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Science connects  
Factories from 
ancient clay  
soldiers to  
modern self  
driving cars.

To Manufacture is to make things.
Where things are made is called a  

Manu-Factory or just Factory for short.
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Without Production,
We produce only a few products.

With Science, we build from scarcity  
to a surplus of everyday objects for everyone!

5) Manu-FACTORY
- Clay to Cars



Welcome To Tech Links  
with Factory Production!

i-35) Factory

From a time when most people are 
farmers with just enough to eat to a 
world full of mass produced objects.



We look at the origins  
of objects to better  

understand our lives today. 

i-4 5) Factory

Our word, “tech” comes from the Greek 
word, téchnē which means art and skill.   

Today, our factories, balance human  
creativity and craft with the controlled  

muscles and movements of machines.

Do Science!



This is the true tale about  
Factories that produce  

our tech products. 

i-55) Factory

Technology is to apply Science to  
produce practical, useful objects.



Also, our Tech Connects  
with Factories from ancient  

Clay Soldiers to Modern Cars. 
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TECH
 LINKS
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   Clay
to  Cars 
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We often think of factories and  
mass production as being modern.  

Actually, our true story starts  
over 2 thousand years ago. 

i-75) Factory



In the year, 221 BCE,  
China is a bunch of different  
warring kingdoms.  Each with  

a separate, war-lord king. 
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Qin Shi Huagdi wants to unite 
the country under one  

Emperor.  Him of course.

1-25) Factory



He builds factories to hand  
make lots of weapons like bows 
and arrows, spears and swords. 
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Bronze crossbow triggers  
are mass produced in  

ceramic molds.



His factories make enough  
weapons to equip his 100  

thousand soldiers.   Over the next  
20 years, Emperor Qin (Chin) 
conquers the whole country.   

He names it after himself, China. 
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ONE, Clay Army 
He likes being Emperor  

so much, he want to keep  
the job forever!  He has a  

plan to rule in the afterlife too.  
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He builds more factories to hand  
make lots of clay soldiers and supplies.  

Over half a million people work 30 
years to make Qin`s Tomb and 10  
thousand clay warriors & weapons.
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Think of all the efforts & costs to  
mix the clay, shape into soldiers, oven  
bake the figures and then paint them.   

Some molds are used but most of  
the clay soldiers are made by hand.   
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The Emperor believes the clay  
soldiers are real.  Somehow the  
clay army, animates & will fight  

his wars in the afterlife. 



1-9 5) Factory

After Emperor Qin`s death,  
Chinese factories continue  
to make silks and ceramics.  

As for Emperor Qin, he drinks what  
he thinks is an elixir of eternal life.   

It contains mercury and slowly kills him. 



TWO,  Clay China
China silks and clay ceramics  

are popular but expensive.  They  
are shipped in wooden ships to  

other countries around the world.
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 Next, people in Europe make their  
own copies of the clay ceramics. 

5) Factory

Dutch Delftware



Later, In England, Josiah  
Wedgwood uses science  

to figure out how to make  
his own ceramics at less cost. 

2-35) Factory
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He experiments with what  
materials and production  

processes to use. 
Also, he discovers how to  

control oven heat consistently  
to make quality ceramics.

5) Factory

 A Fire Meter measures temperature  
based on how much the clay shrinks.
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He makes popular ceramic  
dinnerware & tea sets. 

5) Factory



He also makes these fancy  
products called Wedgwood.
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Today, in the West, we still  
call clay ceramics “China”  

after where they first come from. 
2-75) Factory

Ceramics are made in factories. 

bottle kilnbottle kiln



THREE,  Consistent Parts
In 1785, most things like  
guns are still made one  
by one by human hands.

3-1 5) Factory



3-25) Factory

In France, this guy gets an idea. 
Painfully, he has gun parts  

hand made that are all  
the same size.  This is called  

“inter-changeable parts”. 

Honore  Honore  
Le BlancLe Blanc
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He puts on a big show  
for important people.  In  

front of the crowd, he puts  
together, random gun parts. 
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At least one person is  
impressed.  He is the US  
Ambassador to France,  

named Thomas Jefferson. 
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Suddenly, in France, a  
revolution happens.  Society  

unravels into chaos.  Heads roll.

