aqueduct that took the water to the city. 
Depending on the way they functioned, there were 
different types of noria. 
 One of them consists of two wheels. The first, the one 
that holds the buckets, hangs down into a well that isn’t too 
deep. The second wheel is connected to the first so that if it 
rotates, the other wheel rotates with it. In olden days, the wheel 
was pushed by oxen or mules and donkeys. The other types 
were either moved by wind or the flow of a river. 
 
 
Irrigation and the feudal system 
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 While there were many adaptations made to the systems, the people that used them 
changed their ways as well. With the start of different types of governments, people became 
more selective about their water. Not only with having wells on their private property, but also 
from the water that flowed through canals. Due to this, a new set of adaptations were 
implemented into the canals. In Spain, they were called partidors, which meant divisors. They 
successfully split the amount of water that flowed through the canal equally so that the same 
amount was delivered to both lands. Sometimes, they also delivered more water to the richer and 
bigger lands. 
 
 

 
 
 
New ways to use the water 
 During the Middle Ages, irrigation was no 
longer used for the sole purpose of watering crops. 
New ways to use the water were adopted, and so the 
typical irrigating “canals and aqueducts” weren’t the 
only methods to irrigate places anymore. New ways to 
use the water included bathing and drinking, and even 
for hydraulic energy, among others. Powering mills 
and early machinery became more comfortable 

through rivers than doing everything by hand. Wells, dams, and wheels were used, all so that the 
people could live a comfortable and irrigated life. However, it also caused some problems. 
 
Drainage 
 The people of the Middle Ages had so much water coming in, it was only a matter of 
time before they had to find a way to get it out. Dating back to Mesopotamia, people were also 
facing the problem of flooding the crops. The rivers were unpredictable, and engineersdesigned the 
first type of drains to deal with flooding. Of course, they weren’t too effective. In the 
Middle Ages, people had to worry about getting the water from crops out, but 
also the water used at home. This was dirtier water, filled with filth 
from baths and excrement from toilets. This time they had to use 
canals to get the water out as fast as possible. At first they used 
canals on the ground, but that idea had to be scrapped since 
watching a river filled with poop flow through town was not only 
gross but immensely unhygienic. Then they moved to the 
underground canals. This canals usually came from buildings such 
as castles. The walls in castles had drainage systems in many rooms 
that all went down to the edge of the castle and underground into 
the canal that led to sea. So irrigation wasn’t the only water-
management type of system anymore, but its opposite, drainage, as 
well. 
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Irrigation in the Americas 

 
 The Americas are known for having had a great variety of agricultural and, in turn, 
irrigating techniques. From planting on water, to farms sitting atop high mountains, the people of 
the continent had to devise ingenious methods to sustain themselves and, not only survive, but 
spread out over the territory. 
 
 
Chinampas 
 
 A Chinampa is basically a 
floating garden. While not used in the 
rest of the world, these systems were 
the most popular form of irrigation and 
farming in the Valley of Mexico. They 
were rectangles, usually 30 meters by 
two and a half meters long (although 
bigger in Tenochtitlán), that allowed 
for crops to be grown on the surface of 
the lake. They were made by creating the rectangle with stakes, fencing it, and then adding mud 
and decaying plants until the Chinampa came above the surface. For the first time in human 
history, a civilization decided to do something different than all the others. Instead of bringing 
the water to the crops, they just placed the crops on the water. This method kept the crops 
irrigated, and as they grew and prospered, they filled up the lake. By the time the 
Spanish came, the Chinampas covered about 90 million square meters. Although a few of them 
are still in use today, most were destroyed after the conquest. 
 
 
Mexico’s Other Methods 
 
 Although the floating gardens were a significant 
breakthrough in the world of farming, the Chinampas weren’t going 
to provide any type of water to the cities. So, Mexico, much like 
many of the European civilizations, adopted channels and 
aqueducts to irrigate its cities, specially Tenochtitlan. 

 One of the most 
famous aqueducts of the 
Americas was the 
Chapultepec Aqueduct. Back during the times of the 
Aztecs, it was known as the Great Aqueduct. It 
supplied water to Tenochtitlan from the springs in 
Chapultepec. It took two tlatoanis and one engineer to 
build. Its job was to help irrigate the city and provide 
potable water. During the beginnings of the conquest, 
Hernan Cortes faced some defeats. However, he 
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stopped the Great Aqueduct from working, successfully cutting the water supply to the city and, 
eventually, aiding him in defeating the Aztecs. A small portion of the aqueduct still remains 
today in Chapultepec. 
 
