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INTRODUCTION

The story of humans is a story of discovery. No matter which planet, which timeline, in whichever
branch of the multiverse you might find people, they’ll be busy improving their lives. This is our great
gift and our curse, depending on which way you look at it. We can never stop and be satisfied with

what we have achieved — we’ll keep sprinting faster, getting stronger, and growing bigger until we fall.

The story of civilization is a story of failures and rebirths. When one world is destroyed, a new one
rises in its place. This is a universal law. Though I have tried many times, I've never managed to save
a civilization from the fall. It is not in my power to salvage the old, but I can help the new grow and
prosper, shorten and facilitate the path from dark ages to renaissance. This is how this book came
to be — the ultimate guide to rebuilding civilization. I hope that it helps, that your civilization

will remain standing, and if not, well, then at least you can add a few beautiful pages to the book.




DISCLAIMER

This book is designed to provide general information only. This information is provided and sold with

the knowledge that the publisher and author do not offer any legal or other professional advice. In the case
of a need for any such expertise, consult with the appropriate professional. This book does not contain all
information available on every subject. This book has not been created to be specific to any individual’s

or organizations’ situation or needs. Every effort has been made to make this book as accurate as possible.
This book should serve only as a general guide and not as the ultimate source of subject information.

This book contains information that might be dated and is intended only to educate and entertain.

The author and publisher shall have no liability or responsibility to any person or entity regarding

any loss or damage incurred, or alleged to have incurred, directly or indirectly, by the information
contained in this book. You hereby agree to be bound by this disclaimer.

THE BOOK
The Ultimate Guide To Rebuilding Civilization
First edition
© 2022 Cosmodrome Games LLC
1201 West Peachtree Street, NW Suite 2300

Atlanta, GA 30309 USA
civilizationbook.com
All rights reserved

ISBN 978-0-578-37745-2

8 """50042 " 49608 ™" 4




A B T R (O ) N I N L S e e s et e et e se s s iceessnrteeesotteseess el

Making Fire | How to Find Water | Edible & Inedible Plants | Rope | Simple Tools
Simple Housing | Soap

Healing Herbs | Steam Bath | Breaks, Burns & Wounds | Penicillin | Surgery Tools | Anatomy & Blood
Dentistry | Childbirth | Epidemic | X-Ray

Plow & Tools | Scarecrow & Mole Traps | Wine | Tea

Exotic Fruits | Fungi
Coffee | Chocolate & Cacao | Rice & Hydroponics

Staple Crops | Crop Rotation

Traps | Fishing | Leathercraft | Livestock | Silk Insects for Food

Beckeeping

Opyster Farming | Biofuel

Bread | Salt & Preservation
Curd & Cheese | Beer

Drying & Smoking

Spices

Sugar

Metals & Ores | Mining | Glass | Rubber | Rectified Spirits | Cotton & Yarn | Paints & Brushes
Gunpowder | Oil Refining

Muiltitool | Measuring Tools | Wheel | Potter’s Wheel Glue & Duct Tape
Welding | Mills, Drills & Lathes

Forging

Bricks & Cement | Roads | Arches & Bridges | Roofing & Tiles
Water Supply & Sewage | Reinforced Concrete

Gear ¢& Rolling Mill | Bicycles | Timepieces | Cranes | Loom & Sewing Machine
Flywheel | Perpetual Motion

Lens & Refraction | Eyeglasses | Mirror | Microscope
Photography | Animation

Battery | Generators | Wires & Transformers | Incandescent Bulbs

Electronics & Soldering | Power Plants

TABLE OF CONTENTS

Compass & Navigation | Sails Nautical Knots
Paddle Wheel Boat | Submarine

Boats & Buoyancy

Meteorology

Aeronautics | Airplane

Dirigible | Parachute

Gyroplane

Windmill | Printing Press | Hydraulic Press | Metal Casting | Steam Engine

Combustion Engine | Railroad | Waste Management

Martial Arts | Melee Weapons | Armor ¢ Chain Mail | Bow & Crossbow | Siege Engines

Firearms | Tanks | Coilgun

Alarm Clock | Toothbrush & Toothpaste | Refrigerator Clothing Care
Jeans & Zipper | Perfume | Lock & Key | Pen & Pencil | Paper | Condoms

Kitchen Appliances

Pigeon Mail | Radio | Telegraph

Telephone
Ciphers | Typewriter

Painting | Modern Art Theater
Tattoo | Tkebana | Tricks

Poetry

Origami

Music | Jaw Harp | Drums | Berimbau Sitar

Saxophone

Organ

Music Box | Phonograph | Rave

Breathing | Meditation

Self-Improvement

Yoga
Qigong | Dreams | Psychotherapy

Dice | Mancala, Tigers & Goats | Chess | Go
The Game of Life | Bulquack | Sex Toys

Playing Cards

10)) 24 ] (€72 B 255N S st om0t Do 000000 A 0000000000 A000000000gie X b
Sushi | Ramen Noodles | Fast Food | Soft Drinks | Alcohol

Cocktails | Desserts | Molecular Gastronomy

Rite of Passage | Channeling Aggression Cities | Festivals

Storytelling




FIRST

THINGS




FIRST THINGS FIRST THINGS MAKING FIRE

BONFIRE
Rationing your resources wisely is a good habit to develop from the very start. A great way to save fuel is to make a log candle. Split a pine log (preferably
You can, of course, just pile wood onto your fire and it will burn brightly. pre-dried) into 4 pieces with an ax or a saw almost to the base of the log.
But not for long. It’s better to pile the ends of the logs on top of each other Lay wood chips in the grooves split by the axe and ignite. The fire and heat
defining moment in history was when we tamed the first flame, And so mankind has learned to harness fire’s transformative powers. so that they form an asterix and, as they burn, push the unburnt material will last for many hours. The wood burns and leaves behind charcoal, which
and fire is behind much of what we do in a civilization. Suddenly, This arouses an insatiable desire to subjugate nature’s most powerful forces. to the center. This fire will burn brighter and longer. also carries large amounts of energy and contains a ton of carbon.
the darkness of night becomes manageable. Tribes gather near, food =~ When put in the hands of the people, this balance between creative and
can be prepared and items and materials that were previously inaccessible destructive forces will determine the potential splendor and lifespan % %-;_':&
are now within reach. of the new world. A & ;:%“;‘.
Ny 3

BOW METHOD
All you need to make fire is a bow.
Don’t have one on hand? Make

a substitute with a flexible rod and

alength of string. Sharpen the end
of a hardwood stick and stand it
upright in a hole carved into a plank
of wood. Wrap the bowstring around
the stick and move the bow back and
forth — the stick will begin to rotate.
The more intense the movement,

the faster the stick rotates. This heats
the wooden plank, which will soon
begin to smolder. The easiest types
of wood to ignite are walnut, cedar,
willow, aspen and pine.

TINDER

Place tinder at the contact point between

the wooden plank and the stick to increase friction
and produce flames. Dry moss or tree bark chips
are not the only option. Cattails, palm tree husks,
flax fibers and cotton bolls will quickly ignite.
Gently blowing on the fire will also provide

a continuous supply of oxygen, and once

TORCH

the tinder catches fire, you have a few seconds Wrap dry bark, moss and wood chips tightly around

to feed it with wood chips and underbrush. alarge branch using a strip of cloth, then saturate

Look for pine, which will supply you with dry with resin, which can be obtained from the outer

branches even in the rain. If there are only palm bark of coniferous trees. If there is no cloth, use

trees around, you’'ll have to climb — the bark husk rope (page 18). You'll be guaranteed several hours

of bright light.

at the base of the crown remains dry.
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ater is one of the most critical natural
resources to secure for yourself.
Without water, you can only survive

a maximum of about seven days. Dehydration
clouds your common sense, quickly depriving you
of the will to live — a compelling reason to start climate and landscape.

your search for water as soon as possible.

R

FILTRATION & DECONTAMINATION

Finding water doesn't mean that your problems are over. Not every source

is potable (suitable for consumption). If you succumb to your thirst and gulp
down the first water you come across, you may end up dying even faster than
you would from dehydration. Almost all sources found in nature will need

to be filtered and decontaminated, especially if they're stagnant or murky.

The main danger with natural water sources is biological threats, from bacteria
and their spores to parasitic larvae. Larger parasites can be filtered out

by draining the water through sand, wood charcoal or fine gravel.

{ 14 ]
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The most obvious solution is to collect rainwater
or dew. But unless you have a shaman on your side
willing to perform a rain dance every morning,
you'll eventually have to find a more sustainable
source. Your next move will depend on the local

FIRST THINGS FIRST THINGS HOW TO FIND WATER

Y

Clay
Sand

. Surface water
Groundwater
Interstratal unconfined aquifer
. Interstratal confined aquifer

AN

WHERE TO LOOK FOR WATER

The easiest place to find water is where the soil is loose. Closest to the surface

is groundwater, which you can sometimes see gathering in the deepest parts

of a valley, at the bottom of a steep incline or in places covered in verdant plant

life. If you're in the mountains, seek out sources in fissures at the base of cliffs

|—-J_l—

and near areas of lush vegetation. Try digging under dry river beds; there may

be water under the layer of gravel. In the desert, midges and mosquitoes tend

to swarm around groundwater. To stave off thirst until your search is successful,

drink the juices of trees or plants. Just make sure you know which ones are

poisonous (page 16).

NATURE’S HINTS

Take note of large colonies of insects (especially bees and ants), locations with

thick, juicy plant life, the flight path of birds and localized fog — these are all

signs that water is nearby. If you're near a cliff face or rock wall, look for cracks

near a large accumulation of bird droppings. This could mean a hidden source

that's easily reachable with a straw.

DEEP GROUNDWATER
If you can't manage to find a natural water source, your best option is drilling
awell. The hole should be sufficiently deep (around 10-1S meters), and with
some luck, you'll be provided with clean drinking water for some time

If fate finds you in the tropics and you have a steady supply of bananas, use
the slightly porous peel in place of a charcoal filter. Even if you don't have

a water-tight container that can be placed over a fire, you can still boil water to come. When finding a suitable location, look for alder, birch, spruce
using the materials around you. Construct a container out of birch bark and pine trees. If there are no trees around but a lot of sedges, this is
and fill it with heated rocks or, even better, river pebbles. You can also try more also a good sign. A large clay pot will help determine the exact
complex water purification systems, such as the distiller (page 118), but you'll location of your well. Dry it in the sun and set it upside down.
have to advance your society a few steps forward first. If after a while the bottom of the pot begins to "sweat," this is a good spot

to start digging.

E‘
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FIRST THINGS FIRST THINGS EDIBLE & INEDIBLE PLANTS
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= —— THE §-15 RULE
hile hunger may stimulate creativity, Although cooking helps release nutrients, many But to make sure your first bite won't be your last, 1. Rub a small amount of the plant between your fingers
!i / \ ) it takes strength to bring your plans plants can be eaten raw, so there's no need to waste  you'll need to be able to identify edible and wait 15 minutes. If this causes no adverse reaction, then:
to fruition. The answer: plants. energy cooking. and poisonous plants. 2. Rub the plant on the inside of your elbow. If this causes no reaction, then:

SAFE PLANTS

In forest, river or swampy environments with a cool climate,

you can eat the bast — a thin layer underneath the bark — of many
trees. It is better to look for berries in peat bogs. Blue ones

are more likely to be edible than red, yellow or white ones.

But don't confuse blueberries with Raven's Eye (Paris quadrifolia),
which causes paralysis of the heart muscles.

Sweet herbs are safe. Plant tubers are nutritious, as they contain
starch. Cereals are a good source of protein and are better when
crushed and mixed with water. You can eat pollen and chew

the needles of conifers.

In arid regions, the best place to look for edible plants

is near water. The flesh of sugarcane stalks will satiate your
hunger. And cacti will save you from extreme thirst if you
wring out the liquid from the pulp.

Water can also be found within the fruits and petals
of the prickly pear and saxaul bark. Just make

an incision in the lower branch of the date palm
and liquid will begin to flow out of it. Experiment
in the same way with other deciduous trees.

3. Hold a piece of the plant between your lips. If there is no irritation,
burning or numbness, then:

. Chew on a small part of the plant (do not swallow). Wait 15 minutes.
If there is no burning sensation or bitter taste, then:

. Swallow this small piece. Wait 15 minutes. If you experience no nausea,
dizziness or other symptoms of poisoning, you can eat a small quantity
of the plant. If your condition hasn’t worsened the next day, the plant
is safe to use in food.

DANGEROUS PLANTS

Umbrella plants, which thrive in damp and overgrown areas, are often inedible.

Do not touch the umbrella fronds with your bare hands — this is the most
poisonous part.

Even plants that are predominantly edible may pack a poisonous punch.
Apple seeds, leaves and pits of the cherry, peach, plum, almond and apricot
trees contain cyanogenic glycosides, while green potato tubers and leaves
contain the alkaloid solanine.

But beware of burning poisonous plants in an attempt to destroy them,

as inhaling the smoke can be just as poisonous. If you do end up poisoning
yourself, flush out your stomach by drinking at least 2 liters of water and
inducing vomiting.




FIRST THINGS FIRST THINGS ROPE

PROCESSING WILLOW BARK

Willow bark is a good material to produce extra strong rope.
a good substitute for rope itself. The ability to braid a rope greatly fish nets and wild game traps. You can build a dwelling without tools, drag
increases your survival prospects.

The elemental forces of fire and water will help you along the way.

R ope can often make a good substitute in a pinch, but it’s hard to find If you are weaponless, rope makes it possible to obtain food through weaving
heavy loads without wheels and even staunch bleeding without medication. Heat the wood, bark side down, over the fire until you hear a faint
hissing sound. At this point, the bark will separate easily from the

wood. The only part you need is the stringy, leather-like inner layer.

Boil it in a mixture of wood ash and water until it turns red. Hang

MATERIALS the bark out to dry. Split the strips down into finer strings of fiber.

Rope can be made of wool, animal sinew, hair, silk or whatever you can find

underfoot. Plants are the best rope-making materials. Nettle, hemp, jute, flax
and willow will do just fine. But don’t gather them in an open area — dry plant
fiber is less elastic. Remove the leaves from the stems. Mash them until you

are left with long, strong fibers. By the way, a rolling mill makes the process
much easier.

BRAIDING

Now to show you the ropes of rope
braiding: The secret to strong rope
is twisting the fibers.

. First, take a bundle of fibers and fold it into a loop. Don’t fold
exactly in the middle or you'll run out of material on both ends
at the same time, and you’ll have to add new fibers to both
sides. This will create a weak spot at the connection, which

is where your rope will start to fray. Press the fibers against

any flat surface with your palm and slide your hand forward

to twist the fibers together.

2. Repeat the process and twist several
bundles into a rope.

3. Then twist several smaller ropes together
to create an even thicker rope.
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KNOTS —— , :
Believe it or not, tying a knot = i & z
will actually loosen the rope. Here's why: ~
In a knot, the fibers on the outer and inner -~
curve of the rope are under different
amounts of tension and the fibers oz

A

f
deform unevenly. The strongest knots ’f_,/:,}/.-
are those with alternating left
and right bends. [

: T2
—— If you're having problems untying a tight knot, roll it on a flat surface

with your palm. You can also wet the rope to make the fibers more flexible.
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omeday, you will construct massive skyscrapers and drill deep into
S the bowels of the earth. But first you need to master the basics.

Make simple tools first to act as a foundation for more complicated
instruments. You already have everything you need to get started: sticks,

stones, ropes, bones and animal sinew.

PROCESSING STONE

Stones that you find in nature rarely come pre-sharpened, so you'll have
to create cutting utensils yourself by splitting a large rock into thin shards.
Flint works best and will produce a glassy shard with a razor-sharp edge.
Larger shards become knives while others may serve as cutters, scrapers,

pokers or arrowheads.

T@QJLS»R
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FIRST THINGS

SPEAR

Hunting spears require hardwood shafts such as oak, ash or walnut. To make

the wood even harder, smoke it over a fire. As the water inside evaporates,
the structure of the wood becomes denser. Fishing spears for shallow waters
are best made from bamboo. But skewering a fish on a single point is a skill
few can master. Increase your chances of catching dinner by adding two more
prongs to create a trident tip.

KNIFE

Flint makes for a sharp and durable knife, while obsidian, or volcanic glass,

is more suitable for scalpels. However, instruments made from these materials
are quite fragile. That’s why you shouldn’t be using them to hack away

at an animal carcass. Set them aside for tasks that require a finer, more
meticulous touch.

FIRST THINGS SIMPLE TOOLS

AXE

To fell and turn trees, you need a tool with a working surface made from heavy,
sharp stone and a transverse handle. Find a straight, thick, broad branch. Wrap
rope (page 18) around the branch 15-20 cm from one end and split this section
down the middle until you reach the rope. Insert a stone between the split halves
and cross the rope around it many times to secure it, connecting the two ends

of the branch and fixing the stone inside as tightly as possible.

