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INTRODUCTION

The story of hamans is 4 story of discevery. Mo matter which planet, which timeling, in whichewer
bravch of the moltiverss you might find people, they' Il be busy improving their lives, This is our great
Eii"l: and ouT CUTES, d.tpcuding on which way you loak 3t it W can nipwer stopand e zatished with
whiat wie bave achieved — we'll keep sprinting Faster, pelting stronger, and growing blgper undil we fall.

Thee stary of civilization i 2 story-of failures and rebirths, When one world is destroyved, a new ane
rizes i dbe place, Thisiss aaiversal oy Though [have trbed many times, 've never managed 1o save
a civilization from the Gl Bz noten my Fnh‘:r‘h.uah:s: the old, but 1 can |.'||.'|.'|1- the nﬂvpnwam]
prospen, shorton and facilitate the path from dark ages to renatszance. This is hew thiz book came
i be — the ultimate guide o reboilding civilization. I'hope that it helps, that your civilization

will remiain standing, and if not, well, then at beast you can add a few beautifal pages to the book.



DISCLAIMER

- - - - - —

Thiz book is dessgned te provide geseal inlommation enly, Thesinformation (s provided and sald with

el krvwwledpe that the publisher and sutbor do ot offer any legal or other professional advice, In the casa
of a meed for amy such cxpertise, cansult with the .:||:|p'r-e1pri.:|b|: Pml’l:ssmn:l. This bk does not condain all
imformation availible on every subject. This book has not been credbed to be specific to any individual's

ar arganisalions stuation or needs, Bvery efort has been matle to make this boak as acourabe as pasible,
"Thiz ook should serve only as o goneral gaide snd nocae the uBtimae soaree of subpect informstion,
Thishank contzins Information that r|.1|@'||: bee cliabed] Al b5 intended enby 1o educate and entertain,

The author and pablisher shafl have mo lability o responsibility to any person or entity regarding

amy loss or damage meurred, o alleged to have incurred, divectly or indirectly, by the information
condainid i this boak. You heeeby agree to Be bouind by this disclaimae,

THE BOOK
The LTimsate Guiile To Rebodldng Crvilization
Ohnest editicn
02024 Pl Tdea Cosgrany
HiE-940 Pl Bareet, Londan, BCIAANE

United Kingdom

civilraationbook com
All rights reserved
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FIRST THINGS

defining moment inhistory was when we tamed the st flame, Arsd 5o manking] has learned 1o harness fine's transiormative powers,
A anid fire &= behind much of what we do'ina civilreation. Suddenly, This arouses an insatiable dosire to subjugake natures most powerful forces,
the darkness of night becomes manageable, Toilses gather near, food  When putin the hands of the people, thiz balance bebween creative-and
gan ba |:-|'4'-Fam.:‘| amd ibems and materials that were pmﬂnu:l}'lnmnuihle destractive forees wall defermine the p-ul:nl:i.al sp]unl!m' and HEr:ipm
are v within reache of thee new wirld,

BOW METHOD

|'||| :||'I'I||. |1|,:|.:|E L8] II!..ll-l"“l'l:" I1HE b-;_:-'n'
Dione have one on hand P Make

a2 substifwte with a exihle rod and

2 I:-mg_'!h of sbrirng; Sh.:rpru el encd
of a hardwood stick and stand fi
upnght inahole carved ingo a plank
of wood. Wiap the bowstning around
the ik and soove the bow Back and
farth — the sthck will begin to rotate,
The mare intenss the movement;

the faster the stick rotates. This heats
the wiasdlen p&mk. which wall soon
g o smnolider, The easdest types
af waod fo ignite are walnut, codar,

willonw, aspen and pine.

TINDER

Place tinder al the contact poimt between
tlse wenaden plink and the stick to inerease friction
and prn-:lu-l:: Hamics. Dr:.l moss o tree hark ¢'I||.-||3
are not the only option. Cattails, palmy free husks,
flax filers and cotton balls will yaickly dgmite
Gently biowing on the fire will abso provide

a continuous supply of coygen, and once

el tinder catclyes fire, you bave a fevw seconds
fos e it with wood chips and underbruzh.
ook for prine, witich will 1|.|.]1|;:|I:,r il wiith dr:,-

branches even in the rin: If there are anly palm

trees arcumml pou’ll have to climb — the bark hask
at the base of the coown remains dry




FIRST THINGS

MAKING FIRE

BONFIRE

Rationing your resources wisely 54 good habit to develop from the very start A great way to save fuel 15 to make a log candle, Split a pine fog | preferably

You can, of course, just pilewood onto yoier fire and it will burn brightly,
Bt not for long. It better fo pibe the ends of the lops on top of each other
so ithit they form an asterty and, as they bam, push the unbomi material

tothe center. This fire will bum brighter and longer.

pre-dhried ) inbo 4 pieces with an ax o 2 saw almost bo the base of thi bog
Lay-wood chipsin the grooves split by the axe and ignite. The fire and heat
will Last for many bowss, The wood burns and leaves behind charcoal, which
also carries large ampunts of enengy amd contains 3 ton of carbon.

