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"This person whom you see here, with an oval visage, chestnut hair, smooth open forehead, lively eyes, a
hooked but well-proportioned nose, & silvery beard thar rwenty years ago was golden, large moustaches, a small
mouth, teeth not much to speak of, for he has but siz, in bad condition and worse placed...a vivid complexion,
rather fair than dark, somewhat stooped in the shoulders ... this, I say, is the author of '‘Galatea,” "Don Quizote
de la Mancha,’ ... He is commonly called MIGUEL DE CERVANTES SAAVEDRA. He was for
many years a soldier, and for five years and a half in captivity ... He lost his lefi hand by a musker-shot
in the batle of Lepanto (...)."

Novelas Ejemplares, Author's Preface

In reality, there is no actual print or painting of Miguel de Cervantes. The portrait seen above was painted
by Juan de Jaurigui and has been preserved by la Real Academia de la Lengua. Just like other represen-
tations of Cervantes, this painting seems to be based on the description he gives of himself in his novel,
las Novelas Ejemplares.
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Cervantes, Dealing with the Whole Universe

“(...) and as he confines and restricts himself to the narrow limits of the narrative, though he has ability;
capacity, and brains enough to deal with the whole universe, he requests that his labours may not be despised,
and that credit be given him, not alone for what he writes, but for what he has refrained from writing”.

On numerous occasions, Cervantes toys with his
readers by insinuating that he is not the true author
of Don Quijote.

Accordingly, in the introduction in chapter XLIV of
the second book, he claims that the actual author is
an Arabic writer, Cide Hamete. This supposed author
complains that readers are distracted by Don Quijo-
te's adventures, and don't recognize the cultural and
scientific references woven into the text.

The sections that you are going to work with are
based on some of the adventures in Don Quijote.
Prepare to get to know the technology and solve
some of the same problems that they were faced
within Cervantes' time:

The advancements in our understanding of the
Earth and its relationship with the universe led
to the discovery of new routes of exploration

Quijote, 1T, XLIV

and exchanges throughout the whole world.
Think about the difficulties in orienting oneself
and finding a specific route in an open space,
like the ocean or a huge plateau, without having
clear points of reference.

Get to know the measurements and their equi-
valences as well as the errors derived from
their variations according to different cultures,
geographic areas and traditions. This problem
was not resolved until the introduction of the
Metric system in the XIX century, 200 years
later!

Experiment with the mechanisms used in Man-
chego windmills and see how each of them
transfers energy. All of this common knowled-
ge and technology is condensed into one great
simple machine.
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Science in the Stars

"Try the test I told thee of, Sancho,” said Don Quixote, "and don't mind any other, for thou knowest nothing
about colours, lines, parallels, zodiacs, ecliptics, poles, solstices, equinoxes, planets, signs, bearings, the measures
of which the celestial and terrestrial spheres are composed, if thou wert acquainted with all these things, or
any portion of them, thow wouldst see clearly how many parallels we have cut, what signs we have seen, and
what constellations we have lefi behind and are now leaving behind."”

Quijote, IT, XXIX

Cervantes lived during exciting times of exploration, when new territories in America and Asia were
being discovered. Notably, this era was also marked by great conflict, including European Christians
defending themselves from advances by the Turkish Muslims.

His travels and his participation in several battles along the Mediterranean sea played an important
role in shaping his identity. You can see the influence of these experiences reflected in his knowledge
of navigational techniques along with nautical terms and instruments.

This knowledge he possessed is a recurring theme throughout Don Quijote.
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Scientists from Cervantes' Era (1547-1616):

The XVII century was a pivotal time in history in which there were many developments in the fundamental
concepts that people held about the world and the universe.

New techniques were developed and applied as a result of the exploration of new routes across the ocean.
In addition to this, many great debates were held about whether the sun or the earth was the center of the
universe. This made Astronomy one of the fields of science with the most advances during this period.

It also initiated an unstoppable breakaway from Astrology, which was starting to be pushed to the side and

considered superstition and divination.