DRILL AND SAW
One of the hardest tasks to accomplish is drilling a neat hole. You need a solid
tool. But where can you find a sturdy material if you haven’t yet discovered iron?
Pour quartz sand into your drill hole. The coarse grains will cover your drilling
instrument (a sharp piece of stone honed to a point), creating an abrasive
coating. This will help you drill a hole in a hollow bone to produce
aneedle or hook. When the only thing separating the rich from

the poor is a few animal pelts and a warm meal on the table,

gemstones lose some of their value. But this

doesn’t mean they’re completely useless.

Diamonds are the hardest material \
in nature and so can be used for very \\
durable cutting and sawing tools.

\
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from the ground up with their own two hands while understanding all

]E\ ew people are ever in a position where they must build their house

the technological intricacies necessary for the job. Start with something
simple and master basic construction principles.

(5)
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HUT

Use the terrain to your advantage. A hillside can easily become the back wall
of your hut. Dig out the center of a log and line it with stones for stability (1).
This will become the main support structure of your roof. Now you need

a cross beam. Attach one end to the central support post and rest the other
end against the slope of the hill. Now you have a T-frame. Lay branches across
the frame to form a sloping roof (2), which simultaneously acts as a ceiling
and two walls of your domicile. The entire frame must be secured with ropes
(page 18) or wire. From above, the roof can be covered with spruce branches,
palm leaves, reeds or just straw mixed with clay (page 136). For your fireplace,
dig out the main body of the hearth (3), and then dig out a wind box (4)

to one side for stoking the fire. If you place your hearth within your dwelling,
make sure that the main body is inlaid in the wall or placed outside of the
walls of the home altogether. The difference in air temperatures inside and
outside the hut will create a draft, forcing exhaust fumes outside through

the chimney (S).

FIRST THINGS

Later, you can move on to more complex structures that will help elevate your
civilization to the next level of development. In the beginning, at least, your
environment will dictate the best design and building materials for the job.

LOCATION AND ORIENTATION

Pay attention to the way the sun moves across the sky. Orienting
your house south to north will save energy on heating and cooling.
In the Northern Hemisphere, the southern side will heat up
quickly; in the Southern Hemisphere, it will be the northern side.
The movement of the sun through the seasons is also an important
factor to consider. An overhang attached to the roof will save your
life during hot summer days without blocking sunlight during

the winter. The best place to put your front door is on the side

. best sheltered from the wind.

NN
N\

JV%

If the draft is not strong enough, these combustion byproducts will
accumulate in your home, which is dangerous as wood smoke contains
poisonous substances. Insulate your fireplace with raw brick (page 148).
This material retains and slowly releases heat over a long period of time.
Incidentally, if you're low on firewood, you can use dried animal dung
instead — it burns well and gives off a lot of heat.

{ 22 ]
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SIMPLE HOUSING

TIPI

Make the poles for the frame from branches
left out in the sun and wind to thoroughly dry.
Damp poles will cause the material covering them
to sag, leading to folds that allow water to leak

in when it rains. Use treated animal hides (page 78)
for your covering. You can even sew all your hides
together into a single canvas using animal sinew.
Soak them in an alkaline solution (page 24),

and then stretch to obtain the desired thickness.

If you've already used or gotten rid of the animal i
sinew, poke holes along the connecting edge

of the animal hide and join the two pieces together
by sticking a strong twig through holes in both
pieces of fabric (1). Create pockets (2) in the top
of your hide canvas to hold the poles (3) in place. N
Bind them together at the top with leather straps /

or steamed spruce roots. Tie a heavy anchor /o e

74
\ &

belt (4) around the connection point to firmly
secure the structure. Attach it to a peg driven
straight down into the ground. The anchor

will hold the tent in place during strong winds.
Punch holes along the bottom of the hide and
drive pegs (S) through them and into the ground
to secure your hide canvas. Make sure to leave

a small gap (6) for air circulation. O

The upper part of the structure should contain
° / a smoke hole. This consists of two flaps (7) that act
as smoke vents. Open and close them using either
straps or poles (8). When it rains, cover the hole

with an “umbrella” — an additional piece

9 of leather (9).

IGLOO

The secret of constructing an igloo dome is that the snow blocks are laid in

a spiral. To do this, the bottom layer of blocks must be shaved down at an angle
to create the tilt that makes the dome shape possible. Don’t forget to leave a gap
between the blocks at the very top of the dome for ventilation. The inner walls
will melt slightly due to the heat emitted by your body, but the cool ambient
temperature outside will prevent the blocks from melting. In fact, this process
of melting and refreezing the inner walls makes the igloo even stronger.

Your body heat will be sufficient to heat the igloo, but you must make sure

that the main entrance is a tunnel below floor level. This will allow for carbon
dioxide and oxygen exchange while preventing heat from escaping. Light
enters the igloo directly through the snowy walls, but you can also make
windows and cover them in stretched, dried animal intestines. For a night-time
light source, insert a wick (page 84) into a bowl filled with fish or seal ol

and ignite.
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hey say cleanliness is the keystone of health. Not just for individuals,
but for society on the whole. And where there is physical cleanliness,
spiritual purity will follow. So develop a good hygiene routine.
Clean hands start with soap. To wash the grease and dirt from your hands,
you'll need to start with a mixture of grease and ash. Rebuilding civilization
is hard work. Sometimes you have to get your hands a little dirty. And
dirty hands mean battling an army of viruses, fungi and bacteria that live
on the surfaces you touch everyday. So it's time to make soap! First rule
of soapmaking: Don't talk about soapmaking. And the second: Mix grease

and ash to get rid of grease and dirt.

SOAP PREPARATION

The base ingredient of soap is fat. Any vegetable oil will do. A tangy olive oil
or sweet coconut oil will give your soap a pleasant aroma. The oils should first
be heated in a water bath.

When the lye is ready and the oils are heated, mix them together. Work slowly
and carefully — the quality of the soap depends on it. As you boil the mixture
down, it eventually reaches the consistency of sour cream. Adding a dash

of salt to the pot causes the soap to bob to the surface. Now you can skim

the soap ball off the top and repeat the process several times to purify it

of alllye and oil residue.

POURING INTO MOLDS

Pour the liquid soap into the molds. A wooden box works well. Just line

with wax paper to prevent the soap from soaking into the wood. Depending
on the weather and the size of the mold, it can take anywhere from a few days
to a week for the soap to harden and dry. Afterwards, it can be cut with

a string or wire into smaller, palm-sized pieces.

FIRST THINGS

LYE

Ironically, the foundation of all soaps is a mixture of fat and lye — that is,

an aqueous solution of ash (mainly potassium carbonate). When processing
the ashes of plants that are found in salty semi-deserts or on the sea coast,
soda solutions are obtained — sodium carbonate. Pass it through hard lime
(limestone burned in a kiln) and you get a solution of caustic sodium —
sodium hydroxide. To make lye, you'll need a filter. Wood shavings (1) make
for a fine base, covered in a layer of straw (2), and finally topped with a layer
of ash (3). Pour boiling water (4) over the top of the barrel and the lye will
start to drip out(S) of the tap in the side of the barrel (6). Do not store

the lye in aluminum or tin containers, as it will corrode them. And make sure
the lye/water mixture doesn't come into contact with your skin or mucous
membranes — you may suffer chemical burns.
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FIRST THINGS SOAP

SCENTS AND COLORINGS

While a bar of soap is an effective weapon in your fight against germs, it can
also be luxurious — both in content and form. Add interesting scents and
pleasing colors. To do so, first melt the freshly made soap again in a water bath.

It will be easier to do this if you grate the bar of soap and add a little water.
When the soap becomes liquid, add essential oils (page 282), aromatic
herbs or infusions and natural dyes. Beet juice will give the soap a pink color;
cherry and pomegranate, red. If you add strong coffee, the soap will look like
chocolate. Pour the liquid soap into different molds and let it harden.

Soap is not only practical, it’s also fun. Dip the bottom of a tube in soapy water and you can
blow bubbles. And if you ditch the tube and use a long piece of rope tied into a loop instead,
you can blow bubbles of gigantic proportions!
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developed substances to protect them from diseases and parasites

T hroughout millions of years of evolutionary struggle, plants have

and even to manipulate insects and other animals. Several advanced

civilizations have medical traditions based around the unique healing
properties of plants and have done research into the active ingredients

that may prove useful to humans. If you're not a shaman and haven’t mastered
the art of communing with plants, you should try to develop a pharmaceutical
industry. But beware — often the only difference between a remedy

and a poison is the dosage. Below are a few of the most effective medicinal
plants to start with.

A tincture from the red flower tips of Pericarium tarnosis (2), or blue
wortweed, helps with dizziness, limb cramps and earlobe numbness.
When dried and crushed, the red flower stems make an excellent laxative.
Young burdock leaves (1) boiled in milk are used as a treatment for
rattlesnake bites. The burdock plant's deep roots have great healing power. Crush fresh broadleaf plantain leaves (3) to release the healing oils then apply
Aburdock root tincture can reduce high fevers and cleanse the blood. It also the oil to wounds, sores or insect stings. The astringent properties of the leaves

works as a diuretic. Use an oil extract of the root to treat rashes and burns. help clean the area and reduce inflammation.

{ 28 ]
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HEALING HERBS

Nettles (S) are tricky plants. The leaves and stems are covered in a multitude
of hollow, stinging hairs called trichomes that act like hypodermic needles,
injecting histamine and other chemicals that produce a stinging sensation
upon contact. But if you break through its prickly exterior, you'll open up

a whole range of remedies. Nettle juice will help with purulent wounds. And
a strong tincture is used as a folk remedy for treating rheumatism. Nettle leaf
tea will relieve headaches, lower blood pressure and protect the liver from

damage by toxins and heavy metals.

Medicinal herbs grow not only in mountains, prairies and forests
but even in puddles and swamps. For example, duckweed floats
on the surface of still-moving ponds, lakes and wetlands (4). June
or July is a good time to harvest the duckweed because it produces
flowers. You can use fresh duckweed or dry it in the sun and

grind it into a powder. People use duckweed to relieve swelling,
inflammation and painful urination. This herb can help reduce
the duration and severity of flus. It’s also used to promote wound
healing.

The rebirth of civilization will not be without its trials and tribulations.

So search for the stress relieving arctic root (6). Arctic root stimulates

the body's resistance to physical, environmental and emotional stressors.
An extract might help protect cells from damage and regulate heartbeat.

It's also a great natural energy drink. It grows on the banks of cold mountain
streams and rocky slopes in areas with low temperatures and high humidity.

When you have insomnia, use Valerian root. Prepare a hot infusion
of 2 teaspoons of crushed roots per 1 cup of water. Take 1 large spoonful
3-4 times a day or drink half a glass before going to bed.

"Natural” does not necessarily mean "safe.” Even medicinal herbs can be
potentially harmful if not used correctly. Therefore, you should not mix herbs,
or you may end up with a poison instead of a cure. So make sure to stay
on the good side of your herbalist.

E‘
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umans love to experiment. This particular quality allows them

to get as much use as possible out of their environment and

take advantage of all available resources — even natural forces —
to achieve their goals. One example of this is the sauna. By combining Earth, Air,
Wind and Fire, humans learn not only to cleanse their body but also to heal it.

The rapid temperature changes (such as occur when the body is doused with

cold water or rubbed with snow) fortify the immune, cardiovascular and
nervous systems, open your pores, promote lymph drainage and improve
metabolism. Because of this, steam baths are used medicinally. Saunas are also
a good place to give birth and can alter one’s state of consciousness, putting
them in a trance-like state. This is facilitated by a change in a person's hormonal
background. The relaxed atmosphere, as well as the nudity of the bathers,
promotes an atmosphere of sincerity and vulnerability, which helps build open
communication within the community. The central figure of the bathhouse

is the steam room attendant. His expertise transforms the bathhouse from

an ordinary room filled with hot air to a space of healing and experimentation.

MEDICINE

Saunas have an interesting effect on the body. The steam and heat increase
circulation and change the hormone cocktail being produced in the body.
Serotonin and endorphins flood into the system. Serotonin regulates sleep
cycles and improves mood, while endorphins dull pain, reduce stress and
induce a feeling of pleasure.

The attendant must study how the sauna affects the mind and body and

which plants and their extracts enhance this effect. Steaming herbs should be
harvested as they’re ripening, when they contain the maximum amount

of nutrients and antimicrobial compounds known as phytoncides. Dried
bunches of herbs are hung in the corner farthest from the stove. The steam
releases the aroma and, with it, the phytoncides. Lightly swatting the body
with small branches (birch, oak or pine) improves blood circulation, massages
the muscles, opens pores and promotes sweating. The essential oils secreted
by the leaves revitalize the body. To soften the branches, they must be first
soaked in warm water for 1S minutes then steamed before using.

{ 30 }
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STEAM BATH

You can construct the simplest of bathhouses by erecting a tent or digging
an earth lodge. You'll need a stove or, for portable bathhouses, a bonfire lined
with large stones. It’s best to vent the smoke outside to prevent soot from

accumulating. You can also experiment with humidity and temperature,

as well as the steam production method to alter the effects of the steam bath.

The more you heat the stones around the fire, the lighter and more finely
dispersed the steam will be when water is poured across them. This steam

is easy to breathe in, even at high temperatures — it does not burn the mucous
membranes or skin since there are no large water droplets.
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ven the most well-honed body is vulnerable to damage. A single
misstep or fall can lead to multiple fractures, a simple piece of paper

can slice through human skin like the blade of a knife and a careless
attitude towards fire or poisonous plants can cause serious burns.

SPLINT

the patient, to amputate the limb.

Any sort of force trauma can lead to breaks

or fractures in the bone. One good way to figure
out exactly what’s going on beneath the surface

is to take an X-ray (page 46). If this isn’t an option,
you’ll have to draw conclusions using indirect
indicators. If the area is puffy, extremely painful,
cold to the touch or numb, then the bone is most
likely broken. When treating a fracture, the most
important step is resetting the bone so it regrows
in the proper position. To do this, you need to hold
it in place. In a pinch, you can create a splint by
securing something hard and flat, such as a plank,
to the injured limb so that it doesn’t move. This
means you must affix the splint to two joints —
one above and one below the injury. Attach

a parallel board to each side of the injured limb (1).

GYPSUM CAST

Even better than a splint is a cast (2). Gypsum

is a sedimentary mineral that can be found at
the mouths of dry riverbeds. You'll need to crush
the rock into a powder then roast it in an open
cauldron for 1.5-3 hours. Once it has cooled, it's
ready to be used in your cast (I). Mix water into
your roasted gypsum. Soak strips of fabric in this
solution (II), squeeze out excess liquid (III) and
wrap around the fracture site (IV). Start above
the fracture and end below it (V). The gypsum
will harden in about 30 minutes (VI).

You should only apply a cast to a bone that has
already been reset. If it's a complex fracture
(where the bone breaks through the skin) or
broken into multiple small fragments, do not try

gangrene. In this case, it's easier, and healthier for

%R U,,% w @ . MEDICINE
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If the burn or fracture is serious enough, it can affect more than just soft tissue
and bone. Resulting infections may spread to the bloodstream and can cause
life-threatening gangrene and blood poisoning.

to reset it because you'll most likely only cause
more damage and risk blood poisoning and

Fractures with no bone displacement or fragments heal
quickly — around 2 weeks in children and 3-10 in adults.
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BREAKS, BURNS & WOUNDS

PUNCTURE WOUNDS
AND LACERATIONS

Clean cuts with even edges heal quickly, leaving
only a thin scar. Things get more complicated with
deep or jagged wounds, which take much longer
to heal and produce more scar tissue. Any wound
must first be cleaned in order to avoid blood
poisoning. Wash out the wound using soap and
water or an alcohol-based antiseptic solution.

You may also want to try your hand at healing
herbs (page 28). If the wound contains gravel,
splinters, glass or shrapnel, such as from a bullet
wound, the foreign matter must first be removed
using tweezers. Clean the wound from the center
out towards the edges then treat with an antiseptic.
You can apply crushed medicinal herbs or spread
honey, which contains hydrogen peroxide and

is slightly acidic to help fight bacteria. Dressings
need to be changed regularly to prevent a bad odor
and increased or pulsating pain, all of which are
signs of infection.

CLASSIFICATION OF BURNS

The treatment plan for burns depends on the degree of the damage. If brief
contact with a flame or prolonged sun exposure leads to redness and pain

but no blisters (1), all you have to do is apply ointment to the affected area
and cover it with an antiseptic bandage. It should heal within a week. Our
friends the bees can help us make an antiseptic burn ointment. Melt beeswax,
mix with honey and aloe vera juice and let cool. When the wax hardens,

the ointment is ready.

Severe burns make the skin bright red and shiny (2). Blisters crop up later.
To prevent the spread of infection, it is important to avoid rupturing
the blisters. Apply an ointment and bandage.

An affected area that has turned black signifies severe tissue damage (3).

This kind of burn won't hurt because the fire has damaged the nerve tissue.