 
The Incas and Terrace Irrigation 
 
 There was an obvious difference between the 
Incas and the Aztecs, in that the Aztecs lived and were 
supplied by a lake, while the Incas had to deal with the
Andes Mountains in their land. This, of course, called to 
a much different style of irrigation. The style adopted 
by the Incas was the same one used in some parts of 
Asia: terracing. This method consisted of cutting the 
slope of a mountain into a series of “steps” on which 
crops could grow better. If this hadn’t been done, all the crops would’ve been washed away by 

the rain. Of course, terracing also meant you 
needed to keep a certain amount of water on 
the mountain. This was managed through 
channels and aqueducts. A famous system of 
the Andes region were the Puquios. This 
system of aqueducts and wells was one of the 
Nazca culture’s finest apportions to the 
world. The aqueducts helped provide water to 
the crops and more, with the famous spiral 
entrance which was probably used to ensure 
better maintenance of the aqueducts. 
 Overall, these methods were the most 
popular ways the Americas were irrigated. 

 
 

Irrigation in the Song and Tang Dynasties 
 
 One of China’s main economic sources had always come from the flourishing 
businesses of agriculture. Whether it be wheat and barley, or rice in the South, irrigation was not 
only something the people wanted. It was something they needed. And, with necessity come 
improvements. For one, there was the deep water rice, which consisted of rice that was grown in 
flooded conditions. However, there were two main developments apart from that. 
 
The Chain Pump 
 
 One of the civilizations main achievements related to agriculture were the Chain Pumps. 
In China, they are also known as a Dragon-backbone pump. This is because the way the pump 
looks is similar to a spinal chord. It is composed by a long chain to which two large wheels are 
attached. One of the wheels is submerged in the water source (either a well or a spring). Buckets 
are attached to the entirety of the chain, and as the wheel rotates the buckets move into the water 
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source, filling up, and then up to the higher wheel where 
they were deposited in a channel to be taken to the crops. 
Although similar to the Archimedes’ Screw, the chain pump 
was not quite the same. 
 
 
 
Underground Wells 
 As has been mentioned before in the chapter, 
having open channels where people resided and moved 
around constantly tended to be an impediment. It was 
also a problem in the Song and Tang dynasties, so a 
special type of channel, or well, was developed. This 
was very similar to the underground channels people in 
other civilizations acquired. Basically, underground 
wells kept the water stored, pumps were used to pull out 
the water, and the water extracted traveled through a 
channel or aqueduct to the crops so that they could be 
irrigated. They allowed people to travel freely without fear of tripping, and working together 
with pumps ensured a profitable and reliable way of irrigating the crops that were so dear to the 
Chinese during these periods of time. 
 
 
Irrigation in Japan, Korea, and Vietnam 
 
 Although surprisingly similar to China, these three 
other Asian civilizations used a more unique farming method
than the Chinese, This method went by the name of Paddy 
Field. They were similar, however not the same as growing 
deep water rice. In Japan, due to the type of soil, they were so 
important that they even got their own symbol to signify rice 
paddy (田). This symbol not only appeared in agriculture, 
but it was found on exponentially large amounts of pottery 
and represented family names. Paddies took a lot of work to build, and large amounts of 
water to irrigate, but they could be adapted to suit many types of terrain. Examples are cutting 
into slopes of mountains, such as terrace irrigation, and being adjacent to marshes and the like. In 
Korea, paddy fields can be found virtually everywhere that has a piece of arable land. Although 
they didn’t quite upgrade any method of irrigation, the way paddies worked was certainly 
related and important for the Asian civilizations. 
 
 
 
 

Quite obviously, irrigation is one of the most valuable and indispensable tools that was 
ever manufactured or controlled by humans. In one way or another, it is related to every single 
other tool or technology in this book. Whether it be in a direct way, such as with aqueducts or the 
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plow, as well as in indirect ways. After all, these tools and technologies are used by humans, and 
what human can survive without potable water? From the flooding of a river, to creating 
electricity based on hydraulic plants situated on waterfalls, irrigation will remain to be an 
influential and vital part of our existence. 
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The Wheel and Axle 
 

The wheel is an object that we use on our daily lives in many 
different ways. It is a circular object that revolves on an axle and is 
mostly found under a vehicle. An axle is a rod or spindle that is 
connected or passes through a wheel or wheels. The word wheel comes 
from the Old English word “hweol” which means to revolve, move 
around. The wheel and the axle allow the transportation of heavy 
objects from one place to another with facility. Together the wheel and 
the axle allow us the use of the pulley, the gear, the motion converter 
and even the use of a doorknob. 

It still remains a mystery as to who invented the wheel. Recent 
archaeological discoveries found the oldest wheel and its axle in 
Ljubljana, the capital of Slovenia. Radiocarbon dating proves that the 
wheel/axel combination is around 5,100 and 5,350 years old from 
evidence of the first single-axle cart. Archaeologists can deduct that the 
wheel was probably invented around 8,000 B.C by the Sumerians.  
 