TORCH

Wrap dry hark, moss and wood chips tighthy areand
] Ia;l.'gn:. branch ming a srip aof clath, then satmrate
with resin, which can be obtained from the ouber
bark of coniferaus trees, If there is ne cloth, wse
rope [ page 18] You'll be guaranteed several hours
of bisghit light.



aferis one af the most ortical natural
resturces bo secare o pomcsef,
Whithaut sater, you can anly sarvive

o maxkimum of aboot seven davs, Defnednation
clowds your comman sense, gquickly depriving you

af e awill 1o live — o conpelling reaso bo star

o geanch for water a5 soon as peasible.

FIRST THINGS

‘The muost obyvious solution is (o colled minwaler

ar-dew, Bt aisless wow have o shaman on yoor sde
wilking 1o perform a s dance everymworning,
yorr' [l eventually have bofind 8 more sustainable
source. Your mext meve will dipend on the bocal

cligreate and landacage,

FILTRATION & DECONTAMINATION

Finding water doesn't mean that yoir problims are over, Mot every source I fate fned s yow i the tropics and you have a steady supply of bananas, use

is potable {suitable for consumption ). Hoyou saccumb o your thirst and gulp the alightly posows peel in place ofa charcaal (ilter, Even if you don't have
diwn -t first wates you come aceoss; you may end up dying even faster than awater-tight container that can be placed ower o fise, yoii can still bl wabes
worn woikd Fromms debdsation, Almastall searces found in nafete will need usimg tee materials around you. Constract a container out of brch bark

to be filtered and decontaminated, especially Fthey re stagnant o murky. ard Bl i with eared rocks o, even better, mver pebbles. You can also try more
The main danger with natwral water sources is hiological threats, from bectera complex wates purification systems, soch as the disiller (page 118, but woull
orsdd iyl sprores o pacasitie Bevie, Larger parisites can be fibiered out hiave o advance your society o Few stepe Forward Brst,

by draining the water thrasly znd 2, wood dhuardeal {1 ar fine geavel (3],

- e



FIRST THINGS HOW TO FIND WATER

WHERE TO LOOK FOR WATER
The wasiest place tofind water is where the 20il is loose, Closest to the surface

s gronndwater, which you can semetimes see gathering in the degpest parts
oba valley, at the battom of & steep incling o1 in places covered in yerdant plang
B IF yoai're in the mounitalin, eeek oul sounrces in fisswees ab the base of clifis
and near areas of lush yegetation. Try digging under dry river beds; there may
be water under the layer of gravel, In the desert, midges and mosquitoes tend
Lo Swarmm droiid Hrumtdwabtr.j'u stave off thisst uslil your search B saceesshl,

drmk the e of trees ar PLLTLT!._'I.HI: malke sure ol kenow which cnes are
proksonogs | page 161,

NATURE'S HINTS

Take note of large colonies of insects (especially bees and ants), bocations with
thiick; juicy plant life, the flight path ofbirds and lecalized fog — these ae all
aigns that water is nearby; If you're near & cliff Baoe or rock wall, look for cracks
nias a barge sccumulation of bisd dooppings, Thiscould mean a hidden soarce

that's easily meachaliles with o straw

DEEP GROUNDWATER

Ifyou can't mamage to find 2 natacal water source, your best optso is drilling
awell The hole should be sufficiently deep {around [0 15 meters), and with
o buek, your'll be provided with cleas deinking water bos some time
1o come, Whisn Em.linEn:u'il:ahJE bacatson, look For alder, birch, sprace
ansl pine trees: I there are no frees around but a lot of sedges, this s
also a goad sign. A Lugeclay pot will lolp detoemine the exact
Ipcation of your well, Dicy it in the sun and set it dpside down.

Ifafrer a while the bottom of the pnl: l\ugr.n.: to “sweat,* thig s a t[and sk
to start digging,

-
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FIRST THINGS

= —_—
hile hanger may stimulate creatnity, Althoagh coaking belps release mtrsents, many Pt to emabos sune o fiest bite won't be your lass,
it {akes g||“|5:|| Iy l\lil\g Wi pl.l.r.-n |:-1.|.|||:s can he paten raw, 5o there's no need b wasie vou'll meed o beable to identify sdihle
i
to- fruddiea, The answer: F"_mts. eneTgy nrml:r.ng and poisonois plants.