If the burn covers a large area of the skin, you may have to perform a skin graft.
Otherwise, the wound will not heal, bacteria will multiply and the site

will become infected. Instead, a patch of healthy skin is taken from another
area of the body and transplanted onto the wound site.

Ideally, a clean deep wound should be stitched up, but if you
don’t have the resources for this, you can make a bandage
from a spiderweb. It works as a powerful natural superglue.
The web staunches bleeding, makes it easier to see sores

and abscesses and prevents bacterial and fungal growth.
Just make sure the cobweb is clean of dead insects or bird
droppings. And not from a poisonous spider.
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be seen under a microscope (page 184). But obtaining enough penicillin for

illions of people may die from otherwise insignificant infections if ~ This medicinal fungus kills dangerous bacteria so small that only the largest can
i \ / “ you don’t find a way to fight back. Certain types of friendly fungi

secrete a secret substance that could save lives: penicillin.

even one person is a lot of work, and every step must be followed to the letter.

GROWING THE MOLD

Place a citrus rind, melon or piece of bread in a container with

a small amount of water, cover it loosely and leave it in a warm,
dark space. Within a week or so, a gray mold will begin to grow
on the surface. The main ingredient is ready once it turns a bright
bluish-green color.

All containers, tools and materials must be clean, preferably
sterilized in boiling water, before use.

EXTRACTING THE PENICILLIN

Cut a couple unpeeled potatoes into thin slices, submerge the slices in boiling

Heat a wire loop over an open fire then make sure to let it cool off so it doesn’t

water (1) and leave for half an hour. Strain the mixture using a clean cloth (2).  burn the mold. Then use the loop to pick up some mold and flick it across
You'll need to add another liter of water, as the liquid will be quite thick after the surface of the nutrient substrate (S). Cover the containers and wait
cooling. Also add two tablespoons of sugar and agar (3). Make the agar aweek (6). Drops of yellow liquid will begin to form on the substrate —
by freezing red algae and letting it thaw. Pour the mixture into flat-bottomed that’s your penicillin. There isn’t enough of it yet, however.

containers (4), quickly cover them and let the mixture thicken.

MEDICINE

PENICILLIN

BTN

RUNNING CLINICAL TRIALS

Before ingesting the medicine, make sure it’s penicillin and not another mold
in the jars. The concentration needs to be correct as well. Place some pus

or sputum from a sick patient into four jars, adding your mixture to two

of them and water to the other two. If the mucus in the water grows larger
while the mucus in with the medicine does not, it means you managed

to make penicillin and got the proportions right.

ADMINISTERING THE MEDICINE

Treatment should last ten days. Since you can’t store penicillin, you need to use
it right after it’s made, which means your only shot at success is building and
scaling a smooth production line for the future.

Remember that using antibiotics too often acclimatizes bacteria to the harsh
conditions, causing them to develop immunity. This will make the battle

exponentially harder. If it’s a viral infection, don’t waste your precious
drops — penicillin will be powerless. You're better off using medicinal
herbs (page 28).

PREPARING THE MEDICINE

Make aloop, heat it and let it cool. Then take an empty glass
container and sterilize it as well. Using the loop, gather the yellow
liquid into the container.

Heat up some milk in a flat container until you get powdered milk.
Add this, sea salt and 100 ml of clean water to the container with
the penicillin then close the lid and shake the container until

the mixture dissolves.

A week later, strain the liquid through
a sterile cloth and add the right
amount of acid.

You have 100 mg of solution you can
inject. All that’s left is to make sure
the correct mold was produced.
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hile your top alchemists are still working round the clock

to produce the Elixir of Life, you may need to resort to surgical

intervention to save lives. Surgery is a way to sew up serious
wounds, reattach missing limbs or even remove problematic vestigial organs,
such as the appendix.

SURGICAL INSTRUMENTS
Your main tool is a sharp scalpel (1). If you can’t find one, you can get away
with using a thin, well-sharpened blade (12). Retractors (2, 3, 8) pry open
the incision, giving you access to the organs underneath. Strabismus scissors
(4) cut through vessels, ligaments and tendons, while a needle and thread
() paired with suture forceps (9) help you sew them back up again. These
can also be used to grip and tie off blood vessels. But make sure not to sew up
vessels without a good set of magnifying glasses (6). A mask (7) protects the
surgeon from liquids spurting from the wound and protects the patient from
microbes emanating from the surgeon’s mouth and nose. A syringe (11)

is needed to administer pain relievers. Tweezers (10) are useful for applying
and removing staples when suturing incisions and wounds.

{ 36 }
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APPENDECTOMY

The appendix is a finger-sized sac that grows from the cecum in the large
intestine. It helps the immune system and digestion. But when it gets inflamed,
it causes severe pain. You can easily live to a ripe old age without an appendix,
but once it becomes inflamed, you’ve only got a few days to get it out before it
causes widespread inflammation throughout the abdomen or ruptures

and infects the blood, resulting in death.

I. Under a good light source and with antiseptics, antibiotics and pain
medication close at hand, make an incision deep enough to transect
the abdominal muscles and the dense, translucent film covering

the abdominal organs, known as the peritoneum.

You’'ll notice the cecum immediately. Grasp it and
carefully pull it upwards and out through the incision,
along with the inflamed appendix. This must be done

slowly and carefully or the appendix may burst
in your hands.

III. Pull the appendix to one side, tie off the large
artery running underneath it and cut through
the ligament holding it to the cecum.

IV. Tie off the appendix at the base and remove it.
Cauterize the wound with a red-hot knife blade.

V.  Stitch up the wound in layers — first
the peritoneum, then the abdominal muscles
and finally the skin. You should start your stitch
before the edge of the wound in order to anchor it
to healthy skin. When stitching up the peritoneum
and muscle layers, be sure to use dissolving stitches,
such as catgut sutures. They can be made from the muscle
and submucosal tissue layers of a sheep's intestine.

The outer layer of stitches should be removed one week after
the operation. It is important that the wound remains clean
and not inflamed. Dressings should be changed regularly.
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he human body is a universe unto itself. Everything is interconnected,
| energy and nutrients flowing from one place to another through
the body’s supply system — blood. Hopefully, your blood
generally stays inside your own body, but in certain life-threatening
situations, it can be shared with another person. And luckily, finding
someone with a similar blood type is easier than finding someone

with shared interests, political views or musical tastes.

CIRCULATORY SYSTEM
Blood flows through a network of vessels that
close, through the heart, in two circuits of blood
circulation. This red, viscous liquid delivers oxygen,
nutrients, hormones and vitamins to every corner
of the bodyj; it also picks up waste and dispatches
it for disposal. Some elements in blood protect
the body from infections, while others can

plug holes in blood vessels and prevent leaks.

1. Braincase
2. Brain

3. Thyroid

4. Trachea

S. Heart

6. Lungs

7. Diaphragm
8. Liver

9. Stomach
10. Gallbladder
11. Large intestine

[
[S)

. Small intestine
. Bladder
Muscular structure

—
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ANATOMY & BLOOD

BLOOD TRANSFUSION

Suspend a glass bottle with a rubber cap (1) upside
down on a bar high above the patient. Two thin
rubber hoses with needles at the end are then stuck
through the rubber cap. Blood drips slowly into
the drip filter (2) — a collapsible glass cylinder
with a mesh (3) inside (used to filter out blood
clots, or lumps that quickly form in the blood

once it is removed from the human body).

The blood then flows through another rubber

tube to a needle inserted into the patient's vein.
The needle must only be inserted once blood

has flowed to the end of the tube, so as to avoid

air bubbles, which can cause embolisms. Use

an adjustable clamp (4) to regulate blood flow.

The second rubber tube (5) acts as a pressure

vent, allowing blood to flow easily. An air filter (6)
is attached to the end of this tube to prevent dust
from entering the bottle.

BLOOD TYPE

Crush lima beans (Phaseolus limensis). Dissolve
1 g of salt in 100 ml of condensate obtained by
evaporating water. Mix 5 ml of this solution with
15 g of seed powder. Shake every 10 minutes for
an hour. Next, spin the mixture very quickly

to separate the liquid from the sediment. Save
this liquid. Mix a couple of drops of blood with
60 drops of saline solution.
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Express testing
If you have time to determine the blood type in advance, great.
But in emergency situations, you can mix two blood samples
together in transparent containers. If no clots form, it’s safe

to perform a transfusion, but if the blood becomes visibly
lumpy, the blood types are not compatible.
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ANTIGENS

Blood gets its color from

microscopic red cells called erythrocytes.

The cells have distinguishing markers called
antigens that stick out like pins from the surface

of the cell. The main antigens are A, B and

the Rh factor. People have different combinations
of these "pins," i.e., different blood types. If you give
a patient a transfusion with the wrong blood type,
the erythrocytes will begin to clump together,
turning the blood into jelly. This is why blood
transfusions should only be performed with
compatible blood types. Complicating the matter
even further is the Rh factor — people who lack this
marker cannot receive blood in which it is present.

Spin for S minutes. Drain the liquid and keep

0.2 ml of the red precipitate. Add 10 ml of saline
solution. Mix a drop of the blood mixture with

a drop of the seed extract. If a few clots appear,

the blood is type A. If there are a lot of clots,

it’s type AB. If there are none, it’s type B or O.
Viewing the clots is much easier with a microscope
(page184).
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They’re also the marker of a good quality oflife. Learning good dental

smile is a contract of goodwill between two people. The wider
the smile, the stronger the sense of security. But strong, healthy teeth hygiene habits early on can prevent heart, nervous system and spine problems
ren’t just the key to a thriving social life.

down the line.

TOOTH STRUCTURE
The top layer is the enamel (6), which makes your teeth
more durable and guards against germs. Beneath that

is the dentin (1). The pulp (2) protects the core and contains
the tooth’s “vital organs”: the veins (3) and the nerve (4),
which is the culprit behind the terrible pain you feel when
you have a toothache. The root (5) holds the tooth in the jaw.
The light pink tissue surrounding the tooth is the gums (7).
This covers the base of the tooth, preventing food particles

from penetrating inside the body.

DRILL

The mechanism behind the dental drill is similar

to the one used in a sewing machine (page 170):

The pedal (8) transfers the rotational energy through
the cable (9) in the hose to the turbine (10) built
into the handpiece, which makes the drill
bit (11) rotate. The more rotations

per minute the drill is able to obtain,

the less painful the treatment is for the patient.
That’s why it’s better to make the drill electric.
The high number of revolutions makes it easier
to gently remove the afflicted areas from

the surface of the tooth without destroying
the lower layers. The tooth can now be filled.

MEDICINE

DENTISTRY

DENTAL PROSTHETICS

If you break a tooth, you can insert a short post directly into the jaw bone

to serve as the root of your dental implant. This post is threaded so you can
install a prosthetic tooth. Instead of extracting the tooth, you can attach

a porcelain cap and secure it with springs and braces. When the damage is more
extensive and multiple teeth need to be extracted, you can make a dental

bridge — use a light, durable metal — to which the fake teeth are attached.

Affix this bridge to the crowns of the abutment teeth, or two anchor teeth
adjacent to the gap. Before placing the bridge, these teeth must be ground
down so that a crown can be placed on them. A full-jaw prosthesis can be

made using ivory.

FILLING

Any holes or other damage teeth sustain must be filled to prevent the tooth
from crumbling away further. During this procedure, the vessels and nerves
are also sealed off, relieving any pain the patient may be feeling. Fillings

can be made of a silver, copper and tin alloy or from dental cement made
by mixing zinc oxide powder and a binder. The tooth must be very clean
and dry before applying the filling; otherwise, the coating won’t stick.

The material should reach into all the nooks and crannies of the cleaned
tooth hole. Check the height of the filled tooth against other teeth nearby
to ensure that the filling won’t interfere with the patient’s everyday life.
Try to work with the natural shape of the tooth and remove any excess
material before it hardens.

ANESTHESIA

Drilling into a bare nerve will cause a hellish
amount of pain. That’s why you’ll need something
to take the edge off. The simplest anesthesia

to make is laughing gas (although making it isn’t
nearly as fun as taking it). All you need to do

is heat ammonium nitrate (1), an ingredient also
used in gunpowder and fertilizers (pages 124
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and 58). The vessel you use should be a beaker
closed off with a cork and small glass tube (2).
Heating ammonium nitrate releases nitrous oxide,
otherwise known as laughing gas. This gas
must be bubbled through water and collected
in an inverted jar (3). Make sure this jar is air-
tight and sealed immediately after collection

or the gas will escape instantly. Give the patient
a huff of the stuff, and they’ll forget all about
any pain. Give them a little more,

and they’ll fall fast asleep.
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When heated, ammonium
Loteatignds nitrate releases nitrous
oxide, which can be used

as an anesthetic. Heat

to no more than 250°C;
otherwise, things will get
explosive. Since laughing gas
is heavier than air, it can

i be collected in a jar or other

container.
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EMERGENCY ASSISTANCE

our civilization will be under threat if the new generation is insufficient ~ Every step has been honed and perfected over millions of years of evolution, In case of complications in childbirth — if the child isn’t making progress
—i to replace the old. One way of tackling this problem is by reducing and the female body already contains all the resources necessary to protect and through the birth canal and it is too late for a C-section — there are two
infant mortality rates during labor. Childbirth is a natural process nurture the fetus. But what if something goes wrong during this process and options. The first requires a vacuum plunger. Use a small pump to create

that has been programmed into humans. the mother and child are in danger? Luckily, there are ways to address many a weak vacuum. Attach a rubber-lipped suction cup to a solid glass bottle.
of the common problems so that the child can safely be born. As the air is pumped out of the bottle, it generates negative pressure and

the rubber lip seals firmly to the baby's head. All that remains is to gently

LABOR tug on the other side and help the baby through the birth canal. The second
Childbirth is a natural process. In most situations, everything runs smoothly After the head, the shoulders and body should soon follow. Cut the umbilical method involves forceps — a large pair of tongs that clasp the child's head.
on its own. The child grows and develops within a fluid-filled sac in the womb. ~ cord as soon as you stop seeing a pulse within it. But the birth process is not The doctors assisting the woman in labor must work together with the new
When it’s time to be born, this sac ruptures and the amniotic fluid is released over. Now, the new mother needs to push out the placenta, which provides mother, only lightly pulling on the child as she pushes. Overly forceful use
through the vagina. A woman is ready to give birth when the opening the fetus with nutrients and oxygen during pregnancy. During birth, of forceps may lead to fatal consequences for the child.

of the cervix reaches 10 cm. The baby’s head should be the first thing it detaches from the wall of the womb and must be expelled.

through the vaginal canal. As soon as it does, clear the baby’s nose

A phonendoscope will help you diagnose possible problems by allowing you to listen

to the internal organs. The head of the device, which is placed on the skin, must consist

of a thin diaphragm (an elastic convex plate, which acts as a membrane) and an amplification
cone. This transmits a broader range of frequencies than a stethoscope and is more sensitive

to fetal heart tones.

and mouth so it can breathe.

1. Exhaust vent
2. Sealed hatches
for baby access

3. Thermometer
to monitor the constant
temperature within
the incubator

4. Scales to monitor

weight
S. Heating element
6. Filtered air duct

. Fan

C-SECTION

If something goes wrong — for example, the baby is breech (positioned feet
first), has become tangled in the umbilical cord or the mother's birth canal INCUBATOR
is too small — a cesarean section may become medically necessary. Make If the baby is born prematurely, you can simulate It is important that the baby has warmth from Place a scale on the floor of the incubation chamber,
a horizontal incision above the pubis (or in case of extreme emergency, the conditions within the mothers womb all sides. Install a fan to circulate air. Remember then cut two holes in the side and install rubber
a vertical incision from the navel to the pubis). Cut through the layer in an incubation chamber. It ensures constant to add a cotton filter to the air duct to prevent gloves. These can be hermetically sealed into
of muscle, push the bladder aside then make an incision in the uterus and temperature, moderate humidity and proper contamination by harmful microbes. You also the wall of the chamber so that you can access
rupture the sac containing the baby. After carefully removing the baby and oxygen levels. Make the box out of metal and glass ~ need to be able to constantly monitor the weight and manipulate the baby without disturbing
cutting the umbilical cord, extract the placenta and pull out the uterus. to make it easier to sterilize. To maintain consistent  and temperature of the child so that you don’t the microclimate.
Stitch up the incision on the lower and outer layers of the uterus and put it temperature, use a heating element or warm water ~ repeatedly compromise the sterile environment
back in place. Then stitch up the muscle and skin layers. bottles. by pulling the baby in and out.
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he more your civilization thrives, the greater the risk of it falling.

Dense urbanization, trade and emigration between cities (page 406)

create the perfect conditions for an epidemic. Close contact between
people from different places can lead to cross contamination: Viruses that may
be harmless to a community with herd immunity could wreak havoc among
populations that haven't yet been exposed. Stop-gap solutions simply
won't do — you'll need to resort to radical methods in order to keep

your civilization afloat.

PROTECTIVE EQUIPMENT

1. Goggles protect you from microbes penetrating through
the mucous membrane of your eyes, allowing you to safely
observe patients with pustules and ulcers.