Cervantes had access to all these new discoveries, not only through his firsthand experiences sailing, but
also as aregular attendee at the Mathematics Academy. He listened to many debates and had the opportunity
to read new scientific texts and interact with those involved.

Pedro de Medina (1493-1567): Mathematician, Geo-
grapher, Cartographer, Astronomist. He was the
author of the famous "Arte de Navegar" which illus-
trated how to navigate the seas during his time pe-
riod. There is a mountain named after him in Antarc-
tica to honor him.

Francisco Hernandez de Toledo (ca. 1514-1587):
Doctor, Ornithologist, Botanist. He specialized in the
study of the birds in New Spain (currently Mexico)
and created descriptions for each specimen using
native Nahuatl words.

Gerogius Agricola (1495-1555): He is considered
the founder of modern mineralogy and developed
principles for metallurgy and mining.

Johannes Kepler (1571-1630): Astronomer and Ma-
thematician. He wrote laws that described the mo-
vement of the planets.

Andre de Urdaneta (ca. 1508-1568): Cosmographer,
Mariner, Friar and he served in the military. He is
most famous for discovering a route in the Pacific
ocean leads from the Philippines to Mexico. It s still

one of the most important navigational routes today.

José de Acosta (1540-1600): Anthropologist and
Naturalist who believed that the Peruvian natives
had their origins in Siberia. He was also one of the
pioneers in discovering the effects of altitude sick-
ness.

Galileo Galilei (1564-1642): Mathematician, Philo-
sopher, Engineer, Physicist and Astronomer. A key
figure deciphering principles of the movement of the
planets in respect to the Sun.

Gerardus Mercator (1512-1594): He created a map
of the world using a new projection. This map, with
his name on it, was meant for navigation and was
used for the first time in 1564.

Nostradamus (1503-1566): Jean Michel de Notre-
Dame. Astrologist and Doctor from France. He is
known for the prophecies that he made predicting
several catastrophes that would lead up to the end
of the world. His work shows the importance of
Astrology in modern day.
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Balestilha

In 1494 the Monarchs from Portugal and Spain distributed new territories in America and Africa using
animaginary line that was situated 370 leagues west of Cabo Verde Island. This created a new challenge
for mariners and navigation because now, there was no way to locate a ship that was positioned in the
middle of the ocean.

The instrument most used to solve this difficult task was the balestilha, also known as a ballastella,
Jacob's staff, Santiago's staff, etc...

The Museum of Science and technology has an excellent example of a balestilha that was made by
Gaualterius Arsenius in 1563.

This instrument is used to measure the distance between the stars and the sun or moon. This information
is sufficient for finding the location in respect to this object. Having this data, along with the latitude
(thanks to the compass), one can find an approximate position on land or on a ship in the middle of the

immense ocean.
This instrument was often times used together with a quadrant and an astrolabe.

A balestilha is also a very useful for calculating height. For example, if you know the distance from a
building, the height can be determined using this instrument.

Locate the yellow point on the floor and measure the distance from it in steps.
Calculate its equivalent in meters.

Calculate the angle of "A" using the balestilha.

Calculate the height up to the roof using the table of tangents provided.
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Is it possible to draw a round object on a flat surface?

*-’-;":m“;'"':?mm T T If we take the surface of the Earth and cut it as if it were the peel of an orange, we will end up with
ER T b e e dmen something similar to the illustration above.
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After placing these segments on a flat surface, we notice right away that there are open spaces.

If we want to represent the continents on a flat surface we have no other option but to extend the image
and therefore the representations that we make must be distorted.

Observe what happens when we put the map of the world on a table.

Do you understand why maps are implicitly incorrect?
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The Challenges Faced with Longitud

To determine the position of an object on the surface of the Earth, you must have at least two essential
pieces of information.

Latitude is the distance from the equator measured in degrees. It can be determined by finding the
height of specific stars, the sun or the moon on the horizon and then using a quadrant, an astrolabe or
balestilha.