 
 Based on clay tablets and drawings, archeologists can deduct that the wheel was 
originally created for manufacturing purposes and not for 
transportation. The invention of the wheel cannot be attributed 
to any culture; it is believed by scholars that different cultures 
developed it independently when they reached a level of 
sophistication or interaction. Since the first wheels were 
probably made out of wood, there is no evidence of them today; 
it is very hard to determine the exact year in which the wheel 
was created and by whom. Still it is believed that the first wheel 
appeared in Mesopotamia. It was used by potters to spin clay 
and pottery vessels which would then be used for storing food 
and water. Only when food could be stored were civilizations 
created and trade developed, which was when archeologists 
believe that the wheel and axle were used to transport goods. 
“Some scholars have speculated that the wheels on carts were 
developed by placing a potter’s wheel on its side. Others say: 
 "First there were sleds, then rollers and finally wheels.”  
 

Mesopotamia 
The first wheel appeared in Mesopotamia according to archeologists and it was used in 

the potter’s wheel to create vessels. Later on, as the need to transport goods such as water, food 
and tools increased, the wheel along with the axle was 
used for chariots and wagons. These primitive chariots and 
wagons consisted of four wheels and two axles. “In 
ancient Mesopotamia, the wheel was used to transport 
water, food and other goods to different civilizations to 
trade. They also used it to carry weapons to war.”  

Prehistoric wheel made of 
stone

 

Ancient Potters Wheel

 



 
Spoked Wheel 

Thanks to the invention of the spoked wheel the construction of lighter vehicles was 
possible. The first spoked wheel discovered was in the Andronovo culture dating to 2000 BC. 
Toy-carts with wheels made of clay can be found with spokes painted in the Harappan 
civilization. The invention of the spoke-wheeled chariot is given for horse-drawn carriages and 
wagons. The purpose of the invention of the spoke was to allow the 
construction of lighter and swifter vehicles. This wheel was faster, 
lighter and required less material, but it required a skilled wheelwright 
to build it. An iron rim around the wheel was introduced in the 1st 
millennium BCE in Celtic chariots. Spoke wheels were more common 
until the 1870’s when they were replaced by the wire wheels and the 

rubber tires. In present day you can still find spoke wheels 
such as in wheelchairs, bicycles, etc. Sport cars used wire 
wheels until 1960s and they still remain popular in 
motorcycles. In order for one to have a strong wheel it has 
to have the correct measurements. All spokes have to have 

the correct length if one wants to prevent threads from 
engaging. The formula needed to calculate correctly the 
measurement of the spoke wheel is shown below.  
 

 
 
 

 
 

Egypt 
The water wheel is originally from Ptolemaic Egypt. Scholars believe it was created  

around the 3rd century. They can support their evidence because of records found on a papyrus 
scroll from the 2nd century BC, regarding the water wheel. The water 
wheel is a machine that converts the flowing of water into forms of 
energy, often a watermill. The wheel is normally mounted in a 
horizontal position which usually directly drove the load. If the wheel 
is found in a vertical shaft it transmits power via a ring gear or the 
axle. The location the water wheel is limited because of its dependence 
on water flowing. 
 
 

China 
“Chinese water wheels almost certainly have a separate origin, as early ones there were 

invariably horizontal water wheels.”  
 

Persian Empire 
The wheel and Axle had a mayor influence in chariot construction during the Persian 

Empire from about 3,500 to 1,000 BC. “The wheel as a load-bearing mechanism is itself 
descended from the inclined plane; it's really just an infinite number of inclined planes with 

Spoke Wheel 

 



matching angles, placed end-to-end to create a circle.” Cyrus the Great was the founder of the 
Achaemenid Empire who according to Xenophon would never refuse presents such as horses and 
weapons. He was in favor of war chariots that had strong wheels that would resist the shock of 
collision and had long axles. 
 
 

Sumerians 
The Sumerians had no camels or horses. They did have sheep, goats and oxen which 

could be used as beasts of burden. Wheeled vehicles were used as carts, and most were pulled by 
oxen, onagers (donkey-like animals) or donkeys. A bas-relief from the Sumerian city of Ur (2500 
B.C.) shows four onagers pulling a cart for a king.  
 
 
 

Rome 
The Wheel of Fortune means the unpredictable nature of fate. This wheel 

belongs to the Roman goddess Fortuna. Fortuna, also known as goddess Tyche by 
the Greeks, was the goddess of luck, fortune and fate. Fortuna played a very 
important role in Rome, and she had various temples in Rome itself. She spins the 
wheel at random and brings riches to some and great misfortune to others.  