SAFE PLANTS

Ln forest, mver OoF Swanipy enviraaments with 2 cool dimate.

yira can eal the bast — a thin byerindereath the bark — of many
trees. [t b better o look for bersis (i peat bogs. Blies omes

are more [ikely to be edible than red, wellow or whilbe ones.

But dan't confuse bloeberries with Raven's Eve | Pass giadrifolia ),
which caates paralivns of the bear) s,

Sweet herhg are gate. Plant tobers are naitrittous, as they contaim

starch. Cereals are a good source of protein and are better when

" crushed and mixed with waber. You'can eat pollen and chew

the needles of conifers.

En arid :cg;.ﬂ-n:,th-t iest place to book tor edible |_:I:|r|.'r::

is near waber. The flish of sugarcane stalks will satiate your
bunger. And caetl will ke you from sotreme thirs if you
wirkng ot the ligusd froms the pulp,

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

an ko i the lower branch of the dabe palm
& I|.|.'||.1|d will hqgm o Howr e o e, F.:-;pr-nmr.l:

in the saume way with other deciduows trees.




FIRST THINGS EDIBLE & INEDIBLE PLANTS

THE 5-15 RULE
L. Bub aemall amoont of the ;ﬂnn between poar :|-II1EET!.-

umd wait 15 minates. W thiscanses o adverse reaction, then:
2. RBub the plant on the nside of your efbosw: 1f this causes no reaction, then:
5. Hodd a piece af the plant between your lips. I there is no arritation,
burning or numbness, thent
4. Chew on asmall part of the plant {do not swallow), Wait 15 minutes,

Ifthere i no buming sensation or bitter taste, then:
5. Swalloow this small plece, Wakt 15 miamstes, If you experience no nalse,

dizsiness or other sympbarms of podsaning, you can eat a small quantiby
of the plant. EF]HHI:I' condition hasn't woarsened the next -:|.:_'g.'. thi pl:lnl:
e sale 1o use in feod

DANGEROUS PLANTS
Emibrella plants, which thove in damp-and cvergrown areas, are ofien inedible
Dionet touch the umbrella fronds with your base lands — this is the mos

pni:.:-mm part.

Even pilants that are predominantly edible may pack a poisoneus punch.
Appleseeds, leaves and pits of the-chemry, peach, phum, almond and apricot
ireed contain cpanogenic glycoaides, while groen potsto tubers and leawes
comtain the alkaload solanine.

Bt beware of burning poisenons glanis in an attempt to destroy them,

as inhaling the smioke: can be just as paisonous, [fyoun do end op poisoning
yourself, flush out yoor stomach by drinking at least 2 liters of water and
:imj'u.l:in.;s vormiting,




FIRST THINGS

1 good substitube for rope itseld, The sbdlity to brakl a rope gredchy fish nets and wild game traps. You can baibd o dwelling without fonls, drag

R ope can offen make a good substituleina pinch, but it hanl to finsd IF you are weapondess, rope makes i possibe o obtabn faod throngh weaving
icreses yous survival prospects heavy loads without wheels and even staunch bleeding without medication.

MATERIALS

Roape can be made of wool, animal sivew, hair, silk or whabever you can find
underfoot Plants are the best rope-making materiaks, Mettle, hemgp, jute; fax
and willens will do jusss e, Bust don't gather them in an open sne — dry plang
faberis less elastic, Femove thie leaves from the sterna, Mash them uniil you
are [eft with bong; strong fibers: By the way, a rolling mill makes the process

mmch easier,

BRAIDING
Miw b chow won the FiopeEs af e
brasdang: The secret to strong rope
is bwisting the fbers,

-. 1=
s -:-JTJIE-.'H-. i

1. Furst, take a bundle of Bbers and fold it into a loop. Dan't fald
exactly In the middie o sou’ll i oat of material on bothends
at the zame timee, and vou'H have to sdd mew fibers 1o both
midex. Thic will croxte a weak spotat the connection, which
is where your rope will start to fray. Progs the Bbers against
amy (bt surface with your palin and elide yoar hend forwand

ta-bwist ifie Abers topether.

2. Repeat the process and bwist several
bunsdbeimo s rope.

3, Then twist several smailer rEpes fogether
o creiie am even thicker mope.




FIRST THINGS ROPE

PROCESSING WILLOW BARK

Willow bark is 3 good material to produce extra stroag rope.