The French lose interest in the
idea of Interchangeable Parts.



FOUR, Create Machines
Mr Jefferson, who later  

becomes President Jefferson, 
takes the idea of Interchangeable 

Parts to the USA. 
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Eli Whitney and team design
 new, water-powered machines  

to help make muskets.  
It takes 10 years to make  
10 thousand muskets with  

some interchangeable parts. 
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In 1808, England is making  
lots of wooden warships  

preparing for war with Napoleon. 
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There is a Problem.   There  
are Not enough pulley blocks  

to control the cloth, wind sails  
that power the Navy ships.

4-4 5) Factory



Engineer Marc Brunel gets the idea 
to create a production line  

to make lots of wooden pulley 
blocks.  He designs machines but 

needs someone make to them.

4-55) Factory

Interestingly, he left France during the 
French revolution and moved to England.
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Henry Maudslay designs the  
machines to produce the pulleys.  It  

takes 6 years to make the 45 machines 
that are powered by steam engines. 

5) Factory



Next, one hundred thousand  
pulley blocks are made per 

year with the new machines.

4-7

Automation impacts people at the  
pulley factory.  Ten people &  

machines replace 110 skilled workers. 

5) Factory



FIVE, Cloth
Next,  based on the success  
of the pulley block factory,  

more machine tools are made. 
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These machine tools make  
other machines to produce parts.

5-25) Factory



Here are examples of machines 
that power cloth factories. 
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Machines prepare the cotton.   
Carding, lines up the fibers. 
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Hand Carding

Machine CardingMachine Carding
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Other machines, spin threads.

5) Factory

Spinning pulls fibers thinner and twists 
them together to make threads.  Can  

we even image a time, when people, with 
much effort made their own clothes?

Hand SpinningHand Spinning

Machine SpinningMachine Spinning



 More powered machines,  
weave lots of cloth.
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Machines like these make products  
better and cheaper. But they cost the  
jobs & change life styles of workers  
who once made cloth in their homes. 



SIX, Clocks+
Machines also make steam  

engines & more machine tools. 

6-1 5) Factory



 Steam engines power  
machines in factories. 

6-25) Factory



The numbers of  
factories explodes. 

There is an Industrial  
Revolution of changes as  

workers move from farms  
in small rural villages to  

factories in crowded cities.

6-3 5) Factory



In the 1820`s this guy makes  
a factory to make hundreds  

of thousands of Clocks. 

6-45) Factory

He lowers the price  
of brass clock from $20 to $2.

Chauncey JeromeChauncey Jerome



In the 1850`s, this guy combines  
his own ideas with the patents of 4  
others to design a sewing machine.

He builds factories and cleverly  
sells the sewing machines on credit.

6-5 5) Factory

The needle pushes the 1st thread down that  
a hook loops around a 2nd thread to make a stitch.

Isaac SingerIsaac Singer



At this time, Steam Engines power 
boats & ships all made in factories. 

6-65) Factory

Mississippi SteamboatMississippi Steamboat

Notice the smokestacks are similar to the train called “Rocket”.Notice the smokestacks are similar to the train called “Rocket”.
Both powered by steam.Both powered by steam.



Later, Factories also build equipment  
to make and distribute electricity. 

6-7 5) Factory

Electric motors power more  
machines and factories. 



SEVEN,  Cars
In 1908, Henry Ford designs  
a simple but effective car.  
After many tries, he calls  
his invention the Model T. 

7-15) Factory



Car pieces are made,  
all the same size called  
Interchangeable Parts. 
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He uses machine tools and a moving  
assembly line to make lots of cars.

7-35) Factory



He pays his workers a fair  
wage.  Workers can afford  
to buy the cars they make. 

7-4 5) Factory



In Ford’s factory, 
30,000 machines help people  

make 15 Million cars in 20 years.  

7-55) Factory



Ford’s efficient production line,  
lowers the price of a car from $850  

in 1909 to under $300 in 1927.
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Soon there are lots of  
factories that make cars  

and all kinds of other objects. 

7-75) Factory
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Today, factories make almost all  
of our everyday objects.  Paper  

and plastic products are examples.

5) Factory
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Factories, shape  
and bake clay ceramics too.

5) Factory
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They cut and sew  
clothes I wear. 