2. A mask prevents pathogens from getting in through your skin
and mucous membranes. When coughing, sneezing or even
having a simple conversation, tiny droplets from your nose and
mouth fly through the air and are aspirated by people nearby.
These droplets contain microbes responsible for terrible
diseases. A two-ply mask with a filter traps these microbes,
preventing them from traveling through the air and infecting
someone. Everyone, not just those displaying symptoms,
should wear a mask during an outbreak because no one
can be certain that they aren't a carrier.

3. A cane will help you stay clear of contaminated surfaces.
It can be used to open doors or measure a safe distance
of 1.5 meters — this is the best way to slow the spread
of infection.

4. Alonghooded robe to cover the whole body. After you get
back home, it'll need to be disinfected.

S. Gloves protect your hands and keep germs out of your
face and mouth.

6. High heels help keep your shoes from getting dirty
in contaminated runoff water. This way, you don’t have to clean
the dirt from your boots, which means one less opportunity
for transferring germs to the skin.

MEDICINE

MEDICINE

EPIDEMIC

ISOLATION

Diseases often originate in forests, spread by wild
animals. Some animals can be wellsprings

of pathogens — although they themselves may
not fall ill, they can still carry the disease and
transmit it to humans. Bats, rodents and primates
are the most common and dangerous culprits.

Try to avoid building your settlement near a swamp,
as mosquitos breed in stagnant water and carry
numerous diseases. You may run into the same
problem near rivers.

Animals can transmit to humans, who then bring
the infectious agents back to their communities
and set off a chain reaction. Send your hunters
out in shifts and make sure they live in a camp
slightly separated from the main population.
This will reduce the risk of disease outbreak.
Water is as much a breeding ground for infection
as forest thickets. All your water must be purified
before utilizing (page 14). Most microbes

are quickly killed by boiling.

Quarantine is an essential precaution against
outbreak. Infected individuals must be separated
from the rest of society. Symptoms may appear
several days after initial infection, so anyone
who has been in close contact with a known case
must quarantine even if they feel healthy and

are asymptomatic. Quarantine should last

a minimum of 7 days and a maximum of 14-21.

VACCINATION

Your best bet in the battle against disease is vaccination. It’s a way of introducing
the immune system to the pathogen in advance, giving it the opportunity
to fight back without getting infected. This way, when the vaccinated person

comes into contact with the pathogen, they have either developed a complete

immunity or have drastically reduced symptoms.

Crush the scabs into a powder. Make an incision on the person's hand, sprinkle
some crust powder in and wrap it with a cloth. If the patient develops small
sores and blisters after a couple of days, the vaccination has worked.

Another dangerous but effective way to teach the body to recognize and

fight pathogens in advance is variolation. If there are pimples and pustules

from one person to another, who then continues the chain by infecting others ~ But when this cycle isn’t broken, the disease can spread like wildfire across
around them. If you infect someone but they are able to prevent themselves

One to two cases a week is manageable, but 15-20 is considered an outbreak.

Vaccines use a weakened form of the microbe. But if your civilization lacks on the patient's body, pierce them with a sharp needle. Some pus will remain

These waves of infection occur when a microbe or virus is rapidly passed

the technology necessary to create vaccines, there is a simpler but far more on the tip. You must then use this needle to puncture the skin of a healthy

risky method. Check to see if house animals experience similar symptoms person in several places. The most convenient location is the shoulder. The risk

the whole civilization. If the outbreak starts to affect several different to humans when infected. If the disease produces ulcers, scrape the dried crust of developing complications after an intentional, controlled infection is lower

from infecting anyone else, they will interrupt the transmission cycle, and settlements, it becomes an epidemic. If the epidemic goes global and starts or scab off the top. When the infected tissue dries out, it makes the pathogen than the risk of dying from a severe illness, so you have an important choice

within a year or two, there will be no more new cases of the disease. spreading even to remote areas, it’s classified as a pandemic. weaker. This weakened form is exactly what you need. to make.
Frva! {45}
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MEDICINE

e’re often told that it’s impossible to know what’s really going

Despite its seeming technical complexity, you can build an X-ray machine
on inside another person. But it’s not entirely true. X-rays reveal using an incandescent lamp (page 198) and a photographic plate (page 187).

things invisible to the naked eye. Bone cracks, swallowed metal objects and even bullets are visible at a glance.

X-RAY APPARATUS

The entire mechanism must be covered with a thick lead casing

to prevent X-rays from flying out in all directions. Leave just one
small, unprotected window angled towards the tilted anode.

The rays will escape through this window. Connect the machine
to a high voltage source, preferably constant voltage (page 196).

X-RAY TUBE
Blow a tube out of quartz glass (page 114).

COOLING SYSTEM

To prevent the cathode from overheating,

This glass can withstand extreme temperatures. provide a constant supply of cold, flowing

Place two electrodes inside — the cathode and water and place the entire tube
the anode. Choose a metal with a high melting in an oil bath.
point for your cathode. A tungsten filament, used
in regular light bulbs (page 192), will do. Suck

i\
out as much air as possible from inside the lamp. i

—
‘ ! £l
A vacuum will allow the electrons to fly across P

from the cathode to the anode. When heated,
the cathode emits electrons.

Make the anode much larger and from a metal
with a high thermal conductivity, such as copper.
Cut the anode stem at a 45-70-degree angle and
attach a platform made from a heavy metal, such
as tungsten or platinum. When the electrons hit
this platform, they slow down and lose some

of their energy. This energy is released

SR

in the form of X-rays.
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MEDICINE

X-RAY

X-RAY IMAGE
As X-rays pass through your body, they are absorbed to different
extents by the internal structures. For instance, soft tissues such
as muscles and fat absorb very little, while dense materials like
bones or metal objects absorb much more. That’s why the image
X-rays leave on the photographic plate looks like a set of lighter
and darker shadows.

RADIATION PROTECTION

Not all threats are visible to the naked eye. X-rays

are a form of ionizing radiation. They are absorbed

into body tissues and can cause radiation burns

and, in high doses, even cancer. That’s why people

shouldn’t undergo X-ray procedures too often.

Protect the parts of your body that aren’t being

examined with lead plates. But don’t create a full

suit of lead armor — it would weigh a ton.

It’s better to sew a vest or apron with many

pockets and fill them with lead plates.

CONTRAST AGENT

When doing medical imaging of the stomach

or intestines, you can highlight them using

a contrast agent. It will improve the image

quality and allow you to see the organs in more

detail. You can prepare a contrast agent from

barium salts. To do this, you'll need to find

the mineral barite (also known as heavy spar),

which is similar to limestone but heavier. Grind

it into powder. It doesn’t dissolve in water so you

will have to add an algae thickener. Add flavoring

e
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to make drinking it more pleasant for the patient.
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xotic fruits can be a puzzle. It’s not always immediately clear which

portion is edible and how to extract it. Many plants have acquired

surprising adaptations that force us to admit the truth: No matter
what heights our civilizations may reach, nature will always take the prize
for the most innovative inventions.

Cashew
This is not technically a nut but a seed formed on a soft yellow,
green or red "apple” — the fruit of the plant. This can also be eaten
raw (it's juicy with a sweet and sour taste) or by boiling it into a compote.
The “nut” itself is encased within a double shell. The outer layer contains
compounds that irritate the skin, so it should not be removed with
the bare hands. Heat neutralizes the caustic resin. Toss the cashews
in boiling water for half an hour, after which time the outer shell Coconut

will become harder and easier to remove. Then fry the pod A coconut has three distinct shells. All of them have uses in agriculture. Dry the outer
and remove the inner shell. The cashews are now ready to eat. hull to use as fuel or fertilizer. The fibrous husk can be used for upholstery. The third,
Cashews are both a food and a medicine. They contain anacardic internal shell can be flaked and used in desserts or mixed with coconut water to make Coco de Mer
acids that kill bacteria. Chewing on them is a good way milk. The outermost shell has three small grooves in it. Wait five months for the coconut The fruit resembles the hips of a curvy woman.
to prevent tooth decay (page 40). to ripen then drill a hole in one of these grooves so you can drain the liquid from the nut. The palm tree only bears fruit after the age of 20,
It is an excellent source of electrolytes and adds depth of flavor to your cooking. but it will live for a long time — up to 800 years.
Use the roots of the palm tree for dye (page 122) and the leaves for weaving mats. Coco de mer contains less coconut liquid and has a more
The syrup from the flowerheads, which can be evaporated to make sugar or left tender flesh than a plain coconut. It can be eaten raw
to ferment, produces a refreshing, low-alcohol wine. or used to prepare a variety of dishes, beer and soft drinks.

Banana
The banana plant is not actually a tree but a giant herbaceous plant, or herb. The fruiting
body is technically a berry but is generally classified as a fruit. Bananas can be eaten raw,
dried, boiled or fried. The tree takes 10 months to mature before forming an intricate blossom
head. The blossoms are arranged in tiers, eventually forming small fruits. One tree can grow
200-300 bananas, which are always bunched very close together. After harvesting the fruit,
the stalk should be chopped down and a new one planted in its place.

Peanut

The peanut is actually a bean that grows underground

in light, sandy soil. Cull and trim the bushes frequently,
as peanut flowers bloom for just a single day. The fruit
can be harvested 90-150 days after planting, depending
on the variant. This near miraculous legume has as many

uses as your creativity can muster. A very nutritious food,
it can be eaten raw or fried, turned into cooking oil
and ground into meal. It can be processed into hand
lotion, laundry soap and shampoo. Medicinally,
peanuts can be turned into a laxative or rubbing oil.
You can even use them to make glue, dye and ink.

Mangosteen

The interior of the fruit consists of segmented pulp with seeds. Open

the ripe fruit carefully so that the inky secretions left by the shell don't stain
your clothes and skin. The pulp is a source of many good micronutrients.

You can eat it raw, make it into juice, add it to pies or make jams and sauces.

You can fry the seeds and make curd from the peel. T g ?
g =
Helix Bean T

This isn’t a bean but a fruit. When the fruit
ripens, the skin bursts open to reveal juicy
berries. The berries slide down the spiral
structure inside the fruit, accelerating as they
do, and fall to the ground. When they hit

the earth, they bounce like rubber balls in all
directions. The higher in the spiral the berries
are located, the farther they bounce. This is
how the plant multiplies. You must harvest
the crop before this happens and the berries
scatter all over the place and either take root
or are eaten by birds and other small creatures.




ushrooms are among the most mysterious organisms
in the multiverse. Neither plant nor animal, mushrooms

are a type of fungus, which also includes microscopic yeast

cells and molds. They survive by breaking down organic compounds

in the environment — unlike plants, which use sunlight for photosynthesis — molds are used to make cheeses (page 104),

and reproduce by releasing spores.

Mushrooms are vital to maintaining healthy forestland. The caps and stems medicinal substance: penicillin.

you see aboveground are just the visible portion of a massive underground
network that rivals the span of even the largest metropolis.

FOOD AND MEDICINE

Mushrooms aren’t particularly satiating but do contain fiber, antioxidants,
vitamins and minerals. They can be boiled, fried, cured or dried. Even

poisonous mushrooms can be put to good use: fly agaric, for example, contains  for clothing and containers. Inoculate waste byproducts such as oat hulls
antibiotics, analgesics and antihistamines. But be careful: Some mushrooms (page 54) with mycelium and place in a mold. The mycelium will grow to fill

cause hallucinations and other mind-bending symptoms that can change yo

perception of the world. In some societies, this may or may not be considered ~ to use, dry it out to prevent further growth.

a positive attribute.

PLANTS

FERMENTATION

Yeast and mold are also a type of microscopic
fungi. Certain species can be used to kickstart
the fermentation process when making

bread (page 94) or alcohol (page 118). Some

wines (page 62) and even medicines One

particular species produces a powerful

CLOTHING AND PACKAGING

Mycelium, which is the mushroom equivalent of a root system,
can be used to make biodegradable, moisture- and fire-resistant materials

ur  the empty space and you’'ll be left with a dense block of material. When ready
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nce you start growing your own staple crops, be prepared for your
life to change drastically. You'll begin to depend on agriculture and
will be able to settle in one place. Your communities will grow into

villages and, eventually, large cities.

Wheat — depending on how you process it, you can

get semolina, bulgur, couscous, wheat germ and flour.

The grains themselves contain starch, which is used as a base
in ointments and adhesives. Wheat is also needed to make
beer, vodka and whiskey.

PLANTS

Corn is a staple grain, as it will provide food for both people
and livestock. The unrefined kernels are used in side dishes
and soups or eaten right off the cob. The flour can be made
into pancakes, cornbread and tortillas or refined further

to make cornstarch. Superheat the dried kernels in a closed
pan with some oil to get popcorn. The dried husks and stalks
of the plant are good for building huts and fences.

{ 54 }

Both cereals (e.g., wheat, rice, corn) and pulses (e.g., chickpeas, lentils) make
good staple crops and will play an important role in shaping the food, life,
culture and even worldview of your civilization.

Chickpeas are a good plant-based meat replacement,
as they are rich in protein. Two easy dishes to make are
hummus, mashed chickpeas with tahini (ground sesame
seeds), and falafel, ground chickpeas formed into a ball
and deep fried. After you've harvested your chickpeas,
the rest of the plant can be used as livestock feed.

E‘

PLANTS

STAPLE CROPS

Cereals can be processed in several ways:
« Mill the grains to produce flour (page 234).

« Remove the hard outer shell (bran) from the grain using a mortar

and pestle, moisten and steam to remove any impurities and dry

to produce cereals.

 Soak and germinate the seeds to produce malt, which is used to make
beer (page 106), whiskey and other alcoholic beverages.

Oats tolerate frost and drought very well, so they’ll guarantee
your survival. Crush the grains to get flour for bread or flatten
them into flakes to make muesli. Infuse alcohol with oat
grains and you'll get a sedative. Brew them for a pick-me-up
coffee replacement. By the way, baby food and jelly can both
be thickened using oat broth.

Sow your seeds at different times of the year to ensure a steady food source

all year long. Spring cereals, as the name suggests, are sown in spring, while
winter crops should be planted in autumn. Winter crops germinate during

the cold months, and because of this, they ripen much earlier than the spring
crops. Winter crops produce higher yields (due to moisture reserves in the soil
in early spring), but they can be grown only in areas with high snow cover and
mild winters, are more demanding on the soil and are less drought-resistant.
Wheat, barley and rye can all be sown in winter.

Lentils are drought-resistant legumes that are high

in carbohydrates and protein. They're the basis of salads,
earthy soups and stews, vegetarian cutlets and pdté, as well
as sweet dishes like pancakes, muffins and even "mockolate”
truffles. Additionally, they fix nitrogen and so replenish

the soil in which they are grown.

Barley grains, after hulling, leave you with delicious barley
grits. Polish those to produce pearl barley. Barley works
wonderfully for thickening soups and stews. It is an essential
ingredient in beer and whiskey. It also makes great animal
fodder for keeping your livestock alive through winter.
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ature moves in cycles. After each blossom comes a period of decline,
and over time, even the most fertile fields start producing increasingly
meager harvests. The soil becomes depleted as the plants suck all

the nutrients from it. But don’t pack up the family and leave the farm yet —

you can help your fields rest and recover while continuing to produce a yield.

Barley and oats (page $4) produce good yields but quickly drain the soil. Therefore, grow

a perennial clover at the same time. It will grow under the canopy of the cereals and is good
for feeding cows and goats. Clover accumulates nitrogen in its roots, which will maintain soil
nutrient levels as the cereals grow.

The year after you plant wheat, grow root veggies such as potatoes, beets, turnips, rutabagas.
These are a great source of food for both people and livestock. Animals will gain significantly
more weight on root crops than if they were grazing in pastures. Your root crop fields act as a sort
of caloric storage system: They can be left in the ground and harvested as needed for the next two
years. Root crops aren't affected by weeding, so use this opportunity to rid your fields of unwanted
weeds. By the way, you can utilize this extra pasture land by growing more cereals.

PLANTS

To do this, you must change the plants you grow annually according to the rules
of crop rotation: interchange soil-depleting cereals with legumes, which saturate
the land with nitrogen, and grow root crops for both animal feed and personal
consumption. This approach will provide you and your livestock with food,
which in turn will provide you with milk and meat. And livestock manure even
rejuvenates the soil. An added bonus is that crop rotation disrupts the life cycles
of pathogens and plant pests, preventing them from flourishing.

The next year, plant legumes iin these same fields — peas, beans, lentils, annual clover,
soy, peanuts. They will restore the fertility of the nutrient-depleted soil by saturating it with

nitrogen. The crop can be used to feed livestock, and if there is a surplus, plow it into the ground,

where it will fertilize the soil for next year’s crop.