The elemental ferces, of fire and water will help you along the way,
My~ Heat the wood, bark ssde down, over the fire until yow hear & Fimt
hissing sound. At this point, the bark will separate eastly from the
woad. The ﬂ]l.]}r part yau neecl i this ::I:rlnm.'. leatherlike inner 'I:nl,lcr.

Boil it in a mixtore of wood ash and water until it tums red Hang
the bark out to dry, Split the strips down into finer strings of Aber.

KNOTS
Beligve it ar nog, tying & knot

will actually [oosen the rope; Here's why
In aknot, the fibers on the outer and inner
curve of the rope are under different
amadiifs of bension and the Gbers
defrm unewn'lr. The shrongest lereints
are those with alternating left
anid ri-.i',hl: bende

leu:lu L3 ﬁqL'J.us'pruHm unipreg o bj;ﬁr Lriart, vl 1 v u_lllﬂ i b
wify e pale. Yo can sl wet the rope to make the filers rore flenible



the bowels of the eartl But Grst you meed bo mastes the lasics,

Slake smple tools Erst o st as s oandation for more complicated
instramments, You already have everything you need ta get started: sticks,
SNMGE, TO[ES, beimes and amimal snesws

S ameday, von will construct massive skyscrapers and doll deep intoe

PROCESSING STONE

Stomes that you And in nature mrely come pre-sharpened, so youll hoe
tir create cutting utensls poerself by eplitting a large rock ito thin dhards,
Flint waoslks best and will produce a ghassy shand with a raoe-sharp adgs,
r..argn:-r shiards becomie kmives while others may serve as cubters, scrapers,
penioem o arronwhieads

FIRST THINGS

SPEAR

Huring spears resuire lindwood shafts sich o ok, ash or waknat. To make
the wood even harder, snaoke it over afire. A the water Ingide evaporates,
the stracture of the woad becomes denser. 'F-.:I:nng SPLars teir sinial o wiabers
are best made from bamboo; But skewering a-fish on 2 single point is 2 skill
few can master. Increase your chances of catching dinner by adding two more
prvig o credle o tridaist tig

KENIFE

Flint makes for & shasp and durabbe knife, while obsidian, or volcanic glass;

ks e sktable for scalpels. However, instoume nts made foom thess materals
arc-gquite fragile. Thats why you shouldn't be usieg them to hack oy

at an amimal carcaze. Set them aide for tasks that require 3 finer, mnme

meticuboas ouch.




FIRST THINGS SIMPLE TOOLS

[

AXE

T fell amd b trees, younesd 3 tool with a working surface made from heavy
5]13]} stane and a transverse handle. Find 3 straight, thick, bragd hranch. Wrap
rogie | page A ) around the branch 13520 cm Eroo ome end and split thiz section
owm the middbe until yoo reach the rape. Insert a stome between the split halves
anl cross thiy rope aroand iF mary times to seoure it, connecting the two enda

af the brarch and At the stome insde as tehitly as posslsle,

DRILL AND SAW
ke of the hardest tasks to accomplish is drilling a neat hode. Yoo need a salid
toal Bt whirve can you find a staedy material if you haven't yet discovered bron?
Pour quartz sand into your drll hole, The coarse grains will cover your deilling
instrument (2 sharp piece of stane honed to a paint), creating an abrasive
coating. This will lselp you drill a hole in o lollow bane to prodoce

a needle or book. When the anly thing separating the rich from

ih pooris A few anirmal p-¢|r.; and awarm meal on the tahle,
gemstones lose some of thedr value, But this
doesn't mean they 're completely wseles
Driamoncds ane the hardest material

in fature sl oo can be ved for very
.d'unhh i:ul.'ting and ::.wing tonli



% SIMPLE

i

aw petple ape ever in a position where they st build their house
from the ground up with their own twa hands while soderstandieg 1
the technolog cal intricacies necessary for the job Stant with something
simpde and mister tasse construction principles

F

e
s S N

HUT

Live the terrain b your sdvantage. A hillide can sasily become the back wall
of your hut, Dig out the center of a lop and line it with stones for stabliey (1),
Thils w1l became the mals Bt Atruciure nFynur o, Tl you sl