Longitude, the distance from one specific location on Earth to another location, is determined by
calculating the difference between the time in one position of reference and the time in the desired
position. Obviously, in this case it is very important to have a reliable clock. This was not made possible
until the XVIII century when John Harrison invented the marine chronometer. Previously, in the XVII
century, they used Jupiter's lunar eclipses as a reference to calculate time. This worked on land, but
with the movement of a ship, it was almost impossible to use this method.

In Cervantes' era, the only way to do this was to make an estimation: calculating the latitude and the
velocity of the ship could help determine its approximate position. This method was extremely imprecise
and often caused disasters in which goods and lives were lost.

Play Battle Ship and try to to locate your opponent's ship only using latitude.
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The Compass

The compass was, and still is, a crucial tool used to orient oneself in the middle of nowhere. Even though
it is a very simple device: if we can figure out which direction North is, we can then correctly determine
the direction which we are moving towards in relation to the North.

The origins of the compass are still unknown: Long ago, in China, they were able to recognize the
properties of magnetized iron and in Europe this knowledge had been used as a tool since the Xll century.

Keeping the needle from being affected by the ship's movements was a problem that was later solved
by using the mechanisms seen here.

Locate El Toboso on the map. Imagine that you find yourself in Alcala de Henares, where the compass
is located.

A: What direction would you have to go towards to get to El Toboso?
B: And to get to Barcelona?
Locate North on the map and rotate the outer dial to figure out which route you should take.

The compass' great advantage for exploring uncharted territories, especially for navigating ships in the
middle of the ocean (where mountains, trees or buildings can't be used as points of reference), is that
you can center on a specific spot and direct yourself towards there, despite it being an unknown location.
Due to the fact that the needle always points north, you can maintain the course in the correct direction,
towards your chosen location.
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The Nocturnal

In Cervantes' time, in order to determine their
direction, sailors used the position of the sun
during the day and the stars at night.

Of course the clouds could obstruct the view of
the stars, which would mean that sailors did not
know their location in the middle of immense,
uncharted waters. Cervantes remembers a si-
tuation like this in a sonnet, comparing the ab-
sence of stars in the night sky to a missing loved
one:

Until the invention of meridians in the XIX century,
you could only determine a ship's direction, in the
middle of the ocean, by using parallels and knowing
the time.

Location with respect to parallels was determined
by using a compass and the position of the sun or
aknown star. Up until the invention of the pocket
watch, figuring out the exact time was very com-
plicated and imprecise due to the movement of
the ship. Imagine the movement of a pendulum
clock on the high seas.

To calculate the time, sailors used the position of
the sun during the day and the position of stars at
night. In the northern hemisphere, they generally

1 know thar I am doomed; death is to me
As certain as that thou, ungrateful fair,
Dead at thy feet shouldst see me lying, ere
My heart repented of its love for thee.

1f buried in oblivion I should be,

Bereft of life, fame, favour, even there

1t would be found that I thy image bear
Deep graven in my breast for all to see.
This like some holy relic do I prize

10 save me from the fate my truth entails,
Truth that to thy hard heart its vigour owes.
Alas for him that under lowering skies,

In peril o'er a trackless ocean sails,

Where neither friendly port nor pole-star shows.”

Quijote I, XXXIV

used Polaris (the North Star) and the stars Merak
and Dubhe, found in the constellation Ursa Major
(the Big Dipper).

Turn the sky and position it to today's date.

Look through circular opening in the noctur-
nal and locate Polaris.

Direct the arrow towards Dubhe and Merak.

Turn the dial to figure out today's date, indi-
cated by the handle.

You will be able to tell the time by looking at
the dial.
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Long Armed Giants

"What giants?" said Sancho Panza.

"Those thou seest there,” answered his master, "with the long arms, and some have them nearly two leagues
long.”

"Look, your worship,” said Sancho; "what we see there are not giants but windmills, and what seem to be
their arms are the sails that turned by the wind make the millstone go."

Quijote, I, VIII

Don Quijote's hallucination, when he confused windmills for giants, is often explained by the recency
of these new machines during Cervantes' lifetime. Contrary to this theory, there is evidence of the
presence of windmills that dates back roughly to the Xl century. From the writer's texts it's easy to see
that these machines were popular and well known, as Sancho shows us.