Wheat and rye (page $4) are your main crops. They should be sown immediately after
the legumes, when the soil is at peak nutrient density. These crops have winter varieties,
which are sown in winter as opposed to spring so they germinate earlier. Plant them

in previously harvested fields so your land will not stand idle.
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CROP ROTATION

Good fertilizers produce large harvests and sustainable yields. Your best fertilizer
factory is a compost pit. Food waste, harvest byproducts and even excrement

(a source of nitrogen, phosphorus and potassium) can all be added to the pile.

But it is important to process them correctly or the cycle of pathogenic organisms
will be a closed loop, which can cause an outbreak of diseases. Cover the feces with

sawdust and straw; leave for six months or a year and stir regularly. Decomposed

sawdust increases soil fertility, improving its air permeability and moisture capacity.

To speed up the decomposition process in the pit, dampen everything with water
and turn it into a slurry.

Fertilizers applied in early fall will decompose
more slowly, which is good for improving soil
fertility. Peat mixed with lime will improve
the soil structure.

Plants need certain substances at different stages of their lifecycle. During
the germination period, they need phosphorus; during the active growth
period, nitrogen; and in preparation for winter, potassium. Sludge containing
the rotting remains of vegetation and marine organisms will act as a powerful
growth stimulator, and manure and bird droppings will act as a source

of nitrogen. Plants will receive phosphorus and calcium if you sprinkle

them with powder obtained from boiled and ground animal skeletons.

Many of these elements are also contained in common ash, which can be
used as a compound fertilizer, as it also contains magnesium, sulfur, boron,

manganese and other elements that plants need.




athering grains is all well and good, but to feed a large number
‘i of people, you'll need to grow your own cereals (page 54) and other
crops. The most important step in this process is preparing the soil.
If you try to do this on your own, you'll be left digging from dawn until dusk.

WORKING PRINCIPLES

The basic principle of the plow is that it cuts both vertically and horizontally

through the ground and rolls this whole slice of topsoil over upside-down.

This allows you to get rid of weeds, distribute fertilizers throughout the soil

and improve aeration. The sock (1), or share, of the plow cuts through the
layer. The degree of rotation depends on the shape of the bent upper part
of the share, known as the moldboard (2).

PLANTS

You need a plow. It can transform a dry patch of overgrown weeds into
an excellent crop field in the blink of an eye. The plow allows you not only
to eliminate weeds by severing their roots and turning over the soil but also

introduce nutrients into the soil and improve drainage and aeration.

soil

PLOW STRUCTURE
The plow frame (3) is equipped with handles (4) and a drawbar (5) to which
a support wheel (6) can be attached. It will simplify the plowing process. Iron

plowshares are triangular and attached with bolts. After plowing, level out
the furrows and ridges, scatter the seeds and wait for the harvest! Remember
to weed, watch out for pests, fertilize the soil and water your seedlings.
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PLOW & TOOLS

COMBINE

Working a field requires a whole variety of tools.

Most of them will be rendered far more effective

if you attach a power source. Mechanize the process
by creating a base structure onto which you can
install various pieces depending on what job you
need done. Let's say you are out of luck: The soil

is full of stones, and the plow is constantly breaking
and becoming dull The solution is a chisel (1).

It is attached in front of the plowshare and prevents
damage to the cutting edge of the blade.

To cultivate and harvest the land, you need more than a plow.

one that runs on steam (page 242).

Try combining several devices into one super-machine, perhaps

You can even make it retractable, sliding forward
and back as you sew your seeds. The skimmer (2)
chops off the top soil layer with the plants and
places it in the bottom of the open furrow. This will
facilitate the work of the plowshare and extend its
life. The harrow (3) will allow you to level the soil
after plowing and cover the seeds with dirt. You can
also opt for wooden planks with protruding spikes.
To cover large areas, use the seeder (4) —

amechanical seed spreading device.

Take a wheelbarrow with a grain box and connect it,
via a gear system (page 162), to one of the wheels,
which will rotate the roller in the bottom of the box
so that the seeds fall evenly. Add the thresher (5) —
a rotating drum with soft blades that separates

the grain from the chaff and straw during

harvest time.
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PLANTS
he circle oflife exists in delicate balance, and one ill-conceived action Be wary of scaring them away, lest your fields be overrun with rodents and
could have unforeseen consequences. Remove a single grain and the insects that cause even more damage to your crops. When waging war against
whole pile comes toppling down, sending ripples through time and pests, you must be careful not to upset the natural ecosystem. Maintain balance
changing the world beyond recognition. Birds stealing the fruits of your labor? by learning about the lifestyles, habits and fears of the critters crunching on your

crops and use this information to develop an action plan.
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PLANTS SCARECROW & MOLE TRAPS
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If you have a source of running water near your field, carve a rocker arm
out of a segmented bamboo stalk pivoted slightly to one side of the balance
point. The back end should rest on a hard surface, like a rock.
As the hollow bamboo stalk fills with water, the tube's center
of gravity moves past the pivot point. As the tube topples over
to dump out the water, the heavier back end smacks against
the rock, creating a loud cracking noise that scares away birds.

SCARECROW

Everyone knows that nature's most frightening predator is man.
Take advantage of this reputation by placing a human figure on a pole

in a field. You can decorate it with all sorts of trash that moves or rustles

in the wind or shiny objects that glint in the sun. Moving mechanical elements
will make your scarecrow even more intimidating. Move the pole to different
locations around the field to keep the birds on their toes. Or make more
scarecrows. But the main predator birds have to contend with is other birds.
If you haven't had the chance to train a pet falcon to chase away the smaller
birds picking at your crop, you can make a serviceable imitation using a kite.
And humans aren’t the only creatures prone to superstition. Scatter fake dead
birds around the field and the living ones will want to stay far away.
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FIGHTING MOLES CHEMICAL TREATMENTS

Set the trap by threading the catch ring (4) through the opening in the end Powdery mildew (a type of mold) is the scourge of many plants. Spraying
of the metal firing arm (2) then mount the arm on the catch (3). In this with natural antifungals can help. Crush limestone and burn the powder
position, the tension spring (5) keeps the arm under tension. When the mole at 900-1200°C. The substance you're left with is calcium oxide, otherwise
sticks its head through the entry ring (1), its nose will push against the catch known as quicklime. Carefully dissolve a kilogram of quicklime in 50 liters

ring, sliding it to one side and releasing the catch. This presses the mole’s neck  of water. Then take a kilogram of copper sulfate, which can be obtained
against the bottom of the entry ring, rendering it unable to move. by treating copper with concentrated sulfuric acid heated to 60°C. Dissolve

this in a small amount of hot water then add cold water to 50 liters.

1. Entry ring 4. Trigger Mix this with the quicklime solution.
2. Firingarm S. Tension spring
3. Catch
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fine beverage that warms the body and

heals the soul. Although every drop

of wine is made from fermented grape
juice, not just any grape is worthy of becoming
wine. A bottle of wine combines a winemaker’s
skill with the spirit of a location.

RAIN

Grape vines can't survive on groundwater alone.

They also need rainwater, which gives the wine
the necessary acidity for a fine, balanced flavor.
Therefore, the drier regions of the world produce
heavier wines.

SOIL
The type of wine you produce is heavily dependent
on the soil you have to work with. Brown soils (I)
are good for sparkling and table wines. Podzolic,

or ash gray, soils (II) are good for light table wines.
Humus-carbonate (II), a shallow soil formed

over limestone, is a winemaker's dream. This soil
produces high-quality sparkling wines, as well

as thin vodkas, brandy and armagnac.

PLANTS

The grape is a tiny miracle, a secret haven for |
nature’s powers. Once poured into a glass, these [ '?‘ | “'i ;
powers reveal themselves in a deep, complex 3 N "{‘\‘ \\ M' il 0 / /
bouquet of flavors, delicious and distinct. ] ‘ﬁ il

PROTECTION .
FROM THE ELEMENTS - T IS
Locating your vineyard on the side of a valley or hill Z LT V%ﬂ“ ’I q'ﬂ .‘k-f“‘{ \‘\\\\\\ O
will offer good drainage and protect your precious & ’j/’/‘ ?;;f*’ /Mﬂ ',,r |\n\\'&'§‘p§\;§ \
vines from frost and wind. But make sure you pick ’ ,.i /f / é’ | '{'ﬁ[n"‘\ki\.\l, “‘\\ s
the correct side (towards the equator) for maximum 4 ",{f ' pll?‘"t‘ R
[ § o ! b
sunshine: a south-facing slope in the northern ¥ .,‘ / :’i b '
hemisphere and a north-facing slope in the southern. | 'ul {
SUNLIGHT

In order to produce wine, the vine must suffer for its art.

If you don’t prune (trim the top parts of the shoots), the bush The warmth from the sun’s rays creates a sweet
becomes less frost resistant and the grapes will wither and and spirituous wine. The more sunlight a grapevine
die. The most important thing to consider here is timing, both
by season and by year. Young bushes (1-3 years old) should
be pruned in the spring when there is no sap flow. Vines four
years and older are ready to bear fruit. The vine should be 1800-2000 hours of sunshine per year will make
pruned when the shoots are longer than 1.2—-1.5 m. for a harvest of beautiful, fully ripened grapes.

absorbs, the more sugar is packed into its fruit.
During fermentation, this sugar turns into alcohol.

R
\

,‘__.

5 R

Sandy soil (IV) allows the vine to accumulate sugar,
imbuing light wines with a delicate bouquet and

making them easy to blend. Sierozemic soil (V),
white-grey desert soil, makes strong sweet wines.
Barros soil (VI), rich in gypsum and carbonic lime,
is used for fortified wines. Pink soil (VII) is for
dessert and liqueur wines.
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MAKING THE WINE

To make wine, start with a hand-picked selection

of ripe, dry grapes. Crush them and leave the resulting
juice to ferment. The yeast fungi that thrive on the grapes’
skins turn the sugar into alcohol and carbon dioxide.
Once the alcohol concentration reaches 15-18 percent,
the yeast dies and the process of fermentation

comes to an end.

Then, with great care and without lifting the sediment, the wine
is poured into oak barrels and left to infuse for up to two years.
A less patient winemaker may choose to immediately pour the wine
into any vessel of his choice that is corked with oak bark.

Both wine-making and wine-drinking are artforms in their own right.
Wine is the drink of the gods, created to stimulate the senses. But too much
wine will throw your body out of balance, and instead of highs, you'll start
to experience crashes. Your emotional state will take a nosedive,
and you'll fall into a depression.

Wine can be slightly acerbic. This tartness comes from
tannins, a substance contained in the grapevine, seeds
and skin. Tannins bind to the proteins in our saliva,

causing a feeling of dryness in the mouth.




PLANTS

' n some societies, the availability of tea makes or breaks a civilization.
:][ Tea is an incredibly valuable herb, and entire empires have built their
economies around the tea trade. The theine (caffeine in tea) acts
as a strong stimulant. But tea is a lot more than just an energy drink.
The full range of tastes and characteristics is revealed only to the most

seasoned connoisseur.

A sensitivity to subtle nuances in flavor can

be developed through training. This practice

of mindful tea consumption is called a tea
ceremony. While the rituals and level of ceremony
may vary, the underlying principles remain the
same: a respect for the drink, care in preparation
and special attention paid to the aroma and taste
during every step of the process. Unhurried and
precise movements. Silence and full concentration
on the present moment. Tea ceremonies may last
over an hour, giving you time to pause to break
the cycle of everyday life. In the end, rebuilding
civilization can wait because the journey is far
more important than the destination.

For black and oolong teas, the first batch of tea is often
discarded, and the beverage is only enjoyed after the second
steeping. For green teas, the first steep is often lighter and
more aromatic. To experience the full flavor of the tea, you
need to roll it around on your tongue before swallowing

so that it covers all of your taste buds.

One of the biggest secrets to making good tea is timing.
This has the biggest effect on the taste. Tea leaves harvested
at the precise right moment are priceless, but if you wait

a few days, you're left with a mediocre product.

PLANTS

Black
Water 100°C
Steep 3-S5 minutes.

Black, green, white... all these teas are varieties

of Camellia sinensis. Differences in aroma, taste and
effect on the body depend solely on the way

the leaves are prepared. Your timing must be exact!
Without cultivation, the tea bush grows up to 10
meters. Don't let this happen. For the perfect tea,

the top two leaves and a bud between them will do.

The rest produces tea of a lower quality.

I. DRYING

Spread the leaves across a cloth in a warm room
for 6 hours so that they wilt (lose part of their
moisture and become softer).

TEA

White
Water 80°C
Steep 1-3 minutes.

II. FERMENTATION

Fermentation is a biochemical reaction and

involves oxidation of the tea leaves. The type

of tea you get depends on this step of the process.

Along fermentation produces black; green has

a short fermentation period that is stopped
forcibly by heating; white is not fermented.

Roll leaves in the hands until they become sticky
and curl up into a tube. Then stack 7-10 cm high
in a container and cover with a damp towel. Wait
about 8 hours, making sure to keep the towel
moist. The strong smell of tea is a signal that the

fermentation process should be halted using heat.

{ 65 |

Green
Water 75°C
Steep 1-3 minutes.

III. ROASTING

Roast the tea in an oven at a temperature

of 90-95°C for about an hour, and then lower
the temperature and allow it to dry completely.

IV. DRYING

Place the trays of tea in the sun. For white tea,
this is the only step in the production process:
The leaves are wilted and immediately dried
to prevent the tea from fermenting.

E‘
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uman memory is structured in a curious way — certain aromas Fill your home with the scent of fresh coffee, and no matter where you are,
arouse intense emotions connected to past experiences associated ~ every time you brew a cup, it will bring up all the good memories and feelings
with that scent. By preserving your happiest, coziest and most associated with home. Every sip will fill your body with a sense of well-being

comforting memories in the form of a scent, you can pull them off your and peace.

memory shelf and enjoy them at any moment.

LOCATION ’ @

The ideal location for growing coffee is warm and humid, ‘

with dappled sunlight and a stable temperature (17-23°C).

Coffee plants prefer loose, fertile, well-watered soil with good acidity. Q
High-altitude coffees taste complex and acidic, while lower altitudes ‘

produce more aromatic varieties.

COFFEE SHRUBS
Sprout your coffee seeds in a planter. After a year, transplant
the seedlings into the ground in an area with low wind.
Find an area surrounded by larger trees to provide shade
from direct sunlight. The tree will bloom in the third year,
and by the fifth year, it will start producing red berries.
Don'’t forget to prune your shrubs to keep
them no taller than 2-3 m
for easier harvesting.

PROCESSING THE BEANS
Wash-processed coffees tend to have a pronounced sourness,
while dry-processed beans are sweet. For wash processing (I),
you need a depulper (1), an iron box containing a roller with
teeth. The berries are squeezed between the wall of the box and
the roller, freeing the coffee beans from the pulp, which then falls
through to the bottom of the container. After this initial cleaning,
soak the beans in water (2). Any excess pulp will be removed
during the fermentation process.

For natural or dry processing (II), leave the berries to dry

in the sun (3), periodically turning to prevent mold from
forming. This takes more time and sunlight than the usual
method. Once dry, separate away the pulp and roast the beans
in a rotating drum (4) over a fire. The roasting process affects
three key characteristics of the coffee: acidity, sweetness and
bitterness. The darker the roast, the less acidity will remain
and the more bitter the coffee will be.

PLANTS COFFEE

Coffee is a stimulant usually consumed
for its energy-giving properties. If you want
to maximize its revitalizing effects, take
a 20 minute power-nap right after drinking
your cup of joe. You'll benefit from the sleep
before the caffeine kicks in. Caffeine blocks
the action of the signaling molecule adenosine
in the brain, which makes you feel fatigued
and drowsy, and so caffeine invigorates
the mind and helps you stay awake. Caffeine
also causes increased levels of dopamine
in the reward centers of the brain, which
means that it delivers a mild high,
but it’s also addictive.

MOYKA POT
If you're too groggy in the morning to even make a cup of coffee, you can Now, place the kettle on the fire. As the water boils in the lower tank, it turns
entrust the process to a coffee maker. You'll need a container with two into steam, increasing the internal pressure and pushing the water up through
detachable parts and an air-tight seal. Fill the lower tank (1) with water. Hang the funnel. It then passes through the coffee in the mesh filter, absorbing its
a funnel (2) from the top of the lower chamber. Pour the ground coffee into flavor and aroma, and shoots out the upper funnel (4) to collect as an espresso
amesh compartment (3) between the two tanks and attach another inverted shot in the upper chamber (S) ready for pouring.
funnel (4) on top.
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o
o e

he secret to chocolate’s power over people lies in its ability to balance Collect ripe seeds from the wild cacao tree and sprout them in bamboo tubes.

flavors. It can unify two otherwise incongruous tastes: sweet and salty, Plant the shoots in the shade of tall trees to protect the cacao from direct

bitter and spicy. Chocolate creates harmony and is an excellent way sunlight and wind. Trim the ripening buds off the plant until it reaches the age
to store energy. Plus, it makes people happy, which is valuable in and of itself. of five so the tree will be heartier.
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Cacao paste is the base of any chocolate but white (which uses cacao butter 4. Pure cacao paste is aromatic but very bitter. Add powdered sugar.

but no cacao solids). It needs to be stirred continuously while being cooked Pour in milk or cream to make milk chocolate.

for about five days at a temperature of 85-90°C. This will make the mixture S. Pour the finished chocolate into molds and refrigerate.

homogeneous, evaporate excess moisture and get rid of any extraneous odors,

e A allowing the pure chocolate aroma to shine through. You can change the ratio of bitter to sweet or mix in other ingredients such
7 ‘4:,7/';/!// as nuts, fragrant flowers and freeze-dried berries. Or spice it up with cinnamon,
=9 Here’s how to make chocolate bars: vanilla pods, cardamom — even pepper and sea salt. Substitute almond, coconut
1. Melt the cacao paste until it becomes a liquid at 42-45°C. You shouldn’t or rice milk for animal milk or honey for sugar.

raise the temperature too high, or the paste will lose its elasticity.