& cross beam, Attach one end to the central support post and rest the other
end againsl the sbape of the hall, Now you have a T-Fame. Lay branches across
Ehv: Fraie o Form 2 sloping roaf (2], which simultaneously acte a8 4 coiling
anl o walds of your domicile: The entire frame must be secured with ropes
':'pnﬁ,r: 18 ) or wire. Fram above, the roaf can be coversd wAith Spruce branches,
palm beaves, needle ar just siraw mized with day { page 138, For your fireplace,
dig out the maln body of the hearth {3}, and then dig ont 8 wind box (4}

to one side for steking the ire. Ifyou place your hearth within' your dwelling;
make sure that the main body is ndaid in the wall or placed cutside of the
wialls of the home altogether, The difference in als temperateres inside and
putwide the bt will create a draft, forcing exhaust fomes catside through

thie chimpey (5],

ot '\:,,'. 1'-
AN
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FIRST THIMNGS
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Laber, you can moove.on b mon: complex strwctures that will belp eloabe yourd
civillzation to the next level of development. In the beginning, ot beast, your
environment will dictate the best design and building materials for the'jobs,

LOCATION AND ORIENTATION

Pay atterition: bo the way the sun moves across the sy, Orlepting
vour house sowth to sorth will save energy on heating and cooling.
In the Mortlsern Hembspheee, the southern side swill heat ap
guickiy; imthe Southern Henisphers, W will e the northery sids.
The movement of the sun through the seasons s alsa an important
factor to consider. An overhang attached to the roofwill save your
life during ot summer days without blocking sunlight during

thyie iyt The best place ta pal yout fromt doae b5 oo the side
 best shebtened from the wind,

2 -":",i
oS
e

1 the drali is not strong enough, these combustion byproducts will
accumitlste in your home, whach is dangerous & wood smoke conbaine
paisonas substances. Insulate your fireplace with raw brick (page 148,
This material retains md showly releases heat over 2 long pesiod of time.
Incidentally, if you're low on Arewood, vou can use dried animal dung
instead — it burns well and gives off a 1ot of heat.




FIRST THINGS

SIMPLE HOUSING

TIP1
Make the poles for the frame from branches
left out in the sunand wind o thoroughly dry,
Drarmp peobes will canse the materlal coverlng them
b sagy; leading b fodds that allow water fo leak

i when it rains, Use treated animal hides {page 75}
Foe youir covering, You can eves sew all your hides
t.ng;:l']'h:r:inl:n a :inp;le CANVAS u.':'mE anamal sinew,
Soak themin an alkaline solution (page 24),

aiwd then atrétch to obtain thie desired thickness -

IFTEHI'J'E :J.lE.‘l.-'.l.].' used or gotten rid of thie 2mvirmal
shivew, poke hioles along the connecting edge

of the dnidemal hidé and join e twio pieces fopether
by sticking a strong twig through holbes in both
piecesaf fabeic {1} Create pockets {2 ) In tho top
r.ld":.lnm! hide danvas to leld the i:r:ﬂﬂ l:"!-:l (T4 Pial‘.t
Bind them together at the top with leather straps
ior Etedimed spruce roofs. The & leavy anchor

bile {4} around the-connection point to Armly
secure the strscture, Atbach it to 2 peg driven
strabght dewn inbo the ground. The anchor

will hold the tent in Fﬂ:l:u dI.ITiI'IE strimg wrineds.
Punch boles along the bottom of the hide and
drive peggs ( 5} through them and imto the ground
o secure mnrhidﬂﬁnm.h{akumm lemwe
ngmeall gap {6 ) forair clrculabion.

IGLOO

The secret of constructing an igloo dome 15 that the snow blocks are lasd in
aspiral. To do this, the battom layer of blocks miust be shaved down &t an anges
tos create the tilt that makes the dome shape powible. Don't forget to leave 2 gap
between the blocks ar the very1op of the deme for ventilation. The mner walls
will melt slightly due to the heat emitted by your body, bat the cool ambicnt
fermperature outside will prevent the blocks from meliing, In fact, this grocess
of melting and refreczing the inner walls makes the igloo even stronger.

The UppEr part of the strocture shaubd contain

& senivke hole: This consists of bwo flape {7 that act
as smake vents: Cfpen and dese them using either
siraps or podes {87, When it rains; cover the hole
with an “umbeella” — an additional plece

of beather {0},

Your body heat will be suffickent to heat the igloo, buk you muost make sune

that the main entrance is-a tunnel below Boor evel, This will allow for carbon
diogide and oxygen exchange while preventing heat from escaping, Light
enters the ighoo directly through the snowy walls, but you can alsa make
windows znd cover them in stretched, dréed animal intestines. For a night-time
light source, insert a wick { page 84 ) into a bow] flled with fish or seal oil

and igndbe.