Throughout many centuries the agricultural industry on the Iberian Peninsula was centered around the
production of flour because it was the fundamental for making a staple in their diet: bread. The quantity
of land dedicated to the cultivation of cereales was abundantly greater than that dedicated to other
crops. In harmony with this land/crop distribution, windmills were constructed in almost all corners of
the peninsula. Many were constructed and some areas had a very high concentration of them like Campo
de Criptana, where there were at least 34 windmills (a statistic higher than many windparks that exist
today).



L Wsiborad e T i oo pals ai
Wegar e irgarants an ) gene-
rac i e riperea enmic hisimos b-
v Lo mzlier;m, sinmmhamps,
con irrcuencia erdn corsdibara
persnEs poc flaoks, (oot
berelencin aErgafiar en ke conhide
ey moidm. ] molinern baxcia w
pAnanCa can wn parcoria de e
imi Fevieki Seml ks e o lemirin

E rirvisciomuin pljcie de oorla omeie
ok prwrrpe el rived de b area
diel rmedin e parmists ek Fon-
oo, urovees fermiraclas indba
Bia Laiwss pars penodio or marssa,
iy il arne o o rim s Lhea e vinm
anervder lis Lherras o ios anl makes,
Exto suiponis queel maoling, 4 era
necrasric podsisfoncinna-dadiz iy
de noche, ¥orpm gom Ncicra |
WS o e

A e do bl rhasie  de ey
e inos of an mirdidos porlla Neerea
e g hidrin 4 Fmoipn da
manlncs acanan gEnerallmeris =
diames a L ares de compartar
B (s Lol v Ty Enii s ks
el o

En 0 e sesa e Ceraanies fore e
treqrece e miscn g fe protges
sl panar B riechnrmachand o
Irfrfmted o o Gl el il i s

fo_ i g e dar e oilahm s
g -t U S ——_
i o ki g prear, A AT
L ke adraminrme s athis o nede
3 errwrmde e g pelrear. e aen
e o ala
Chernkin Mool o o arreeads
ol 7 iv far gulim, § wasgieaaly
.l:n-.*.;.}..-.-_ - .rj#.-,....'.l:: o
e 3 den o el S el
iy oo arer, el
- M1 demyrnar prma i p om0
e Darandape, oy cdasiEd J@
crrmandoks amadie o e e as
Ar ehraideer. o pr b poforks Snods
ol ol A vl i i el
ot sl ¥ L LA e s e L
d Rorrmanv, par b o Dred pd i
WY Fa e moomen i e
[Hrwd pinh pdie wpfdn BB e
awdarivres, casede aff dallir & s
Femid pareaa ey ppofmb o
iy, i g iy e B
o [Eap ] o ala -]
Wi, g n .--qr..m-:l'ﬁ [ fmu'mm
e e e L e ]
L
& g paur mmamor e ki gar don
e i g dysel sk
Srrmaan,

il s, 1, KN

Ay g ba v e e g oo Clarjots
ar=mmi A irameih magrre dalfeamice
W ruch o o bl i o) v o gt

R

The flour industry had a sizable amount of importance and gave way to a wealthy generation in many
regions. The mill owners however, were usually considered untrustworthy. They made their profit from
a percentage of the mills product, agreed upon beforehand and they had the tendency to lie about the
amounts of flour that were ground.

Additionally, the mill owners were the object of envy because of the level of automatism that windmills
provided. After finishing all the tasks needed to start the process, they could leave the windmill working,
and then dedicate their time to other activities such as taking care of animals or cultivating their land.
One must also keep in mind that, if necessary and assuming there was enough wind power, mills could
function day and night.

Despite everything, the majority of mills were powered by water (hydraulic). This type of mill was
generally dedicated to tasks like compacting wool (water or fulling mills) to make clothes that were
thicker and more waterproof.

In another passage Cervantes makes his protagonists shiver with fright as they spend the night listening
to a continuous, terrible banging.