2. Cool to no more than 31°C and bring out your cacao butter (obtained Thanks to the cacao butter, the mass crystallizes and hardens but melts upon
by squeezing cacao paste under a press). At temperatures up to 25°C, contact with your tongue, releasing a full bouquet of flavors and aromas.

cacao butter is hard and brittle, but at 32°C and above, it becomes aliquid. ~ You might also grind the roasted beans into a powder and add hot milk,
You want to use the solid version. sugar and spices for a fortifying pick-me-up drink.

3. Break your cacao butter down into small granules and mix them into
the cacao paste. Dip a knife into the mixture. If you did everything correctly,

Peel ripe fruit away and extract the seeds, otherwise known as cacao beans. Dry them in the sun then roast them over a fire or in an oven. The outer hull within one and a half minutes the chocolate mass on the knife
Remove the pulp, spread the beans out on a sheet of banana leaves and leave of the seed will burst and can then be peeled off. Grind the beans into a thick will become dull and harden.
covered for a few days. Shuffle them around regularly, and after two weeks, cacao paste.

the cacao seeds will darken and gain flavor and aroma.
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PLANTS PLANTS RICE & HYDROPONICS

HYDROTONTCy ™

T

Glass covering

ifficulties with the geography, soil quality, climate, weeds and pests It’s possible to have large-scale production of cereals, tea, grapes, vegetables . Mirror system
can all complicate your work in the fields. But this is no reason and herbs without fields stretching out as far as the eye can see. Economize . Water cistern
to forego agriculture altogether. on valuable crop space by setting up hillside terraces or building a vertical farm. Well

. Irrigation pipes
. Ventilation shafts

. Plant carousel

N AN R W

If the terrain is hilly, place mini-fields on the slopes in the form

-

of broad steps. Construct clay bumpers around each terrace, =

or the layer of fertile topsoil will quickly be washed away. - __'i:‘(‘i?_\.\
While you're at it, dig irrigation channels with openings _-:;;r)r,’//
for drainage. Grow a different plant every year to avoid soil

depletion. Switch out tea for grapes then grapes for corn

=)

and so on. Periodically plant Azolla, an aquatic fern —

its roots host a bacterium that can absorb nitrogen from
the air and convert it into a form suitable for plants.
It is an excellent natural fertilizer.

VEE R e B e b B e BT b T B )

FLOODED FIELDS

Growing rice will require that you have a river or lake nearby to irrigate your
crops by gravity via canals or hoses. Rice shoots must be protected from strong
direct sunlight and weeds. This crop requires a lot of water, but the water level
should still cover less than half the plant. To avoid unnecessary waterlogging,

drain water from time to time through a canal system.

Thresh the husk from VERTICAL GREENHOUSE

the grain. To make brown
rice white, sand the grains
by rubbing them together.

This can be done in a mortar

Keep the field free of weeds Fear neither inclement weather nor nutrient-scarce soils by creating your own

(such as reeds and sedges). Rice will ripen
You can either wade knee- in 3—4 months. When

ideal ecosystem. Arrange the plants on a moving carousel that raises and lowers
the plants to ensure that each one receives an equal amount of light and water.

Before planting rice, flood

Soak your rice seeds
in water. You can plant them

deep through water all day it reaches about 40 cm

getting your fingers pruney,

in height, drain the water

or a rotating barrel. Just keep
in mind that while this will

your field preemptively to in the ground after 12 hours  or you can introduce ducks or let it evaporate. After Rice ears can be cut improve the appearance and iR
wash away any unwanted of soaking, but it is better and fish into the water. They ~ a couple of weeks, the rice or plucked out whole digestibility of the product, 1. Substrate

seeds and prevent weeds to wait until sprouts will eat harmful insects and ~ will turn yellow, a sign that with the roots. Dry it will reduce the nutrient Instead of soil, you can use coconut husk or shredded tree bark and immerse the roots directly

from growing. are around 2 cm high. weeds and fertilize the soil. it’s ready for harvest. the ears for 2-3 days. content.

in a substrate solution containing all the necessary nutrients. This way, the plants don’t need

to expend energy developing a large root system and can instead focus on ripening the crop.

MR R

2. Water

Place your water container above your plants and use gravity to push the water through your Py

irrigation system. Draw the water into the irrigation containers using a pump (page 162). : _\b;f{:ﬁ
ke

3. Light

If you set up your vertical farm in a room with glass walls (page 114), you can get by

with natural light. Install mirrors (page 182) to reflect light onto the plants from all directions.
Install a wire grid to redirect growth horizontally to prevent plants from growing too broad
RICE and shading their neighbors. This also helps stimulate the growth of new buds.

Rice can replace bread and other grains as the basis of your diet. The grains can ~ The bran — the stuff that remains after the grain has been cleaned — makes

be used to make starch, flour, alcohol or wine. Rice germ makes oil, and rice good feed for livestock and poultry. By the way, the ducklings and fish you 4. Air circulation
straw works well as paper pulp or mattress filler. Rice flour can also be used raise in the paddy fields can also become the protein in your meal. Ventilation is required to control humidity levels. That being said, plants don't like sudden
as the foundation of many cosmetic products, such as powders, blushes temperature changes. To ensure a comfortable environment, make a water heating system
and oils, which in turn can be made into creams and scrubs. (page 156).
{ 70 ] { 71 ]
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ime management is vital in extreme conditions, and a single second can
make the difference between survival and demise. Instead of crafting

weapons and spending hours (or even days) on the hunt, you can set

traps and complete other important tasks while you wait, such as chopping

wood, fetching water or building shelter.
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WOLF PEN

To catch predators who have been attacking your herd, drive long stakes into
the ground, creating two circular fences. The diameter of the inner ring

should be 3-4 meters and should be solid and unbroken. The diameter

of the outer ring should be around 45 cm larger. Install a gate in the outer ring,
one that swings only inward. The wolf will be able to move forward freely down
the narrow corridor but unable to turn around. Lure the predator into a trap
with live bait — a goat kid, a goose or a piglet.

The main concept behind any trap is the same: There's an entrance but no exit.
No complex tools or materials are required — nature already has everything
you need. The most important part is deciding where to place your trap.
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i X ..JV?'.. %} i Are flies spoiling your food? Start by making a box. The bottom wall of the box
i | B 73 i shouldn’t be flat but should rather form a pyramid sticking into the box with
‘l &;f

ahole at the top. Insects will be able to fly through the hole but won’t find their
way back out again. Place some sort of meat in the box as bait, preferably

not too fresh.

GROUSE PIT

Dig an angled pit with an opening wide enough that a grouse can crawl through.
On the bottom, place bait such as rowan berries, lingonberries or cranberries.
The grouse will crawl into the hole after them but will not have enough space

to turn around and spread its wings, and it’s incapable of walking backwards.

KULEMA TRAP

This trap works for catching any foxes or weasels that may be stealing your
chickens. The trap consists of two parts. The main technical components
are the stick that keeps the upper part of the trap suspended, the notch it
fits into and the bait. Grouse meat makes for a particularly tempting treat.

As the animal tries to snatch the meat, it nudges the stick, releasing the upper

long, which then falls and crushes the prey. Many different kinds of traps can
be made using this basic principle. For example, instead of using a stick to hold
the log, try using a rope. Just be sure that the animal will nudge

the trigger as it tries to take the bait.

TENSION SNARE

Set a trap for foxes that are raiding your garden and killing your rabbits and hares.
Drive a peg into the ground and make a notch somewhere in the middle.

Tie a self-tightening loop (page 212) to a flexible tree branch (or long stick).
Bend this branch downward, cut a small notch in the end and latch the branch
into the notch in the peg. Place the loop in a spot that you suspect gets high fox
foot traffic. As the fox sprints along the trail, it runs through the snare, triggering
the spring-loaded branch and tightening the noose around its neck.

MOUSE TRAP
Dig a hole about 30-45 cm deep. The bottom should be wide and the entrance
narrow. Make a "roof" over the entrance from a piece of bark or wood on

supports made of small pebbles. The mouse will try to hide from danger under
the shelter and fall into the hole. Since the wall of the pit is at such an extreme
angle, the mouse won’t be able to scale it.
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fishing. Only in rare cases does it become truly dangerous, as most often

:]F ans of hearty and nutritious food should master the art of the quiet hunt:

the fisherman sits on the shore and waits for the fish to bite.

LURES

Predatory fish feed on smaller fish, so using a small metal plate can imitate

the flash of scales. Lures (7) can also be made to imitate water beetles, leeches
or crustaceans. You may also want to use real food as bait. Tie a small cage
filled with bait, known as a feeder (8), next to the hook. If you're fishing

in stagnant water, you can use bran, bread or steamed cereals. If you're fishing
in ariver, you'll need something denser and stickier.

ANIMALS

ANIMALS

FISHING

But be careful you don’t get hooked yourself — on dopamine. The thrill
of reeling in your reward can turn fishing from a necessity to a pleasurable

pastime.

To craft a fishing rod, you'll need a long stick made of bamboo or flexible wood,
such as birch, willow, bird cherry or maple. Attach a fishing line of interlaced
silk threads (2) to the rod (1). Fasten the barbed hook (3) to the end of this
line. The hook can be made from bone or metal. Now bait your hook. You'll
also need a sinker (4) made of pebble or iron that will help the hook sink below
the water’s surface. Tie a bobber (5) made of bark or cork a short way up

the line from the hook. When the fish tries to take the bait, the bobber

will begin to move, giving a signal that it is time to reel in your fish.

REEL

If you want to fish far from shore, add a reel (6) to your fishing rod. Wind a silk

fishing line around it, tie a hook to the very end and attach your bait. When you
cast your hook, the drum spins, releasing the wound line and making it easier
to propel the hook over a long distance. To prevent the line from tangling when
the bait splashes down, install a brake lever. The lighter the reel and the lower
the friction force on the axis of rotation, the farther you can cast the bait.

You can rotate the handle to retrieve, or slowly reel in, the baited hook

to attract the attention of fish.

|

Mix live bait, such as bloodworms or maggots, with clay. The fish will be
lured in by the scent. You can add vanilla, cinnamon or dill to the clay. It is
important to practice moderation and not overfeed the fish. The task of bait
is to attract the attention of the fish and lull them into a false sense of security.
You can also attach the bait ball directly to the hook. Bend the metal wire into
a spiral (9) and mold the ball around it.
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TRAPS AND NETS

If you need to catch alot of fish and feed a large
number of people, you'll need bigger traps. Make

a simple version using a woven basket (10) filled
with bait and immersed in water. Nets (11) will help
you catch even more. To weave them, you need

to cut wound thread or rope into long pieces.

- s & )

Lay half of the lengths of thread in a line parallel
to each other, and then lay the other half on top
perpendicularly. Secure each intersection with
aknot. Construct levers (12) out of wooden poles

to make it easier to raise the net.
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The best time to catch squid is at night.
They respond very well to luminous objects,
s0 you can highlight the bait by pointing

a flashlight at it.
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ANIMALS

t a certain stage of development, you will be faced with a difficult

question about the ethics of eating living beings. Fortunately, the need

to survive makes some decisions easier. Enjoy the advantages of being
at the top of the food chain, but treat the animals you kill with respect and
don’t waste any part of the body.

1. Hollow horns can be used to make musical instruments

and wine goblets.
2. The brain shouldn’t be used for food, as the risk of contracting disease 6. Fur is an excellent heat insulator
is too high, but it can be used for tanning leather. and produces fur coats that
can withstand severe frost

3. The guts and veins are good (up to -60°C).

for making bowstrings

(page 258) and strings . Leather is not only useful for shoes,
for musical instruments pants, bags, gloves, raincoats and
(page 338). To do this, furniture. It is a strong, very durable
thoroughly wash material and can be used to make

the intestines and veins, drive belts for various mechanisms

scrape off the external (page 242). The skin of young lambs,

membrane and any excess goats and cows can be used to make

fat, soak in cold water and cut parchment. It can be used in place

into long strips. Then stretch of paper or stretched into a skin for
and twist them until you get strings

of the desired length and thickness.

percussion instruments (page 332).

4. Boil the bones to make glue (page 140)
or grind into bone meal, which is
an excellent fertilizer (page 56). If you burn
the meal, the resulting ash can be added
to white clay to obtain bone china — an extra
thin and durable type of ceramic (page 136).

)

S. Hooves make for a rich stew, and the hard outer shell,
or sheath, can be carved into small trinkets such as buttons,
combs and ornaments. To remove the sheath, immerse 8. Blood is a valuable raw material. It’s rich
the hoof in boiling water for an hour. Drain and place a weight in protein, vital amino acids, phospholipids,
on top of the hoof and let it cool, and then remove the remnants
of the skin and soft tissues. Treat the sheath with a knife,

fine-toothed or coarse files.

iron and other substances that play an important
role in how our body functions. You can use it
to make smoked (page 98) blood sausage.

ANIMALS LEATHERCRAFT

After you have removed the skin from the carcass of the animal, you need
to thoroughly clean it of any meat and blood remnants. Soak the hide in saline
first to make this process easier. After that, the skin needs to dry as quickly

as possible, so stretch it between two poles and leave it to dry in the sun.

Remove the hair using a process known as liming, during which the hides
are treated with lime and sodium sulfate. It is the reaction product

of sodium hydroxide (page 24) with sulfuric acid (page 192). Lime

is obtained by roasting calcium-magnesium rocks — chalk or limestone.

to 1 liter of water. Soak the skin in the solution for several days,

You can also use a saline solution at a ratio of 20 grams of salt %.* : ,
turning it over from time to time. After this procedure, any i
hairs and residue of subcutaneous tissue can be easily
removed. After curing, many substances will remain
in the skin that must be disposed of. To do this, rinse
the skin in a soda solution (10 g per 1 liter water).

Then rinse your skin with clean water several times.

If you do not have access to any of the sources of tannin
below, stretch the hide across pegs and rub with it a mixture
of urine and clay. Leave it for a while then treat with fat

or oil, scrape and smoke it over a fire.

Leather becomes more wear-resistant, heat-resistant and resilient if tanned.
Extract tannins from oak, willow, spruce and larch woods or from the growths
formed on oak leaves. Another option is the fats of various marine animals.
Fill a rotating drum with a strong tannin solution and soak the hides.

Then squeeze out to remove excess water and repeat the process.

Now the leather can be rolled out, dyed, sanded, varnished and sewn

into the items you need.
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i w n — Lot

Sheep can be quite skittish. Graze them together with horses or goats to make
SELECTION sure they don’t run off at the slightest rustle of a bush. Sheep copy the behavior
To maintain your herd, you need to ensure it contains both males and females of other animals and will feel more protected. Sheep are quite hearty and can
of reproductive age. An effective way to raise animals with good meat, wool live outdoors in temperatures down to —15C°. Any lower than that and they

need a heated room. Sheep hooves are quite fragile, so the floor must be planked

and milk is to selectively breed them. Select the best members of your herd with wood for the flockto stay healthy:

Make sure your pigsty has good lighting in the fall/winter.

he domestication of wild animals is a transformative step in any Pigs need regular sun exposure to gain weight. To form fat and breed them using artificial insemination: collect semen and inject it into
civilization's history but carries with it an ethical dilemma. Livestock and improve the taste of meat, add lake sludge to the feed — the female's cervix during ovulation. A large syringe will do the trick. Share
will provide you with food, materials and clothing, but you have it contains the necessary elements: copper, biomaterial with neighboring farmers to help avoid inbreeding and make

calcium, zinc, sulfur, magnesium.
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to restrict the animals’ freedom of movement, suppress their natural instincts the stock healthier. Vaccinate herds against rabies and other diseases.

=
o
to seek as much profit as possible. But it's only humane to create the most -

Ch

and even artificially alter their birth rate and life expectancy. It'’s human nature If one animal falls ill, isolate it immediately.

comfortable conditions for those who spend their

entire lives (and beyond) working for you.

Many diseases in livestock are caused
by insect bites. The most vulnerable place
on a cow’s skin is the udder. Treat it
with a cream of laurel, menthol
and eucalyptus essential oils.

This will repel insects and soften

the skin of the udder, which will
keep it from cracking. That means
your cow will have a consistently

high milk yield.