5) Factory



8-4

Much of what I eat and  
drink comes from factories.

5) Factory



8-5

Smartphones are made in  
factories before they can  

do calls, selfies and searches.  

5) Factory
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Today, Industrial Robots,  
programmed by people, do many of  

the difficult processes to make cars.

5) Factory



8-7 5) Factory

Our everyday objects don`t  
grow in nature.  They are made  

by people and machines.  Factories  
that make microprocessor chips  
are amazingly complex.  Human  

designs and automated production  
machines change sand into silicon chips.  

These microprocessors, empower  
our everyday digital devices. 
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Human brain cells connect to  
think.  Chip transistors link to  

enable electronic data flows.  They 
energize our digital devices today  
and the emerging AI of tomorrow.



To Close, 
Wow!  Production Factories  

- From Clay Armies to  
Colorful Cars in 7 steps. 

C-1 5) Factory

TECH
 LINKS

From 

   Clay
to  Cars 

5 - Cloth

1 - Clay

2 - 

6 -6 -ClocksClocks

7 - Cars7 - Cars

3 - 3 - ChangeableChangeable
Parts

4 - 
Create

Machines

ChinaChina



Ancient Clay soldiers in China,  
show us how early factories  
equip huge ancient armies. 

C-25) Factory



Next, Chinese factories make 
lots of ceramics.   They are 
traded around the world. 

C-3 5) Factory



Later, Europeans make  
Ceramics too.  New Science and  
production steps are discovered. 

C-45) Factory



A guy in France comes up  
with interchangeable parts. 

Chaos stops production  
progress in his country. 
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President Jefferson takes  
the ideas of machine tools  
and factories to the USA  

to make same size muskets.

C-65) Factory

www.eliwhitney.orgwww.eliwhitney.org



Then, England invents new  
machine tools.  First to make 

wooden pulleys for ships  
then other factories.

C-7 5) Factory



Next, the powered, controlled 
machines turn tons of  

cotton into cloth.  The textiles  
are sold around the world. 

C-85) Factory

            Arkwright`s Water Frame            Arkwright`s Water Frame



Later, the Ford Factory  
uses machines, same size  

parts and a moving assembly  
line to make millions of cars. 

C-9 5) Factory



Before factories, most people  
are poor.  The rich 1% own the  

land where the other 99% work.
Factories improve economies.   

Sadly, they create pollution and  
use up world resources too.  Also,  

many factory workers, often  
dislike the repetitive jobs. 

C-10C-105) Factory5) Factory
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Today, positively, many people  
around the world are middle class.   
But huge - education, income and  

opportunity - inequalities still exist.
May easy Science with Alford help  
cure the global un-equalness.  We  
need the wisdom as we create our  
tech filled and AI enabled future!
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5 - Factory
-Clay to Cars  VIDEO.