 
 “The Wheel of Fortune motif appears 
significantly in the Carmina Burana (or Burana Codex), 
over one thousand poems and songs — often profane in 
content — written by students and clergy in the early 13th century.” 
(Wikipedia 1.) The Wheel was widely used as an allegory in medieval 
literature and art to aid religious instruction. (Wikipedia 5) Medieval 
writers liked to utilize it in tragic aspects. The wheel of fortune has 
endured even until the present day. Fortuna is 
represented in many different ways such as in 

literature. Shakespeare mentions Fortuna in his famous play “Romeo and 
Juliet.” Fortuna follows Romeo and Juliet until their tragic deaths. Fortuna 
is still represented in casinos and TV shows. The roulette game in which 
you may win something is the same concept of Fortuna. The wheel of 
fortune still endures in Dharma. Dharma is also known as “The Wheel of 
Life.” It is the symbol that represents the teaching of the path to 
enlightenment. Similar symbols can be found in Jainism and Astamangala. 
 
 

The Romans were highly influence by the Greeks especially when it comes to the chariot 
because the Romans conquered them around 146 BC. Chariots were used mostly for chariot 
racing, especially in circi. The circi is a large open area where public events such as chariot races 
and horse races were conducted in the ancient Roman Empire. At these events the chariots could 
be drawn by as many as ten horses, dogs, tigers or ostriches. If a chariot was drawn by four 
horses it was called a quadriga, and if it was drawn by three it was known as a triga. 
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Greece 
According to Greek mythology the chariot was invented 
by Erichthonius of Athens to hide his feet which were 
dragon feet. The chariot was never used in war in Greece 
since the mainland was unsuitable for wheeled vehicles 
because of the rocky terrain. Later on, the chariots were 
used in races for the Olympic and Panathenaic Games as 
well as in other public festivals and in ceremonial 
functions. These Greek chariots were drawn by two 
horses which were attached to a central pole. Greek 
chariots made turning difficult since they lacked the attachment for their horses. They were 
uncomfortable for transport since they had no suspension, meaning, it didn’t protect the driver 
from road bumps, and vibrations, etc. The back of the chariot was open, making it easy to mount 
or dismount. There was usually just enough space for the driver and a passenger. The wheels and 
basket of the chariot were usually made out of wood and in some places they were strengthened 
with bronze and iron. “They had from four to eight spokes and tires of bronze or iron.” 
 
 
 
 
 
 

Prayer Wheel 
 The wheel also had an impact in religion. Prayer wheels are cylindrical wheels with 
prayers written on them. Traditionally, the “Om Mani Padme Hum” mantra is written on it. They 
are used by Buddhists all around the Tibetan region. According to 
their beliefs every spin that is made on the spindle, send a prayer 
send to the world. These wheels are used for meditation. Every time 
the prayer wheel is used one will harmonize their environment, their 
mind and will improve mindfulness. “Tibetans use prayer wheels to 
accumulate wisdom and merit (good karma) and to purify 
negativities (bad karma), thus assisting them on their journeys to 
enlightenment.” 
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Spinning wheel 
It is unknown who invented the spinning wheel. The wheel has 

evolved through time. It was first created for manufacturing and later 
modified for transportation. It is believed that the spinning wheel most 
likely originated in India around 500 and 1000 AD.  
 

The Breaking Wheel 
The breaking wheel also known 

as the Catherine wheel was a torture 
device used during the Middle Ages. 
This method of torture was implemented 
in Europe, especially Holland, France, Italy, Germany and 
Sweden and lasted till the early 19th century. It was a public 
execution with the purpose of providing a painful and slow 
death. The criminal would be tied onto cross where his 
extremities would be broken. It had to be done in certain way 
so internal bleeding was not caused. Afterwards, the body was 
placed on a wheel elevated from the ground. Once in the 
wheel the legs should be dislocated so the ankles would touch 

the head and the arms covered the perimeter of the wheel. It might take even hours or days for 
the victim to pass away. In the meantime they suffered a slow and painful death. This wasn’t the 
only way in which the wheel was used for punishment. In some occasions the criminal was just 
tied to wheel and then beaten up or his head was cut at the wheel. The use of the wheel varied 
according to the place and the type of crime committed. 
 