Standing in one place for a long time makes
the horse's hoof soft. Because of this, the cornified
hoof tissue is quickly ground down, which causes
pain. Strengthen the hooves by nailing
horseshoes to the bottom to protect the living
tissue. The inner layer of the horny wall

of the hoof is delineated by a clearly visible
white line. This tissue is insensitive enough
to drive nails into.

To ensure a steady supply The wool of the goats will be thicker and

of eggs, supplement your of better quality, and the milk yield higher,
chickens’ diet with salt and if you treat the goat’s skin with a solution
chalk to make the eggshell of soda at least once a week. This prevents
- -
denser. Sour milk and herbs parasites from nesting in the wool.
3 ] . o : . i make good feed for laying

Each barn must contain drains for urine that lead to an under- A mud pit is a necessity for any hog farm. Pigs don’t have hens.

ground container surrounded by concrete. You can make organic  sweat glands, so they need to wallow in mud to effectively

fertilizer from manure and water the fields with urine. The feed regulate their body temperature. Chickens need an ash pit

storage room must be protected from moisture. Most livestock to clean their skin and feathers of parasites. But make sure

can eat hay, silage, legumes and grains. Feed birds birch branches  to dilute 1 part ash with 2 parts river sand and 100 grams

and nettle leaves in the summer, which will save them from of sulfur, as concentrated ash contains potash and soda

vitamin deficiency and allow them to fly faster in winter. that can irritate the skin and mucous membranes of birds.
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ven during their short span oflife, the fragile moths are capable
— of altering the course of entire civilizations. This is all thanks

to the unique threads created by a particular moth’s caterpillar stage:
the silkworm. Each thread is 40 times lighter than a human hair but has nearly
the same tensile strength as a length of steel wire of the same diameter.

ANIMALS

These threads can be woven into the finest fabrics with applications in
many different fields, from medicine to music to electricity. But producing
this material means cutting the already brieflife of the silkworm short and
devoting your own life to the craft.

ANIMALS

SILK

SILK THREAD

To start, mate your silkmoths. They’Il lay eggs around 2-3 days later (1),
and the larvae will hatch after 8-10 days (2). Move them to a well-ventilated
area and keep them fed regularly with fresh mulberry leaves. Around 30 days
later, the larvae turn into caterpillars. When they turn yellow and slightly
transparent, they re ready to pupate (3). Provide them with a tray equipped
with pegs at the bottom (4). Within 34 days, they’ll start spinning their
cocoons around these pegs (5). A single thread can be up to 1.5 km long!

At some point (usually around 15 days later) you'll have to interrupt this
process; otherwise, a new moth will burst through the cocoon and render
your efforts futile.

To keep the threads intact, place the cocoons in boiling water (6). This kills

the pupa and dissolves the protein sericin, which is what binds the silk threads
together. Now carefully brush the cocoon to find the end of the thread. Once
you’ve done this with 6-8 cocoons, gather the threads together, pass them
through a hole in the middle of a plank of wood and wind the threads around

a spool. As you rotate the spool, the cocoons will unwind (7). Rinse the braided
yarns in soapy water to get rid of any excess sericin and other substances then
rinse again with hot water. Now your silk thread is ready to use. It can be used
to make strings for musical instruments, thread for suturing wounds and
winding for wire. You can also weave silk to make parachutes, sails

and even armor.
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The thread of a silkworm has a triangular cross-section,
causing it to refract light like a prism and giving silk
its characteristic shine.




ANIMALS

products for us. But even some insects can be extremely useful too —

]l arge animals like cows, sheep or chickens provide many important

such as bees. Bees are the epitome of waste-free production, and
everything they make can be put to use, including honey and wax. And they
do all this while also quietly helping surrounding plants reproduce by
pollinating their flowers. That’s why a team of busy bees is a must-have
for any farm.
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BEEKEEPING PRODUCTS oo e 2. Phegen
Wax can be used in the making of candles, cosmetics, - 3. Honey stomach
polishes, lubricants and even music (page 342). To obtain wax, e, 4. Stomach
first melt the honeycomb. Royal jelly is used in cosmetics. It is secreted ‘ o 2 f/mall e
by the maxillary glands of the so-called “nurse bees,” which provide food 7: S;t:logrer;sac
for the queen and her young. You can collect the jelly from the frames where 8. Upper jaw with royal jelly producing gland
the larvae are being fed. The delightfully named “bee bread” consists 9. Wax glands

of balls of pollen and nectar stored in the honeycomb. An easy way to get
this delicious product is to freeze the honeycomb, remove the layer of honey,
grind the comb up and sift through a fine mesh. The frozen wax will fall away,
leaving behind the hard granules of pollen. Bee pollen is the pollen not yet
stored in the honeycomb. To collect it, place a lattice with small holes

and a tray at the entrance to the hive. Some of the pollen will fall from

their legs onto the tray as they pass inside.

Propolis, or “bee glue,” has proven antimicrobial properties. Scrape

the propolis off the ceiling boards and frame attachment points. Bee venom
is used to treat the musculoskeletal system and the nervous system. In order
to obtain it safely, you’ll need to annoy your bees. Expose the glass plates

under the beehive grates to a slight electrical current. These weak electrical

impulses will irritate the bees, and they will release their venom, which
I — worker bee

II — drone (fertilizes the queen)
III — queen

will remain on the plate.

CANDLE
Make a wick out of a twisted cotton thread and dip it into a bowl of melted wax. ~ Another option is to make a candle in a clay or glass mold. To do this, fix
Pull it out and allow it to harden slightly then dip it back into the wax. Repeat the wick on the sides of the container and fill it with wax. This method allows

this process until you're left with a candle of the desired thickness. you to mix together different colors and scents.

7 o4 %
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ANIMALS

Make the back of the hive
out of transparent material
so you don't have to open it
to monitor its condition.

APIARY

You can search for hives in the hollows of trees and take what you need
from wild bees. Or dig artificial hollows yourself and wait for your apian
friends to arrive. But it’s better to build hives for your bees. Insert wooden
frames into the hive. The bees will use these as an underlying structure
to build the honeycombs in which the queen will lay eggs. Worker q
bees will bring pollen and nectar into these combs to feed their offspring. "

In the lower section of the hive is the storage reservoir, where bees

keep their honey.

TRAPS

Ideally, a colony will move into your hive on its own.

PROTECTION

Bee venom can also cause severe allergic reactions
Ifit doesn't, place small hives with old combs cleared and anaphylactic shock in some people. You'll need
of honey around the edge of the forest. Rub them with protection: gloves and a suit with a hood or a hat
mint or lemon balm — this will attract the bees. with a veil. Bees can also be pacified with smoke.
‘When the wild bees settle into the trap, bring it to your This instinct, developed to save the colony in
apiary. Don’t forget to put a landmark near their new home, the event of a forest fire, causes the bees to collect
such as a large branch or a stone on the roof; so that the bees honey in their honey sac. As a result, the abdomen
don't get lost during their first outing. If it's a large colony, move them loses its mobility and the bees cannot sting.
into new hives or place new frames; otherwise, the bees will get crowded The smoke also masks the pheromones released
and leave. Only take the combs after the bees seal them with a layer of wax. by guard and injured bees. Therefore, your invasion
Never take the hive’s entire honey store all at once, as they need it of the hive will go unpunished.

for nutrition and reproduction.
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ANIMALS ANIMALS INSECTS FOR FOOD

n terms of nutritional value, small insects differ little from large They require a lot less space, time and effort than traditional livestock, Insects come in a variety of flavors and textures, many reminiscent of other
:][ crustaceans and molluscs. They are rich in protein, unsaturated fats and especially if you focus on colony insects. Just don't go for termites! They emit food products. Experiment with your bug-based cuisine! Fried wasps can
micronutrients necessary for humans. You'll need a lot of them to feed even more methane and carbon dioxide than cows, and most developed be used in place of pine nuts; spiders also taste nutty; worms can substitute
a family, but luckily, this problem is easily solved by raising insects instead civilizations already have enough problems with greenhouse gases. for sunflower seeds; grasshoppers resemble sardines; ants are like beef jerky;
of collecting them.

young bees can serve as a substitute for smoked fish or oysters; and June bugs
taste like lobster.

Grasshopper and beetle larvae, as well as butterfly and moth caterpillars,
are best fried in oil over an open fire until crisp. And June bugs make
an excellent soup.

If an insect is brightly colored, chances are it’s poisonous. The same goes

for many slow-moving insects. They take their time because they’re unafraid
of predators due to the toxins they contain. And never eat an insect that you
find already dead. Whatever killed it may have a negative affect on you as well.

. Mandibles
. Prothorax
Mesothorax

. Metathorax
Wing

Wing case

. Mesothoracic leg

PRNON R G-

Look for beetles and their larvae in decaying trees and under fallen leaves. Butterfly Crickets love sweets, so you can catch them by leaving a container of sugar in the field. Locusts
larvae, pupae and caterpillars can be found in live wood, under tree bark or under rocks. are attracted by light, so they can be lured using a flashlight at night. Many ants can be collected
It is easier to catch crickets in the early morning or late evening, as they are less active by lowering a stick into their nest. You need to cook your ants as soon as you catch them;

when temperatures are low. otherwise, they release acid, which will ruin the taste.

Crickets and their close relatives make the best substitutes for beef. Keep

crickets by constructing a cricket farm with separate modules. The insects live

in one room (1) and reproduce in the other (2). The two modules are connected
by tubes through which the insects can move freely. The container must be kept
at a high humidity of 70% and a high temperature (3) (about 35°C).

It is important to have ventilation (4), as well as blackout blinds (S) to control
the day and night cycles. Please note: Don’t put open water containers in your
farm or the crickets may drown. Use damp cotton wool or a damp sponge

as a drinking trough.

Once the crickets are old enough, they need to be moved to the breeding

room (2). One male is needed to fertilize four females. Place three such groups
in a container. When the crickets start chirping, they are ready to mate. Crickets
lay about 300-800 eggs over 2—4 weeks. Wait 10 days, and you'll get a new crop
of crickets, which can be served for dinner.
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delicacy or peasant food? With oysters, this question is meaningless.
The delicate taste and nourishing micronutrients make for an exquisite
dish that can be enjoyed raw by both the highborn and the low. All you

need to do is to collect oyster shells in shallow water at low tide then crack them

open and enjoy a fresh bite of umami that comes with its own serving dish.

ANIMALS

Opysters are rich not only in protein but also in many mood-boosting substances,
giving you a slight feeling of euphoria. If you want to enjoy the benefits of oysters
without relying on the tides, make your own oyster farm.

ANIMALS

OYSTER FARMING

Once they’re 3 years old, move the oysters to a place where
they’ll be out of the water at low tide or in brackish pools.
You can shield your oyster field from waves with a barrier
made of cement (page 148). Regulate tidal water levels
using floodgates. ——:

Opysters prefer seawater with a low salt content, so they live only in the intertidal

zone near river mouths. Find a suitable area along the river for your farm. o s

It should be 15-20 meters deep, have a flat bottom and moderate
current strength and be protected from waves. This is important,

since a temperature change of even 10 degrees can kill oysters.
Build an access dock on stilts or use buoys to keep it
afloat. Secure old shells to a long rope or copper
wire. This will give young oysters that
wash in during breeding season

W1

a foothold, allowing them
to cling to the rope.

Opysters don't need to be fed, as they filter
plankton from the water. At the end

of summer, move the young oysters into
fine mesh bags. Spread these around

the bottom of the bay on 30 cm-high
platforms or in tiered cages. This will
protect the oysters from sediment
pollution and their natural enemy —
starfish. Clean the cages at low tide.

Opysters are eaten live. The shell of fresh oysters

is tightly closed and "rings" when tapped. Open it
by sticking the tip of a knife into the flat side where
the two shells meet, then twist the knife 90°.
When the shell opens, trim the muscle

and remove the top shell.

PEARL
Gently pry open the shell of a 1-year-old oyster without
completely breaking the hinge and make a small incision

in the flesh. Place a grain of sand or a bead inside. The oyster
will begin to secrete mother-of-pearl from the mantle, the outer
layer of its skin, to envelop the foreign object and protect itself.
Pearls usually grow a couple of millimeters every few months.
Small pearls take about 3 years to form, while large ones take S.
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The harder the living conditions, the tastier —— ——
the meat will be. Oysters trying to retain salt e

to regulate salt levels within their shells become ——
chewier and more elastic. Watch the salinity
of the water. Take a kilogram of the water and
allow it to evaporate or boil it dry. Weigh the
salt residue; the number of grams divided B
by 10 gives you the salt concentration e —
of the water. Delicious oysters grow in water
containing 2-3% salt. When the concentration

is increased to 3.5%, the meat becomes —_—
tough. If it falls below 1.2%, the oysters die. -
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o need to drill wells and wait for gas supplies to travel from far

away if you have cows. They can be used as a source of natural gas.

ANIMALS

In an anaerobic environment with a microbial presence, the waste will
ferment and form carbon dioxide and methane, which can fuel gas boilers

Organic waste can also be turned into biofuel, which allows you and stoves.
to get more use out of your food products.
The center of the entire biofuel system is the reactor (1). Fill it with any bio
waste (2) you wish to dispose of. Now inoculate the mixture with methane-
producing archaea (simple unicellular microorganisms). The process is simple:
just grind up the digestive tracts of a few cows and add them to the bioreactor.
The gas produced will flow through a system of valves and reducers (devices
that reduce and stabilize pressure) into a gas storage tank (3). You can =
use this to fuel gas stoves, space heaters or hot water systems (4)
or gas engines (5) that power electricity generators (6). But first -
you must purify the methane of carbon dioxide and water. |
To do this, pass the gas mixture over quicklime powder 4 r
or sodium hydroxide (page 24). ’ A
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Be careful! Methane
is extremely flammable
and may form
l an explosive mixture
LA with air. Therefore,
{ 1 the bioreactor should be
buried underground and
insulated using several
layers of bricks
-1 or concrete blocks.
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ANIMALS

Mineral diesel fuel consists of paraffinic, naphthenic and aromatic
hydrocarbons. Biodiesel is made from methyl esters of fatty acids.
Fatty acids can be isolated from almost any raw fatty material but

are most easily derived from vegetable oil. The ideal choice is rapeseed
oil, which is almost completely (96-98%) converted into biodiesel.
Vegetable oils are an ester of glycerin and unsaturated fatty acids.

To produce biodiesel, you need to replace the glycerin with methanol.
The reaction requires some sort of catalyst —

for example, sodium hydroxide.

To obtain methanol, slowly heat pieces of wood
in a covered container over a fire. Use only
wood from deciduous, not coniferous, trees.
Without oxygen, the wood will decompose
rather than burn, eventually producing
charcoal. !
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Collect the vapors released in the process and

condense back into liquid. Methanol can be distilled from this.

Mix with sodium hydroxide in the reactor (1) and add the oil in a ratio
of 10:1. Then pump the solution into the decanter (2), a container
where the mixture will separate into layers. The heavier glycerin

will sink to the bottom, where it can be drained and used in cosmetics.
In the next decanter, the almost completely purified fuel is cleaned

of the remaining ethanol using a dissolved catalyst (3), which is then
returned to the reactor (1).

Now the biodiesel is ready. You can use it to run your equipment.
Unfortunately, you cannot store biodiesel too long for future use.

The bacteria inside completely decompose the material within a matter
of months, which is, by the way, a very eco-friendly byproduct.
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FOOD

inding food isn’t easy, and preserving it is an even more daunting task —  Learn to manage the natural decay processes in these substances —

:]F various destabilizing factors within the structure of the food rapidly
break down the organic matter. But you know what they say: If you
can't beat ‘em, join ‘em!

denaturation and fermentation — and you’ll open a world of tasty new recipes
that are much less tied to the whims of the seasons and the vagaries of nature.

BREAD

The grain, which starts out tough and unappetizing, undergoes mechanical,
chemical and thermal processes that transform it into a completely different
product. The chemical and thermal decomposition releases substances that
make bread more nutritious than just grain alone. You can bake bread

on coals, in a hole in the ground, in a clay pot or in an oven. You can mold it
into different shapes or add spices to taste. The possibilities are limitless.
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E

FOOD BREAD

DOUGH PREPARATION

The basic ingredients of any bread dough are flour and water, and salt can be
added to really enhance the flavor of the bread. However, you'll also need

to get your hands on the right strains of yeast or cultured lactic acid bacteria
(or a mixture of both). These consume the starch and fermentable sugars

in the dough and release carbon dioxide, the gas bubbles that make bread rise.

But where can you find natural yeast? It’s all around you! The air we breathe
contains the correct strains of both yeast and lactic bacteria. All you need to do
is create a favorable environment for them to propagate — for example, a mix
of equal parts rye flour and water. Place the mixture in a warm place, and

in a few days, the microbes will start fermenting the dough. You'll know it’s
working when you see bubbles and notice a slightly alcoholic fragrance. You can
also find spores on the peel of sweet fruits and berries. Chop the fruits or mash
the berries, pour warm sugar water over the mixture and close the lid. After

a couple of days, the yeast water is ready. Mix it with flour to make a starter.