- — e



by sy cheanliness is the koyitone ofbealth, Mot just for indaviduals,
Tun g seacluby om the whiole, And where ther: |8 physical cleandiness,
spiriaal purity witl follows 5o develop 2 good hygiene rowtinge.
Chean hands start with sozp. To wash the grease and dirt from your hamds,
you'll meed bo stact with a misture of grease asd agh, Bebuilding civilizstion
b5 feasd werk, Sesmetines you b mo get your hands s litle dirte Asd
dirty hamds mean h:.l.ﬂing an army of virases, [I.I.HE1 and bacteriathai e
o the surfaces you touch everyday, So it's time 1o make soap! Firg nale
ol soapmabing: Don't talk aboul seapmaking. And the sicond: Mix grease
amsd ash b get rigl of geease gl dist.

SOAP PREPARATION

The base mgredient of soap (2 dst Arry vegetable oil will do & tengy ofive ol
o sweet coconut il will give your soap a pleasant aroima, The ofls should fest
beheated i a water bath,

When the lye bs ready and the odle are heated, mix them togethes. Waork alowly
arl l::u.'l:l'i.l].'l;.I — the qu.a'l.il::,r of the spap d.e-|1=n|£: o 15 s g holl the miziume
dhiperm, it eventually reaches the consistency of sour cream. .."l.d:dimg a dash
of salt to the pot casses the seap (o bob tw the surface. Mow yon can skim

the scap ball off the top and repeat the progess several tnves to purify it
ol all e ans ol esidue.

POURING INTO MOLDS

P thee Hguisd soap o the melds, A wooden boo works well. Tust lne

with wax paper o prevent the soap from scaking into the wood, Dependang
om . the weather and the size-of the mold, it can ke anywhere from & few days
ko wie k. o the dcup to bisden and dre Aflerwanls, it can be oat with

a string ot wire into smaller, pale-sioed pieces.

FIRST THINGS

LYE

Iranically, the foundation of all soaps is 2 mixture of Gt and lye — thatis,
an-aquious solution of ash (mamly potassinm carbonate]. When processing
the ashes of plants that ase foand i 2alty semi-desete or an the sea coasy;
soda-salutions are abtainied — sodimm carbonate. Pass it through hard lime
(lismestone bomed in 2 kiln) and yoa get 2 solation of caustic sodinm —
soslium brydroxide, To make e, you'll need a flter, Wood shavings (1) make
fora fine base, covered s lover of steanw {2}, and finally topped with 2 layer
afash (1), Pour bodling wator (4 ) over the top-of the barrc] and the bye will
start ko drip out((5 ) of the tap im the side of the barrel (6], Do not stoire

th e e aluiminem or tin containers, as it will cormode them. And make sure
the bype water mixtune doesn'l come o contact with your gkif or nncous
miembranegs —you may sufer chemical barms,




FIRST THINGS SOAP

SCENTS AND COLORINGS

While 3 bar of soap 15 an effective weapon in your fight against germs, it can
also e lomurions — both im content and Form. Adid interesting scents and
pleasing cobors, To do s, firet maelt the freshly made soap again i e water bath.

I will be éasier to do this i you grake the bar of soap and add a litle water,
When the soap becomes liquid, sdd essential oils {page 282, aromatic
herbs or infusions and natural dyes. Beet juice will give the soap a pink color;
cherry and pomegranate, red. I you add strong coffee, the soap will look like
chocotate. Pour the Hquid soap into different mokds and let i harden.

.Sn.!p B nod mtrpmdlrul, ] .|ﬁ|.||_;.‘|.|r| j'l'|]1l Hee drlfam i Aiilsy b Sy Wl |JI||.I'_I|1IIJ ]
Bl brufebles, dned of pou dinch flee dube v moe u b plece of rope fled dda o lnagr instead,
youl e Eow pubbles of ggannc propavtioes!
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MEDICINE

d:-.rclnpnd. sbstances to protect them from disesses amd parasibes

and even to manipulate insects and other animals, Several advanced
civilizations hive avedical traditions tased arcund the unique healing
properties of plants and have done ressarch tisto the active ingredients
that may prove usefal bo humans ]:'y-ru.l':'c mod q shizman ard haven't mastenesd
the art of communing with plants, vou should try to develop a pharmaceutical
|.1|.dl.'|:l|:|=. Bt beware — often the uu]:.- dilference betweaa n:m:ﬂ:.'
andl a pokson ia the dosage, Below are o fow of the moet effective medicinal
plants to start with,

T hepuplicut mdtlions of years of evobationary stroggle, plants v

A tineture from the red Nlower tips of Pérfcarion mrmosis { 1), ar bloe

wanstweed, helps with dizziness, limb cransps and easlobe numbaess,

When dried and crushed, the red flower stems make an excellent laxative.
Young burdock leaves (1) beiled in milk are used a3 3 treatment for

ractieamake bitis. The burdock plant’s deep roots have great hzaking power. Crush fresh broadbeal plantain keaves (3} 1o release the healing oils then apply
A burdock root tincure can reduce high fevers and cleanse the blood. it alse the o8l fo wounds, seres or insect stings: The astrippent properties of the leses
yearks as 2 divretic. Use an ol extract of the toot to trest rashos and bisrmns, hels clean thie ares and reduce mflammation.