At the foot of the rocks were some rudely constructed houses looking more like ruins than houses, from among
which came, they perceived, the din and clatter of blows, which still continued without intermission. Rocinante
took fright at the noise of the water and of the blows, but quieting him Don Quizote advanced step by step
towards the houses, commending himself with all his heart to his lady, imploring her support in that dread
pass and enterprise, and on the way commending himself to God, too, not to_forget him. Sancho who never
quitted his side, stretched his neck as far as he could and peered berween the legs of Rocinante to see if he could
now discover what it was that caused him such_fear and apprehension. They went it might be a hundred paces
Jarther, when on turning a corner the true cause, beyond the possibility of any mistake, of that dread-sounding
and to them awe-inspiring noise that had kept them all the night in such fear and perplexity, appeared plain
and obvious; and it was (if, reader, thou art not disgusted and disappointed) six fulling hammers which
by their alternate strokes made all the din."

Quijote, I, XX

Even so, this is the way that Don Quijote has immortalized the image of Manchego windmills and wind
parks.



Manchego Mills

The transformation of energy for the purpose of
powering machines was one of the key technolo-
gical developments for humanity. Wind (or water)
is an excellent source of energy, but the greatest
challenge is harnessing their power.

Gears are the most precise and efficient tool used
to transmit the movement from a source of energy
(air, water...) to where needs to be transferred.

Gears have always been fundamental in the ope-
ration of windmills as much as in water powered
mills.

In the case of Manchego mills, the great spur wheel
sends the movement from the sails to the grinding
wheel by rotating the central axis. As the wheel
spins, the big teeth on the gear connect with slots
on the axis making it move and as a result, the sails'
energy is transmitted to the rotating grinding whe-
el.

manchego . ;e

Look at the diagram of the windmill. What are the
names of each part and what is their function?

1. Sails - Covered in cloth, their job is to catch the
wind's energy. They are slightly angled to take full
advantage of the windpower. The are approxima-
tely 7.90 meters long.

2. Windshaft - A wooden bar that is used to trans-
mit the sails' movements to the mechanism inside
the mill.

3.Cap - Where the rotary is located.
4. Rotating grinding stone - stone that spins.
5. Fixed stone - stone does not move.

6. Steering Pole - Along wooden pole that rotates
the cap and positions the sails towards the direc-
tion that the wind is blowing. Itis 16 meters long.

7. Great Spur Wheel - It interlocks with wooden
teeth on the central axis causing it to rotate.
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8.Brake handle - It stop the great spur's movement.

9. Upright Shaft - Transmits power to from the
great spur to the stone nut.

10. Wooden supports- 4 beams, 8 rollers, and 8
semi-curved pieces on top of 4 beams. Together,
they form the base of the cap.

11. Windows - There are 12 small windows that
function with the wind. When open, the miller
knows which direction the wind is blowing and can
then decide which way to turn the cap and sails.

12. Machine base - supports the millstones (grin-
ding stones) and the hopper

13. Vertical joints - 2 beams that support the weig-
ht of the millstones

14. Mill spout - Flour is sent down this chute to
the meal floor where it is bagged.



Gears
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What is a Gear? It's a wheel with teeth (or cogs).

In general, the larger gear is called the wheel
and the smaller gear is the pinion.

The relationship between the diameter and num-
ber of teeth on each gear is key for creating the
correct type of motion when they are working
together. These two factors affect the amount
of energy needed and the velocity that is produ-
ced.

There is evidence that the gears were used in
Greece and Chinain the Il century B.C.

Len Figranaje trimirmter of
i A
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1. Wheels with straight teeth: gears that connect
on the same plane and regulate movement. They
invert the other gears direction.

2. Toothed Bar with Pinion Gear: Wheel connec-
ted to a sliding toothed bar. This converts a ro-
tating motion into a straight one, or vice versa

3. Threaded Gear: A bar with an endless screw
thread connected to a toothed wheel. This chan-
ges the direction of motion and effects the velo-
city and power needed as well.