BREAD BAKING
After adding the starter, the dough should be Almost immediately after baking, the bread starts
kneaded and set aside in a warm place for a couple  to become stale due to the loss of moisture, when

of hours to allow the yeast to produce enough starch molecules in the crumb return to their
carbon dioxide. Then place the dough in a cold crystallized state. This happens even in humid

place for a few more hours so that the dough conditions. But the process can also be regulated —
becomes stiffer and the gas is distributed evenly. heat the bread to 60°C and wait until the starch

and water once again become soft. You'll have fresh
bread once again!
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alt is something you definitely can’t do without. First of all,

it’s an important source of electrolytes, which play a key role in
the transmission of nerve impulses and contraction of muscle fibers.

ATI

FOOD

Secondly, salt crystals offer great defense against bacteria that spoil your
food, as well as weeds that ruin your buildings by sprouting between cracks
in the brickwork. The good news is that salt is a plentiful resource.

There are many different ways to obtain it.

The easiest way to procure salt is from water. Search your local lakes — they
may have a thick salt deposit on the bottom. Can’t find anything nearby?
Create an artificial lake yourself. If you live in a hot climate by the sea, dig

a few pools nearby. Pour seawater into the first and let it settle so that heavy
impurities fall to the bottom. Collect the liquid and move it to the second
pool. Allow the water to evaporate, and you're left with pure salt.

The earth's crust contains layers of rock salt. They were formed as ancient
saltwater bodies dried up. This salt is then extracted in a mine or a quarry.

In arid regions where the groundwater is close to the surface, more water may
evaporate from the lower layers of soil than can be replaced by precipitation,

in which case the soil becomes salinated and a salt marsh is formed. Pour water
over this soil to form a solution, then all you have to do is filter and boil off

or evaporate the water. By the way, any wells you dig in this area will probably
also be salty.

EVAPORATION

The evaporation point of salt is much higher than the evaporation point

of water. You can use evaporation to extract salt from brine. In hot climates,
all you need to do is pour saltwater into a wide, shallow container and leave
it in direct sunlight for several days then collect the dry salt from the bottom

of the container. If you're in a cooler climate, you can speed up the process __#=" £ A
by boiling it over a fire. As the water evaporates, the salt solution “,4%,‘?: ¢ o
ol
(G
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will become saturated and the salt will precipitate and can then be filtered e
out. And if it’s just below freezing outside, you can save your fuel: Brine also

Wood ash may taste salty but be careful — this is not the kind of salt you want.
The main water-soluble components of ash are potassium salts, carbonates,
chlorides and sulfates, and you need sodium chloride, which is only present

in very small quantities in ash. Therefore, it is better to use wood only as fuel
for evaporating water from a sodium chloride solution obtained through

other methods.

s
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FOOD SALT & PRESERVATION

Molten salt can be employed as an efficient way of storing thermal energy.

It can be used to temporarily store heat energy: First, electricity is transformed
into heat, or heat energy is stored directly in molten salt, which is then kept

in an insulated tank until it is needed to produce steam
and converted back into electric energy (page 192).

Adding supplementary salt to your
diet isn’t always necessary. The role

of sodium in bioelectric processes

is the same for all living cells, meaning
that this element is found naturally
in many animal and plant products.
All you need to do to replenish
your daily sodium supply
is eat 300 g of meat.

freezes at a lower temperature than freshwater, so if the ambient temperature

For some organisms, salt is life, and for others, it’s a death sentence. Many

If you're lucky enough to find a salt cave, you can use it to store massive amounts

is between these two freezing points, the water will freeze by pushing the salt microbes die in 10% salt solution. This makes salt an excellent preservative. of food. But be sure not to ingest too much salt, as it could be harmful. Humans

molecules beneath the surface of the ice. Eventually, you're left with freshwater Use it to store fish, meat and vegetables for long periods of time. Anything require 3—4 grams of dietary salt every day and no more.

ice on top and a concentrated brine at the bottom. can be salted and pickled, from plant roots to mammoth carcasses.
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rying and smoking are two excellent ways to slow the process
of bacterial decay that spoils food. Drying removes the vital water

that bacteria need to reproduce and survive, and smoke contains

chemicals that slow bacterial growth. Sunlight and fermentation transform
the fats into an extremely energy-dense substance.

DRYING FRUITS AND VEGGIES

Fleshy fruits are best because their sugary juices thicken up easily. To prevent

tomatoes from rotting before they are fully dehydrated, place them on a mesh
screen so that there is airflow running both underneath and over the top and
cover with a cloth to repel insects. Add alittle sun and wind power and you
have yourself a tasty snack.

FOOD

Smoking also partially dehydrates the food, creating an inhospitable
environment for bacteria while simultaneously permeating it with
bacteriostatic preservative chemicals. Now you can be sure you’ll have

a steady source of food to last you on long journeys or cold, hard winters.

DRYING MEAT AND FISH

Remove any bones, tendons and excess fat (1). Cut the meat into smaller
pieces (2) and rub with salt and spices or soak in brine (3). You'll know your
brine is salty enough if a raw egg floats when placed in the solution. Hang meat
outdoors in a well-ventilated area at least 1.5-2 m from the ground to prevent
animal interference (4). Air circulation is vital to ensure that the meat

doesn’t start to rot. The temperature is not particularly important as long

as it does not exceed 40°C.

During the drying process, food is partially dehydrated and fermented.
As aresult, the juices inside thicken. If the weather is dry and windy, small
pieces of meat and small fish will dry in just a couple of days. In less ideal

conditions, it may take more than 2 weeks.

Place the slices in a jar, fill to the brim with oil and seal to keep a small taste

of summer with you all throughout the winter months. Juicy fruits such

as persimmons, dates, plums, apricots or even melons can be cured in the same
way. Pears, apples and similar fruits should only be dehydrated and not cured,
as they are hard and their moisture evaporates quickly.

FOOD DRYING & SMOKING

COLD SMOKING
For this process, the smoke must first be allowed to cool (20-25°C
or lower). The proper temperature can be achieved by passing

smoke through 2-3 meters of pipe. To ensure that smoke

makes it to the other side of the chimney, use a closed vessel
with smoldering wood chips instead of an open fire pit. Cold
smoking takes significantly longer than hot smoking — about

S days instead of 1. Vent excess smoke periodically to regulate
moisture and prevent the buildup of carcinogens. When the food
is ready, hang it outdoors for a couple more hours. Cold smoked
meat or fish are less fatty and contain more natural preservatives.
Therefore, they are shelf stable for several months. You can even
smoke cheese (page 104) using this method.

HOT SMOKING

Build your own smokehouse directly over your firepit.
Any structure with lattices or hanging racks will do.
Place this frame on raised bricks above the fire, then
spread your food among the drying racks so that

the individual pieces aren’t touching each other.

Pour wet fruit tree chips into your smoker. These chips
won’t ignite but rather will smolder for a long time.
The more smoke they produce, the better, so make sure
they are slightly damp. Place a lid on the smoker

and wait a couple of hours.
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ariety is the spice of life. New experiences

stimulate the area of the brain associated

with feelings of wellbeing, so spice up plain
foods to add new life to old dishes. Herbs and
spices can be derived from various parts of plants
that produce a particular smell or taste.

FOOD

They can enhance the natural aroma, improve
the consistency or add a pop of color to any dish.
Some even have antimicrobial properties and can
extend the shelflife of your food.

UMAMI

Try to describe the flavor of a food
using just one word. What comes

to mind first? Probably something
like sweet, sour, bitter or salty.

But there’s one more flavor that can be
described as “delicious” or “pleasantly
spicy.” This is umami, and it acts

as a flavor enhancer. One natural
source of umami is kombu seaweed.
Look for long brown algae in your
nearby bay growing at a depth

of 5-10 meters. Soak the komba

in water for several hours, and then
use the strained solution to prepare
meals or make a sauce by adding
dried mackerel flakes and shiitake

mushrooms to the infusion.

Or you can dry your seaweed and use
its flavor long after kombu season

is over. Spread the kombu on the rocks
along the shore and dry it in the sun
for about S hours. Then grind it

into powder.

FOOD

SPICES

Pepper

This refers to one plant, Piper nigrum, and the three different
varieties (black, white and green) represent different stages

in the fruit’s growth cycle. The oil is what produces the aroma,
and the alkaloid piperine is responsible for the taste. After

a while in storage, the aroma will eventually disappear,

while the pungent-bitter taste persists for a long time.

Bay Leaves

From an evergreen tree in the Laurus family. In addition
to fragrant essential oils, they contain eugenol, which has
an antiseptic effect. They retain their properties even
when dried. Add the bay leaves shortly before the end

of the preparation of the dish and don't forget to remove
before serving so they don’t add extra bitterness.

Cinnamon

This is the inner layer of bark from young shoots of plants
in the genus Cinnamomum. It contains an essential oil that
has a strong warming effect. Dry in the shade and the bark
will curl up into a tube.

Cumin

Dried seeds of the spicy herb Cuminum cyminum. This spice
masks the smell of fish and meat, so add to dishes that have
gamey lamb or river fish with a muddy aftertaste.

Cloves

Collect the unflowered buds of the tropical carnation tree
Caryophyllus aromaticus. Fortunately, it blooms twice a year.
The buds contain a lot of essential oils and should be dried

in the sun before use. If they're left to stew for too long, they’ll
become bitter, so add just S minutes before the dish is cooked.

Saffron

Dried stamens of the Crocus flower. Each flower has three
stigmas, which must be picked on the day the bud opens.
You need to process 80,000 plants to get a single kilogram
of the spice. Saffron does not mix well with other spices.

It is better to use it on its own and in very small doses;
otherwise, you will overwhelm the other flavors.




Nttty
B

i

hen you have no extra energy to expend and feel sluggish, you

have no time for inventing. Your mood is directly dependent

on your body’s energy stores. Sugar will replenish your energy
in ajiffy. Your cells can easily absorb the glucose it contains and metabolize
it into energy. A good dose of glucose instantly stimulates the brain's pleasure
center and raises levels of serotonin, the "happy hormone." That’s why sweets
are always a good mood booster.
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Sugar can be extracted from plants. Sugar beets, If using sugar beets or cane, wash them, chop Make as much of this raw “sugar juice” as possible —
sugarcane, sorghum and some types of palms and and boil them and strain the resulting syrup. 40 liters of juice will produce just 1 liter of syrup.
maples are all good options. All you need to do Use a press or mill to grind large quantities of beets ~ When the juice or syrup is prepared, pour it into
is harness the power of evaporation. This requires or cane. If using sorghum, simply cut the stems iron containers on a stove. Boil the liquid until it
a small stove. Build the main body out of bricks and squeeze the juice out. Maple and palm sap can  is dark brown and as thick as possible. (Use any
and on top place shallow iron containers with also be directly harvested from trees by tapping waste plant material as fuel for the boilers.) After

wide bottoms. The larger the surface area (making a deep hole or cut in the tree). that, leave the liquid in a cool place to harden and

of the container, the faster the process will go. crystallize. This can take up to 2 weeks. The resulting

crystals can be ground to smaller granules.
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FOOD SUGAR

COTTON CANDY
‘When heated, sugar turns into liquid
caramel. If you continue heating,
the sugar starts to burn. Before this happens,
spin the sugar quickly and it turns into thin,
wispy threads. Wrap them around a stick
for a fun fair treat: cotton candy.

To make it, you'll need to build a simple
machine. It consists of a motor, a heating
element, a distribution head and a bowl.

1. The body of the machine is an iron container. The heat source (alcohol 4. When spun, centrifugal force pulls the sugar out of the holes
lamp, fire) is placed under it. in the distributor head and stretches them into thin threads.
2. The working part — the distributor head — will spin when connected S. Wind the resulting strands of sugar around a stick by dipping it into

to any motor. You can even turn the pedals, which will be connected the bowl as it spins. Your cotton candy is ready!
to the shaft of the apparatus through the gearbox.

3. The upper part of the appliance is a bowl with high walls. A distribution
head (a small iron container with holes) is attached to the middle

of the bowl. Sugar is poured into it, and gradually, it heats up and melts.
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ilk spoiled again? Trying to combat lactic acid bacteria is a losing

battle — at most, it’ll win you a couple of days. It’s better to lean

into the funk and preserve the goodness in the milk by making
cheese. This product is a kind of milk concentrate: The proteins, fats and
minerals within occur in approximately the same proportions but are absorbed
much better by the body. And you can store some types of cheese not just

for months but for years.

ENZYMES

The enzyme chymosin used in the preparation
of rennet cheeses is obtained from the dried

and grated stomachs of newborn calves or lambs.
If this causes ethical issues for you, you'll have

to find a replacement either for rennet cheeses
or the enzymes. There are options: mold bacteria
(page 100); leavened bread (page 94); berries
used to enhance fermentation in wines

(page 62); leftover whey from previous

cheese or cheese curd production; fig juice

with the seeds removed; or a tincture of nettles
and salt. Feed the starter culture by adding
water, fruit, milk, etc., so that it grows.

Once it has developed, store it in a cold place.

{ 104 ]}

FOOD FOOD

Meanwhile, like a well-aged wine, they become even more delicious.
Cheese is a great travel food — a couple of chunks will give you a rich

complex of vitamins and minerals able to sustain you over a long journey.

CURD & CHEESE

UNRIPENED CHEESE

Add vinegar or lemon juice to milk that has been heated to 75°C. The

fattier the milk, the better. Once the milk has separated, place the solids in

a cheesecloth and hang until all the excess liquid drains out. Season with
salt, herbs and spices and store in a cold place. The process can be simplified
even further: just cook the milk and acid mixture, stirring occasionally, until
the curd separates from the whey.

And if you're running out of entertainment ideas, you can organize a cheese-

chasing competition: Who can catch the wheel of cheese before it rolls

to the bottom of the hill?

Making rennet cheese
1.

2%

You can smoke the cheese, sprinkle it with spices and even rub it with alcohol. The most
important element is constantly maintaining the humidity level and temperature in the room.
Due to the release of carbon dioxide, which is produced as the starter cultures ferment the milk,
holes will appear in the cheese. It usually takes about 2—2.5 months to fully ripen, but this
depends on the type of cheese and storage conditions. How do you know it’s ready?

Hit the cheese block with a silver hammer. If it rings, the cheese is ripe.

. Add your enzyme (or substitute) and acid. The milk will separate into solid curd

. Cut the resulting curd with a wide blade, separating it from the whey. Do not be alarmed

. Now, you must wait for the cheese to mature, but you'll have to check in on it frequently.

TOFU

If you are a vegetarian (or don’t have access to dairy animals), you can make

a cheese substitute using soy. Making tofu is similar to making regular cheese
but you use soy milk instead. Magnesium chloride, citric acid or calcium
sulfate is used to curdle the mixture. If you can’t get your hands on any of these,
use seawater — it contains calcium and magnesium salts.

CHEESE

Cow, sheep, goat and even donkey milk can be used to make
cheese. Found a herd of buffalo grazing nearby? Fantastic!

If you can manage to tame them, buffalo milk makes an excellent
cheese. There are many ways to radically change the taste, color
and texture of cheese. Try adding spices (page 100), changing
the aging time or using different enzymes and bacteria.

LIVING CHEESE

Think you’ve already tried
everything and nothing can
surprise you? Why not try a slice
of cheese with live insects in it?
Add cheese fly larvae to a bucket
of sheep milk. These creepy
crawlies digest the cheese,
producing a flavor that many

consider gourmet.

Allow the milk to “ripen”: keep it at a temperature of 8—12°C for 12-24 hours.

This will activate the microflora.

Then pasteurize by heating the milk to 90°C. This will kill unnecessary microorganisms
that can interfere with the fermentation process.

and watery whey.

if it turns green — this means that it’s ready. Add any spices, salt, nuts, etc., and press
the cheese into molds.

BREAD CHEESE

Once every 2-3 weeks, the cheese must be washed (this will get rid of unnecessary Take the mass of cheese obtained after fermentation and

microorganisms) and flipped over. roll it into a cake. Bake it in the oven or flambé it by pouring alcohol
over it and setting it aflame. This forms a golden crust on the cheese
that makes it look like bread. You can dry this cheese and store
it with your grains for years. When you decide to eat, reheat
the stale cheese and it will soften again. Or you can
add cheese "croutons” to hot soup and make

anew hearty dish.

CARAMELIZED CHEESE
Alight brown cheese with a caramel flavor can be obtained
by boiling cream and whey for about 7-8 hours until the sugar j
in the milk caramelizes. =

BLUE CHEESE

Alittle mold isn’t always a bad thing. Some cheeses are made by adding edible
molds, such as penicillin (page 34). To make this type of cheese, inoculate
the curd mass with mold spores before ripening and use long needles or sticks
to poke air holes inside the cheese mass. The air will allow blue mold

to develop evenly throughout the entire cheese.

PROCESSED CHEESE

Want to spread cheese on your bread? Spread<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>