_—



MEDICINE

HEALING HERBS

|

Menthes [5) are tricky plants. The leaves and stems are covered [n a multitude
ofhollow; stinging haic called erichomes that sct like lypodiermic needles,
injecting histamine and other chemicals that produce 3 stinging sensation
apon contact. But i you bireak through its prickdy exterior, you'll open up

o whole range of remvedies. Nertle juice will help with-purulént wounds And
n strong tinchure i5 e ax a folk n=11'|r.'|:|:|.' l'nrtrul:ing rhevumatiom. Mettle leal
fea will relieve headaches, lower blood pressure and protect the liver from

damage by toxins and heavy metals.

Medicinal herbs grow not only in mountaing, prairies snd forests
buteven i poddies and swamps. Por example, duclwesd floats
o the surface af stifl-moving ponds; lakes and wetlands {4, Jung
or July s 2 good time to harvest the duckweed because it produices
flonvees: You can use freals dickweed o dey it in the sin and

grind i inte'a powder, People use dockweesd to relieve sivelling,
inflammation and painful urination. This herb can help reduce
the churation and severity of flus. [t abio wsed o promote wound
hialing.

The rebirth of civilization will not be witheouat s trials and tribalatsons,
Sosearch for the stress relieving arctic root (&) Arctic root stomilsbes
thie h;:u.'l:r"s feskstarice to pl'ﬂ.'.:pr..ﬂ. ervirenimienzal and emiotional stressers.
An extract might help protect cells fron damage and regulate beartheat,

it's alse & great natural enengy dank: [t grows on the baks of cold mountain
strcams and rocky slopes in ancas with low temperatures and high homadiey

When o have insciania, use Valeran raat, ]’n:pued.]l-tr'l ritfuisian
of 2 teaspoons of croshed roots per 1 cop of water. Take 1 large spoonful
34 timesd day or deink half a glass before going to bed,

*Matieral” does not necessarify mean “safe” Even medicimal hechs sin be

potentislly harmful if not used cormectly. Therefore, you should not mix hecbs,
or you may end up with a poism instead of & cure, 5o make sure be stay
on the good side of your herbalist



wimarts loae o ﬁpgmu::l_.'ﬁ':isluﬂ:{uhr thrl.'nllnm thern

b it as T 15 RS pn,u.th|e mut af thesr esvircnment apd

taie adhvantage of afl avilable resources — even natural foroes —
bar achieve their goals: Ol example af this = the sauna. By combining Earth, Air,
Winal ancl Pire, bumans bearm not anly $o deanse their body but also te beal i,

Thee rapad temperatune changes (much as oconr when the body s doused with
old watker ar rubbid with smose) fartify the immune, cardicvasealar and
METWIS BT s, (e THar pored, |.:ve'l.l|l|1l.1I.E'|:rl||.'|.l|'| -;]r.Ji.nnHE and HTpTOYE
mictabodisen. Because af this, stearm: haths are used medicinally, Saunas are alze

2 good place'to give birth and can-alter one’s state of consciousness, putting
them in a teance-like sate. This i facilitated by a change in a person’s horimonal
backprenmd, The selaed stmogpbens, a5 well o5 the ity of thie bathers,
pramotes an JImnlE-hL‘ﬂ: of stnoerity and vulnerabdlity whch hn:-l.?: skl apn
communiction within the commmunity: The centr figare af the hathboose

i5 Ul stnam room atbemdant. His expertise transforms the batlthouse from

an ordimary room filled with ot aie bo a space of hizaling and sEpesnentation.

MEDICINE

Savmas have an interesting effect an the bn-d:r. The stean and best inceease
droelatronand change the hormane cocktaf] being prodoced in the bady.
Serotenin and endorphins floed into the sysem. Serofonin reguiates sleep
cycles amd bmproves mood, while endarphins il pakn, reduce stresdand
indsce: a feeling of pleasure,

The attendant misst study how the sauna affeces the mind and body and

which plants and their extracts enhance thiz effect: Stéaming herbs showld be
harvsted asthey e ripening, when they contain the maxamnm amount

of mitrients snd antimbcralslal compounds kikéen a8 pliytoncicles, Dided
bunches of herhs are hung in the corner Burthest from the stove, The steam
releases the aroma and, with iz, the phytoncides. Lightly swatting the body
with small branches (birch, tak o pine) improves Bletd Grailation, massages
the sl opens pones and promses sweatig, The essential oils seceeted
by the leaves revatalize the body. To soften the Branches, they must be fixst
soaked inwarm water far L5 minutes thén steamed before using.