 It is believed that the Catherine Wheel was named after St 
Catherine de Alexandria who was sentenced to be executed on 

this type of device. St 
Catherine did not die on the 
wheel. According to legend 
the wheel broke as soon as 
she touched it and she was 
therefore beheaded. Catherine 
was the daughter of King 
Cestus and Queen Sabinella 
of Alexandria. At the age of 
fourteen she adopted 
Christianity. Catherine stated 
that she would remain virgin 
all her life unless someone who surpassed her beauty, 
wealth, dignity and intelligence showed up, Jesus Christ. It is 
said that she received visions of the Virgin Mary and Jesus 
and that in one of those visions Virgin Mary gave Catherine 
to Jesus in mystical marriage. Catherine attempted to 
convince the Roman Emperor Maxentius that persecuting 
Christians was wrong. The emperor ordered orators and 
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philosophers to dispute against her, but Catherine ended victorious and converted them to 
Christianity. All those who converted to Christianity were executed under Maxentius’ orders. 
Later on, the emperor proposed matrimony to Catherine but she refused saying that her spouse 
was Jesus Christ himself. Catherine was sent to be executed on the wheel under Maxentius’ order 
but when the wheel broke she was decapitated. 
 
 

 
The Early American Wheel 

During the 1500 in the Americas the civilizations that stood out were the Inca and Aztec. 
Although there is no evidence of the wheel being used for manufacturing or transportation 
purposes, it does not mean that there was no knowledge of it. 
 Archeologists discovered small children's toys that were 
placed on small wheels. It is believed that this pre-Hispanic 
civilizations did not develop the wheel due to the fact there was 
no need for it. No animals with enough strength or domesticity 
existed in the New World prior to the Spaniards that would be of 
use for transportation. The Aztec's had no animal that they could 
use to pull a chariot or vehicle. Although in the Andes the Inca 
did have llamas, developing a vehicle of transportation would be 
useless since they lived in the mountains and it would have been 
impossible to utilize the wheel due to the terrain. The use of the 
wheel for transportation was unknown until the Conquest by the 
Spanish crown. When the Spanish came they brought along 
horses. Along with this new technology came many more uses 
for the wheel from the new world. 
 
 Carved in 1479, the Aztec calendar was used in Mesoamerica. The Aztec calendar is not 
necessary considered a wheel although it has the same shape and was made out of stone. 
Solidified lava was what the calendar was carved out of, it weighted around 25 tones, was 3 feet 
thick and 12 feet across. This calendar is also known as the xiuhpohualli, which consisted of a 
365 day cycle. According to historians the Aztec calendar 
is an agricultural calendar since it is based on the sun. In 
addition there was another Aztec calendar known as the 
tonalpohualli. This calendar is considered the sacred 
calendar. Priest would use it as a guide to define the lucky 
days of the year, which was measured in 260 days. 
According to Aztec beliefs every 52 years the calendars 
would align and bring disasters. This was the reason for 
New Fire Festival. In 1885 the calendar was moved to the 
Museo Nacional de Antropologia in Mexico City and is 
currently found in display. 
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The Song Dynasty 

 
During the Song dynasty paddle-wheel ships were created. This was an efficient vehicle 

utilized in wars and later on used by the Chinese as tugboats for towing. In 
1134, paddle wheel vehicles of nine and thirteen wheels were constructed 
under Wu Ge’s order. The paddle wheel ship has a number of wheels 
entering the water perpendicularly which are found at the bottom of the ship. 
This generates energy which propels the boat forward. The paddle-wheel 
along with the gunpowder bombs contributed in the defeat against the 
Jurchen Jin Dynasty in the Battle of Tangdao and the Battle of Caishi. 
Although these vehicles were very advantageous they were unstoppable. 
General Yue Fei was able to ambush a group of rebels by filling the lake 
with weeds and rotting logs. This caused entangling of  their paddle boats 
and their defeat. 
 

 
The Wheelbarrow 

 The wheelbarrow had a major influence in Song Dynasty. It was 
designed with the purpose of distributing the weight of its load. In order 
for the wheelbarrow to operate one has to hold the handles found at the 
sides of the box and push it towards one’s destination. The modern 
wheelbarrow has one or two wheels located at the head of the box. The 
wheelbarrow with two wheels is more stable but the one with one wheel 
is easier to maneuver in small spaces. The Chinese wheelbarrow has one 
wheel located at the center of the box.  

 
The earliest appearance of the wheelbarrow was during the 2nd century at the Han 

Dynasty according to mural painting. There is a disagreement 
since it is found in Chinese historical text of the Sangiuozhi that 
the wheelbarrow surged in 231 AD. The famous creator according 
to the texts is the Prime Minister Zhuge Liang. The wheelbarrow 
was created with the purpose of transporting military supplies in a 
campaign against Cao Wei. Thanks to scholar Gao Cheng one is 
able to see that the wheelbarrow during the Song Dynasty had the 
shafts pointed forward so that it could be pulled as well. 
 