4. Conical gear: Wheels connected at an angle
in order to change the direction of rotation as
well as the velocity and power.

Gears transfer motion

Use the number of gears that you see fit to make
the last gear spin faster or slower.

How many times did the gear to spin each time
you turned of the handle?
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The relative size of things

"Like red wine, your worship had better say,” replied Sancho; "for I would have you know, if you don't know
it, that the dead giant is a hacked wine-skin, and the blood four-and-rwenty gallons of red wine that it had
in its belly, and the cut-off head..."

Quijote, I XXXVII

Onthe Iberian Peninsula during the XVI and XVII centuries, two hundred years before the metric system
was invented, they used a multitude of diverse coins, units of weight and volume and measurements of
length and area. All of these units varied from one kingdom to the next, even one province to another.
Imagine traveling from Madrid to A Corufia and having to exchange currency in each community you
passed through, or in order to buy fruit, having to know the different measurements that they used in
each place.

To measure distance between towns they used leagues: the distance a person can walk in an hour. But
of course, one needs to consider that if you go by horse you cover more distance...

To measure the amount of wine that could fill a container, they used arrobas, which were equivalent to
16 liters more or less. They also used arrobas to measure a person's weight, but in this case, one unit
was equivalent to about 11 kilos and again, there was variation in these measurements depending on
the province you were in. As you can see, this system was very convenient, especially if you worked in
sales.

Imagine a traveler like Sancho. Try to precisely measure some things the way he would.
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Below you have a selection of the most used units of measurement during Cervantes' time. There was
a notable difference in the measurements in each region, even between relatively close towns and
villages in Spain.

Texts that outlined standardized measurements date back to Alfonso X el Sabio. These measurements
were adopted by masters in places like Toledo, Valladolid and Burgos, but they weren't able to strictly
apply these regulations that moved towards homogenizing weight and measurements until the Catholic
Monarchs era and even still, its effect was minimal. This chaos continued on well into the XIX century.

Measurements for Grains

Cahiz 666 liters
Fanega 55.5 L approx.
Celemin 4.6 L approx.
Un medio 2.3 L approx.
Cuartillo 1.15L approx.
Measurements for Wine
Cantara

or Arobba 16 L approx.
Azumbre

Fanega 2 L approx.
Botella 0.75 L approx.
Cuartillo 0.50 L approx.
Copa 0.12 L approx.
Length

League 5.5 km approx.
Paso 1.3 m approx.
Vara (spanish) 84 cm

Foot
Palm

Take a picture of these measurements with your mobile phone. You will need them later.

28 cm approx.
20cm

12 fanegas
12 celemines
2 cuartillos
2 cuartillos

8 azumbres

4 cuartillos
1% cuartillos
4 copas

20,000 feet
5 feet
3 feet

Weight

Arroba
Pound
Cuarenton
Ounce

Area

Fanega
Celemin
Cuartillo
Estadal
Vara

11.5kg
460g
120¢g

28 g approx.

6,400 m2 approx.

533 m2 approx.
133 m2 approx.
11 m2 approx.
0.7 m2 approx

25 pounds
16 ounces
Y4 pound

12 celemines
4 cuartillos
12 estadales
16 varas

9 feet
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Measuring Length

"There was besides in the inn, as servant, an Asturian lass with a broad face, flat poll, and snub nose, blind
of one eye and not very sound in the other. The elegance of her shape, to be sure, made up for all her defects;
she did not measure seven palms from head to foot, and her shoulders, which overweighted her somewhat,
made her contemplate the ground more than she liked."

Quijote, I XVI

Just like the units used for volume and weight, measurements for length and distance were extremely
imprecise.

Almost all of these units were based on anthropometrics, which is to say that they made reference to
parts of the human body: finger, thumb, coto, palm, foot, elbow, vara, braza. Keep in mind, not all bodies
are the same size. A palm is the measured distance from the tip of the thumb to the tip of the pinky
finger with all fingers splayed. A foot is the distance from the heel to the tip of the big toe. A vara is the
measurement of an extended arm from the center of the body to the end of the hand.