Main Points
1) Clay

2) China
3) Changeable Parts
4) Create Machines

5) Cloth
6) Clocks
7) Cars
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i-1) Welcome To Tech Links  From this ….. to these !
i-2) We look at object origins to better understand our lives today.
i-3) This is the true tale about Factories.
i-4) Also, how Tech Connects from Clay Soldiers to Modern Cars.
i-5) Our story starts Two thousand plus years ago.
1-1) At this time, China is a bunch of different warring kingdoms. Each with a 
separate, warlord king.
1-2) This guy Qin (pronounced “Chin”) Shi Huang wants to unite China under one 
King or Emperor. Him of course.
1-3) He builds factories to hand-make weapons like bows and arrows, spears and swords.
1-4) His factories make enough weapons to equip his 100 thousand soldiers
Emperor Qin (Chin) conquers the whole country. He names the united country 
after himself, — China!
1-5) He likes being top King so much, he wants to keep it forever! He has a plan to 
rule in the afterlife too.
He builds more factories to hand-make 10 thousand clay soldiers and weapons.
It is because of these clay soldiers, that we know about his ancient army.
1-6) As for Emperor Qin, he drinks what he thinks is an elixir of eternal life. It has 
mercury in it. It slowly kills him.
1-7) In China, factories continue to make silks and ceramics. China ships them all over the world.
2-1) Chinese ceramics are expensive because they are shipped around the world.
2-2) Next, People in Europe copy making clay ceramics
2-3) Later, In England, this guy uses science to figure out how to make his own 
ceramics at less cost.
2-4) He experiments what materials to use.
Also, how to control oven heat consistently.
2-5) He makes plates, dinnerware and popular Tea sets.
2-6) He also makes these… that he names after himself.
2-7) Today, In the West, we still call clay ceramics “China” after where they first came from.
3-1) Next, At a time when most things like guns are made one by one by human hands,
3-2) In France, this guy gets an idea.
3-3) Painfully, he has gun parts hand made that are all the same size. This is called 
“interchangeable parts”.
3-4) He puts on a show for crowds as he assembles random gun parts together.
3-5) At least one person is impressed. He is the US Ambassador to France, named Thomas Jefferson.
3-6) Suddenly, In France, the revolution happens. Heads roll!
3-7)The French lose interest in Blanc’s Idea.
4-1) Mr Jefferson, who later becomes President Jefferson, takes the idea of 
changeable parts to the USA.
4-2) It takes years but this guy makes 10 thousand muskets. With help from water 
powered machines, the hand made gun parts are nearly the same size.
4-3) At this time, England is making lots of wooden ships to fight this guy.
4-4) There is a Problem. Not enough pulley blocks to move the cloth sails for the ships.
4-5) This guy get the idea to make a production line to make the wooden pulley blocks.
4-7) This guy makes the machines. Next, one hundred thousand pulleys are made per year.
4-8) Automation impacts people at the pulley factory. Ten people and machines replace 110 skilled workers.

5 - Factory
-Clay to Cars  VIDEO! - Script
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5-1) Next, based on the success of the pulley block factory, more machine tools are made.
5-2) These machine tools make more machines. 5-3) These machines enable cloth factories.
5-4) These Machines prepare the cotton
5-5) These machines, called spinning mules, spin threads
5-6) Other powered machines, weave lots of cloth
5-7) Machines like these make products better and cheaper. But they cost the 
jobs and change life styles of cottage workers.
6-1) Machine Tools also make steam engines.
6-2) Steam engines power machines in factories.
6-3) The numbers of factories explodes.
There is a revolution of changes as workers move from farms in small villages 
to factories in crowded cities.
6-4) This guy makes a factory to make Hundreds of thousands of Clocks.
6-5) This guy builds factories to make sewing machines.
6-6) Steam engines also power trains. Trains and rails are made in factories.
6-7) Later, Factories also build equipment to make and to distribute electricity.
Electric motors power more machines and factories.
7-1) This guy designs a simple but effective car after many tries. He calls it the model T.
7-2) Car parts are made, all the same size.
7-3) He uses machine tools and a moving assembly line to make lots and lots of cars.
7-4) He pays his workers a fair wage. Workers can afford to buy the cars they make.
7-5) In Ford’s factory, 30,000 machines help people make 15 Million cars in 20 years
7-6) Ford’s efficient production line, lowers the price of a car from $850 … To $360 dollars
7-7) Soon there are lots of factories that make cars and all kinds of other objects.
8-1 Today, factories make almost all of our everyday things.
8-2) Factories: shape and bake clay ceramics
8-3) They cut and sew clothes I wear
8-4) Factories process and pack the food I eat
8-5) They put together smartphones for my calls, selfies and searches.
8-6) Factories still assemble autos too.
8-7) Aha! People and machines in Factories make most of the objects around me.
C-1) To Close, Wow! From Clay to Cars in 7 steps.
C-2) Ancient Clay soldiers in China, show us how early factories equipped huge ancient armies.
C-3) Next, Chinese factories make lots of ceramics called China. They are 
traded around the world.
C-4) Later, the English make Ceramics. New science and production steps are discovered.
C-5) Then, this guy demos inter-changeable parts.
But guillotines stop production progress in his country.
C-6) President Jefferson takes the Ideas to the USA to make muskets
C-7) Then, England invents new machine tools. First to make pulleys for ships.
C-8) Next, the powered, controlled machines turn TONS of cotton into cloth. 
These are sold around the world. C-9) Later, the Ford Factory uses machines, 
same size parts and a moving assembly line to make millions of cars.
C-10) With our modern factories, we connect where things come from to better 
understand our tech objects, today.

5 - Factory
-Clay to Cars  VIDEO! - Script