 
 

The Water Wheel 
 

The wheel had a great influence during the Song Dynasty. This was 
the time when there was more cultivated land. Citizens would be able to 
claim barren lands if they put them under cultivation. Not even the Ming and 
Qing Dynasties surpassed the cultivated land during the Song Dynasty. “The 
water wheel was about 30 chi in diameter, with ten bamboo watering tubes 
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fastened at its perimeter. Some farmers even used three stage watering wheels to lift water to a 
height of over 30 chi.” Without the water wheels irrigation would have been more challenging 
and the rate of cultivated land would not have been the same. 
 
 

Tang Dynasty 
During the Han Dynasty a type of air conditioner was developed by Ding 

Huan. This was a rotary fan that consisted of seven wheels, each one 3m in 
diameter that were powered manually. The Cool Hall existed in 747 under 
Emperor Xuanzong reign. In the Cool Hall you could find water-powered fan 
wheels that functioned and a rising jet streaming mountain water. Hydraulic power 
was applied to the fans during the Tang Dynasty. 
 
 
 

Japan and Korea 
In Japan and Korea the Potter’s wheel was widely used. The Japanese probably acquired 

the potter’s wheel from the contacts they had on the Asian mainland. Japan also imported coins, 
bronze mirrors, bracelets and beads which were transported in vehicles which utilize wheels. 
Korean ceramic history began as earlier as 8000 B.C. and developed into a sophisticated art form 
by the 12th and 13th centuries. 
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Conclusion by Paula Aranguren