One vara equals 3 feet or 4 palms.

Use your hand to measure the height of your partner in palms. In many cases it will not be exact,
that is to say, he or she will be 5, 6 or 7 palms and a little more. How much is a little more? What
is the measurement for half a palm? It's impossible to know!

Use a ruler to check the accuracy of your measurement.

Compare your foot with the measurement used in Cervantes' era. Does it seem like measuring
distances in feet is accurate?

Walk five steps (feet), putting one foot directly in from of the other. Does your measurement
match with ruler's measurement? Check the accuracy of the measurement. Can you imagine the
errors that would occur if you are measuring further distances?

Measure the height of this space in feet, varas and palms.
Measure the distance between this space and the door, then measure your partner's height.
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Measuring Area

"You must know, then, that the above-named gentleman whenever he was at leisure (which was mostly all
the year round) gave himself wp to reading books of chivalry with such ardour and avidity that he almost
entirely neglected the pursuit of his_field-sports, and even the management of his property; and to such a pitch
did his eagerness and infaruation go that he sold many an acre of tillageland to buy books of chivalry to read.”

Quijote, I, I

Just like the arroba, that could serve for liters of wine as well as kilos of grain, the difficulty with the
fanega (a peck or a bushel) is that they were traditionally used for measurements of grain as well as the
surface area of land.

The concept is based on the idea that land's value is related to the amount of grain that can be grown
there. Due to this fact, the surface area of land is measured by the quantity of grain that can be produced
and not by its actual surface area.

You are a farmer and what you see here is your land. Estimate how many fanegas of grain you can grow
in each squared off area. How many fanegas of wheat do you expect for this harvest? And what if the
area around the river floods?

Use a ruler and your mobile phone to do the calculations.
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Measuring the volume of
grains

Now that Sancho is the mayor of Barateria Island,
the duchess of the island sends his wife a card
to congratulate them on the good work he is
doing. Additionally, she asks that they send her
two dozen acorns (that are known for being big
and delicious) and Sancho's wife responds:

"And as_for the acorns, senor, 1l send her ladyship
a peck and such big ones that one might come to see
them as a show and a wonder.”

Quijote, II, L.

Craftsmen made wooden boxes for measuring.
Each box corresponded to the specific quantity
that needed to be measured. Look at the celemin.
Now imagine it's full of acorns.

A. Do you think each celemin will have the same
number of acorns? Do you think a celeminwould
be more useful to measure acorns or oats?

In those times, some people made their own
celeminto try try and trick their customers. They
made them smaller so that they could fill it with
less than what was paid for. Fill two celemines
with grain.

B. Would you know how to tell which of the ce-
lemines is the fake? Check it out!

A: No, due to their shape and size it is almost impossible to fill
it with the same number of acorns each time. It's easier to mea-
sure oats because they are small and their shape and size are
more or less uniform (which is the same for wheat, rye, etc.).

Cervantes pretends that he bought the story of
Don Quijote in the market, from a man that was
carrying the manuscript written in Arabic. He

asks for the story to be translated in return for...

"I withdrew at once with the Morisco into the cloister
of the cathedral, and begged him to turn all these
pamphlets that related to Don Quixote into the
Castilian tongue, withowut omutting or adding anything
to them, offering him whatever payment he pleased.
He was satisfied with two arrobas of raisins and
rwo bushels of wheat"”

Quijote, I, IX

C. Do 2 fanegas seem like a large or small quantity
to you? How many celemines are in 2 fanegas?
Would the information you have about the oats
help in doing the calculations?

The arroba is a well-known measurement that
has maintained its presence almost up until the
present. Imagine that you buy an arroba of rai-
sins. Now think about what these dried fruits
look like.

D. Do you think they are measured by their weig-
ht or volume? How many cuatrtillos are in a cele-
min? How many liters are equal to a celemin?

C: 2fanegas are 24 celemines and equivalent to 111 liters approx.
This is the case of grains that are a similar size. The calculation
would be the same for wheat or oatmeal.

D: Weight. Just like with acorns, raisins' sizes vary, plus it depends
on the type of grape that they come from and how they were
dried. All these factors make it hard to control the amount. There
are cuartillos in a celemin. % celmin is equal to 2.3 liters.
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wino, con B sigulente capacidad:
Odre 1: 2arrobas

Odre 2 : 25 clinlars

Dadrg 3: 45 cuartilos

Owdre &: 12 azumibres

dCudntos litros de ving conlenisn

fos odres gue confunden & den

Craijote?
Usa &l rompecaberas. pars weriguar
Ewdnitos afumbrad, cungrtifos o copsai
cabien e ura arrehia v 3 cudntos litros
efuivalen

Measuring amounts of
Wine

Some of the most complicated units of measure-
ment during Cervantes lifetime were those used
for liquids. This is because different measure-
ments were used for wine, olive oil, water and
solids.

It wasn't only difficult because the measure-
ments varied, also, in some places they used the
same name, like arroba, for wine and grains!

In this chapter as they are entering the wedding
of Camacho, Sancho lays eyes on the quantity
of delicious delicacies that have been prepared
for the party.

”

ancho counted more than sixty wine-skins of over
six gallons each, and all filled, as it proved afierwards,
with generous wines."

Quijote, IT, XX

In this chapter, the defense of the the daughter
Dofa Rodriguez, Don Quijote is faced with an
enemy, Tosillos. Cervantes describes his oppo-
nents horse:

"The horse was a manifest Frieslander, broad-
backed and flea-bitten, and with half a hundred of
wool hanging to each of his_fetlocks."”

Quijote, II, LVI

It wasn't only difficult because measurements
varied, also, in some places they used the same
name, like arroba, for wine and grains!

In Cervantes' era the measurements for volume
were the arroba or the cdntara, and they could
be divided into azumbares, cuartillos or copas.

A: Asyou read in the introduction, Don Quijote
thought he was being attacked by some wine-
skins (large containers used for wine) that he
confused for giants. Imagine that in the inn there
were four wine-skins, full of wine, with the follo-
wing volume:

wine-skin 1: 2 arrobas

wine-skin 2: 25 cantaras
wine-skin 3: 45 cuartillos
wine-skin 4 12 azumbres

How many liters of wine are in the containers
that confused Don Quijote?

Use the puzzle to figure out how many azumbres,
cuartillos or copas fit into an arroba. Now find
the equivalent in liters.

A: Wine-skin 1: 32 liters, Wine-skin 2: 2.80 liters, Wine-skin 3:
3.90 liters, Wine-skin 4: 4.24 liters
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Ex, puea, o cave -difs o
labradnr-seiar buina, gue un
weeime deete fugar, fan gordo
i pera e arruhas, ..!r.nlﬁa.l'
o COPTEE d OfrD TW DN, e
no pexa prax gue amco, Fue la
condicidn gue halln ds wrrer
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Sk reaur iguales; 1, habidndels
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Quijote, 11, LXV]

Measuring weight

"Well, here it is, worthy sir," said the peasant; "a man of this village who is so fat that he weighs rwenty
stone challenged another, a neighbour of his, who does not weigh more than nine, to run a race. The
agreement was that they were to run a distance of a hundred paces with equal weights; and when the
challenger was asked how the weights were to be equalised he said that the other, as he weighed nine stone,
should put eleven in iron on his back, and that in this way the twenty stone of the thin man would equal
the rwenty stone of the fat one.”

g o bt B 1T e L g

Quijote, I, LXVI

. :Cudntos kilos cad . i igh?
Medidas 0 gowieton s passban cada A: How much did each runner weigh?
iQué distanci imad . . .
de Peso ° %Eumat::ts:g:fn;m?:d: B: What is the approximate distance of a 100 pace race?
{3 :Cudntos kilos son & libras?
JCudntas libras pesas ta?

LT

C: How many kilos are there in 6 pounds? How much do you weigh in pounds?

A:126.5 and 57.5 kilos B: 130 meters C: 2.7 kilos