 If we were to zoom out from the usual perspective and try  to see all of these tools on the 
same canvas, we would realize how all of them are connected. They  all, sooner or later, show 
some resemblance to each other. Each one of these tools represents important pieces of a puzzle 
that would be deficient without them. This puzzle is the ancient world in its proper functioning. 
Most of these machines, inventions, or discoveries were brought  to light in either Mesopotamia, 
China, India, or Egypt, as they were the primeval civilizations and they were basically looking 
for the same, basic requisites to solidify  a civilization: knowledge, culture, territory, and 
nourishment. Each of these tools provides one of these elements, or even more than one. There 
are four main fields in which each of these machines impacted most thoroughly: applied physics 
and chemistry, imparting knowledge; arts, forging culture; conquest, motivating the gain of 
territory; and the working of land, supplying the people with nutriment. 
 Physics and chemistry in their most basic forms have always existed, they just didn’t 
have scienti�c names or labels. They were, back then, certainly not nearly as complex as today. 
They only  covered the basic principles, those that were discovered by observations of 
nature. People began realizing natural, physics-related patterns and interpreting their way  of 
functioning by logic and then through more complex observations, such as the force of gravity, 
or friction or inertia, or through machines they invented whose functioning depended on a 
physics principle. The triangle, the basis of measurement, the lever and fulcrum, the screw, the 
wheel and potter’s wheel, the arrow, irrigation systems and aqueducts are all inventions whose 
functioning were based on physics or mathematics. These tools are all inside the same tangled web,
for their trigger is based on one motif:  the study of matter and energy. Their functioning either depends 
on a physical law or force. For instance, the triangle was invented by the Egyptians, therefore 
the pyramids that shape. They  surely  needed to measure the materials to make sure 
they  fit within the rest of the construction; they also might have used the lever and fulcrum to 
raise heavy objects and place them on the crest of the structure. But, those objects were too 
heavy  to begin with and would need to be transported on men’s shoulders from their places of 
origin to the construction, so they  could have used a cart or sled to make the trip easier. 
However, sooner or later the workers would get tired and need some drink and victuals, thanks to 
the irrigation systems and aqueducts they  had an endless supply of victuals laying close by, and 
as for drink, they  would use a screw like mechanism to take water out of a river or well. 
Pyramids are Egyptian burial places so once the pyramid had been finished, the screw could also 
be used to seal the sarcophagi in which the mummies would be put; and the potter’s wheel would 
build the pots in which all the mummies’ internal organs would be stored. This brief “story” is 
just an example and is not historically accurate, yet, it illustrates how these devices, 
mechanisms, or systems are associated with one another. Of course all the tools are in some way 
related to physics, as every  tool’s functioning is based on matter and energy. However, the 
previously  described are the ones that show relation to physics most thoroughly and genuinely 
helped people to discover and apply this marvelous science. 
 Chemistry occurred in people’s minds when they began mixing basic substances, such as
adding carbon to a mixture of blood and water to make a more dense sort of ancient paint. Later 
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on heat was discovered and applied chemistry was used to keep it and handle it. For example, 
house heating systems like the hypocaust were invented and chemistry was used during their 
invention in order to keep the heat source concentrated in one place and supply the whole 
building with heat. A rather important connection we can see is the one between the discovery of 
heat and the creation of pottery. Pots were made out of clay  in a potters wheel, and afterward put 
into a kiln which would heat the pots in order for them to dry and harden. The functioning of the 
kiln includes various chemical principles, and the hardening of the pot is, in fact, a chemical 
change in matter. Early  people began realizing reactions of matter of this sort and eventually 
knew lots of “tricks” to improve the result, for instance, what to put into clay in order to make the final 
pot harder. They learned to enhance objects and systems by mixing in other “ingredients” into 
their mass. Another exclusively important invention brought about by chemistry  is ink, and 
therefore, writing: history in the making. Before ink, writing consisted of imprints into clay 
tablets, which were, of course, extremely heavy and impractical. However, ink was invented to 
write on papyrus, to make cave art, or even to use as eye make-up; but mostly to give us more 
firm clues of the world’s past. Of course when these writings and paintings were made the idea 
was not to give the people from the future a clue of their existence, they  were just  doing it to 
represent themselves and leave their mark, but as time went by, and philosophers and poets 
were beginning to appear, they actually wanted their names remembered throughout the ages. 
like Marcus Aurelius, Aristotle or Catullus; they  thought writing was a great way  to do it. 
And it  was. Much of what we know today from the past, we learnt from writing, thanks to ink, 
and consequentially to applied chemistry. The tools mentioned so far are the ones that truly 
furnished humanity with knowledge – and knowledge is power (“ipsa scientia potestas est.” -Anon.
 Chemistry was later on used to create paint, which links directly to art. The arts, even though 
often seen as simple decorations, accessories, and elements which are not really essential in life, 
are extremely important for a civilization’s rise. The tools, mentioned previously, related to 
applied physics are about the functioning of objects, machines, or construction of buildings. Art 
is about decorating, enhancing, and beautifying these raw objects and buildings and it  may be, in 
most situations, what the object is actually valuable for. Several tools like the potter’s wheel, the 
stylus, the spindle and loom, and the needle have artistic purposes. They  might also have other 
purposes other than art though. For instance, the potter’s wheel and the stylus could be used to 
create a lovely pot with carved-in figures which would be and adornment in a house. Beautiful, 
but not  useful when it comes to functioning, for the house would run in exactly the way same 
without it. However these tools could also create strong containers in which the army could store 
their food and provisions, or decorate the ship a country’s army was to take to battle, proudly 
identifying the nation, or imprint a significant illustration or story in a tablet letting us know 
about how people moved around thousands of years ago. Art is everywhere; from ancient cave 
paintings to the beautiful Greek sculptures. A great advantage that comes along with art is 
flexibility. A tool intended for art does not only have one purpose, it  can be used for various other 
motives. Textile art is also an important branch and a proof that art is spread all over. The spindle 
and loom and the needle are tools that create fine fabric and manufacture it to give it alluring 
designs. These designs, even if beautiful, might not be essential; essential would be the animal 
skin or cloth one uses to cover himself in order to survive the frigid winter. It wouldn’t matter if 
it’s pretty or not! However, particularly  in the Greek and Roman higher classes, beauty was a 
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matter of great importance. Maybe the high-rollers could survive without their lovely, expensive 
clothes, but the lower-class manufacturers, the ones who made the fabric with the spindle and 
looms and sewed it together with the needle, could not survive without the money they got for 
their creations. The same principle later applied to distinguished artists willing to sell their 
work. These situations illustrate how art is, in a way, indispensable for humanity. On top of 
everything, different civilizations had different styles of art, and this gives each civilization a 
sense of culture, and from culture spawned traditions and ways which individualized each country, 
giving the inhabitants a sense of patriotism and pride for their country. Yes, art is much more 
than just painting and sculpting. Loads more.
The arts are what put a unique, creative seal in each country. They capture one's eye, and 
for those reasons they are, along with many other factors, what people from neighboring countries 
are attracted to and one of the reasons theywant to get involved with certain country. 
This desire to incorporate with the people from other countries easily becomes desire for territory 
and power over their land. Conquest. Triumph. Strength. Expansion. These ideas seemed very 
appealing for humans who were thinking big. Early people managed to develop certain tools that, 
even though it was only small details they  were changing, they  had an astounding impact on 
battles, invasions, and gaining territory. These tools are the stirrup and bridle, used for greater 
agility  while moving; and the sword and the arrow, used for self defense and to eliminate the 
enemy. The stirrup and bridle made horseback riding more safe and controllable. Stirrups were 
foot holders hanging from the horse’s saddle, giving the rider a greater support and keeping him 
from falling over when fighting on horseback. The bridle would give the rider full control of the 
horse’s direction, speed, and movements. Together, these two inventions made the riding man
formidable and assured a victory when combating with someone on foot or even on a horse 
without these ingenious tools, and therefore, it assured an eventual gain of territory. When 
fighting on horseback, the conquerors would need some arms, or tools to perform the fight with. 
The sword was a very  commonly used tool in the battlefield. It  had a long, ideally light, blade 
that would cut or be thrust into the enemy and kill him. At the same time, the archers standing at 
the back would be shooting arrows, extremely light sharp pointed shafts, randomly in the 
direction of the enemy army, so they got distracted and confused by  the arrows, and some 
of them even killed by their penetration. That  was the moment the conquerers would use to attack 
most thoroughly. An army using these four tools would be practically  invincible! Archers shoot. 
Calvary secured through the stirrups and bridle attack, and due to this this army is 
much stronger, move a lot faster, and are generally, exceptionally harder to defeat. On top of all 
this, these indomitable men have swords with them, a powerful blades that would cut through 
anything that gets in their way. How could they possibly be beaten, if not by having the opposing 
army using the same tools? Nothing gained territory better than the conjugal bond of these four 
instruments. 
 Once this territory had been gained, its new rulers had a vast amount of issues to think 
about: stabilizing a strong government, dealing with the population, avoiding chaos, but 
predominantly, making a good use of the land: agriculture. Soil could be truly effective or truly 
useless, depending on how the people worked it and what advantage they  took of it. It was 
extremely hard to seed and collect good harvests from infertile soil, and even in fertile soil, the 
actual plant growing process would be easier, but seeding and collecting over long fields was 
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extremely exhausting and time-consuming. On top of that, the seeds need water, and if rain 
doesn’t come, watering all the crops is an overwhelming, laborious duty. Early  people truly 
contended with these issues for a period of time, but they  finally  found the solution. A series of 
tools were created to facilitate agriculture. The yoke and harness and the plow served when it 
came to working the land and planting the seeds in a much more efficient process. The plow 
was to be pulled over the soil, softening it  in order for the plants to grow easily, but it could be 
heavy, depending on the material, and if the soil was too rough it would be really hard for a man to 
pull. For these reasons, the plow was later strapped to an animal with a harness, and then onto 
two animals being kept together by a yoke. The conjunction of these tools made an amazing 
combination. One man would be leading the animals pulling the plow through the field, and 
another would be behind, seeding the soil. These two machines complement each other. They are 
functional on their own, but ingenious when combined. The planting issues are now solved by 
this technology, but in case of absence of rain, it  would be a tremendous burden to water  
the plants spread through such vast territories. People had neither a source of water so big, so 
close by, nor strength to carry water to distribute over such a broad land. The solution to this 
problem seemed complicated, but sprung out skillfully  through one large system: aqueducts. 
Many agricultural societies constructed aqueducts to irrigate their crops. The actual building 
would be the main channel through which water ran through, and from it, smaller canals would 
emerge, transporting water to different plantations and watering an abundance of crops. These 
watering methods have given greater strength to the group of tools. It’s not only easier to plant 
the seeds, but also, the crops technically  water themselves! These four tools or technologies 
brought about a dynamic change to agriculture and the ancient world in itself. They were the 
most significant because they brought agriculture and the growth of crops. This eliminated lack of 
food from the list of things for a civilization to worry  about. There would always be food, and 
with these tools or technologies, its production would be a lot faster. This would provide spare 
time to think about and create other machines or systems like all the previously mentioned. 
Seeing it from this perspective, all the tools or technologies evolved from these four, because 
those who created them would not have had the intelligence, time, or strength to do so if they 
lacked food. Agriculture-related tools bettered the world on an enormous scale in every way. 
They had, perhaps, the strongest impact back then, but they will continue to have influence us today. 
 There is certainly an immense deal of room for exceptions, for the previous cases 
mentioned have the only purpose of emphasizing the bond between the tools. Perhaps everything
could have occurred differently and civilizations could still have arisen.  But that is unlikely. 
Emphasis is where it should be. These tools and their combinations are the true stuff of history.
Even though some tools were more useful and significant than others, they  all 
changed a very important aspect of the world and affected the way in which we now live. None 
of these tools would have had a nearly as strong impact as it  did if it was alone, if no other 
inventions were there to cooperate and to collaborate with. Each of the tools or technologies was 
created and used to improve specifically one of these areas: knowledge, territory, culture, and 
nourishment; however, all of these ingenious inventions were eventually of help to all the areas. 
One way or another, directly  or indirectly, all the tools helped the general ancient  world; not just 
a particular slice of it. Only the most close relations between the tools working within the same 
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sphere were mentioned above, but if we dig deeper we will be surprised to see that each tool 
merges with every other one of them, for they all eventually worked as one. 

“Manus Manum Lavat”
(One hand washes the other.)

 ―Seneca
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