T



MEDICINE STEAM BATH

You can construct the ssmplest af bathhoases by erecting a tent oc digging The mere you heat the stones around the fire, the lighter and more Enely

an earth lodge. You'll need 2 stove or, for portable bathhouses, a bonfire Ened dizpersed the steam will be when water is poured acroes them. This steam

wiith farge stones. It best to vent the smoke outside to provent soot from ia easy to breathe i, even at high temperatures = it does not burn the mocous
accumulating, You can also experiment with humidity and temperatare, membranss or skin since there are no large water droplets,

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

R —_—




MEDHCIMNE

ver D moet well-haned bady i valnerable in dul:rl.a!;u. A sln*|:|,||.' 1F thoe biarn or Fracture s 2erinms -Hl.ﬂu_gh. it can affect mare than jast soft tese
]E migstep or fall can lead to multiple fractares, 2 simple piece of paper anrel Bone, Besulbing Infections may spresd so the Meodstream and can cause
can slice through homan skin ke the blade of 2 knile and a careless Ibfe-threatening gangrene and blood prisaning.

atFtnde towands fre or poisonsias: plaits can Cause serieas bisrms,

SPLINT

Any sort of force trewma can lead to breaks

ar fractures in the bone, Cine good way 1o figor
ast exacthy what's gaisng 00 beneath the mrfae

15 oy ek an- XKooy [ page 463, 1 this sn'tan optian,
o I b ter draw comclastons using indirect
indzcatoms: 1§ the ane is putfy; sxtremely painful,
cold to the touch o mamly, then the booe s most
Tieely breoken: When tieating a fractore, thie most
imporiant shep is resebing thee bone =o it TEETIWE

in the proper position. To do this, v need 1o hold
it i place Gk a pinch; you can create & spling sy
seuining samething hard and flat, sich as 2 plank,
ter thee injured lemb 5o that it doesn't meove. This
miezns you mas atfix the splint to o jeints: —
e abowe ard ame below the 1L]LEry Altach

a parallel board to each side of the injured lmb {1,

GYPSUM CAST

Even better than & splint i & cast 1), Gypaan

15 a sedimentary minemnd that can-be foond at

the maths of dey dverbeds, You'll need fo crush
the rack intea powedir e poast B b an apei
camldeon for 1.5-3 howrs, Diece b hins cooled, It
resdy to be esed inypour cast (1), Mixwaber into

wour roasted EFpeumm Spak strips of khric in ths
solition (11}, syueeze oub exoees liguad (111 and
wrap aroumel the fracture site [TV} Start ahove
the fracture and end helow it (V) The gypsum
will harden in about B minabes (Y1),

Yoou shonibd anly apply a casi to'a bone that has
already been resiet 1€it'sa complex fractare
{whene the bone breaks through the gkin) or
biroden bnko multbple small fragments: dia not try
to reset it becanse yowll most Hikeky only cause
mmare dumage and sk blood poisoming and
panmgrens, 1n this case, B5 e and lealthier for Freeepuws wills s St apiicerment ov frupwets heal
thie pqtlcl:t.:nmqmu'r: thee Rimnkby q-mpld;—qmﬂ ks dn childien ged 3- 10 i sl




MEDICINE

BREAKS, BURNS & WOUNDS

PUNCTURE WOUNDS
AND LACERATIONS

Clean cuts with even edpes heal quickly, leaving
nn[}' a thin scar 'I]1.ings get mmemmpﬁ:abnﬂ with
deep of jagged wounds, which take mouch Tonger

ter heal amd produce more scar tEsue Any wound
muet irst be cleaned in order to avpid hlood
pasdeaning, Wish ouwt the wownd using soap and
water or an aboohol-baged anbiseptic sodution.

You may also want to try your hand at healing
heerbes { page 281 Ithe wound conkains gravel,
saplinvters, glass or shrapmel, such as from a bullet
wound, the foreign matter must first be removed
using tweerers, Clean the wound from tle center
aut towards the edges then treat with an antiseptic.
You can apply crashed medicinal herbs or spread
Basteery, which contains hydrogen petolde and

is slightly acidic to help ight bacteria. Dressings
need to be changed regulardy to prevent a bad odor
anad increased or pulssting pain, all of which are
signs of infection.

CLASSIFICATION OF BURNS

“The treatiment p]ah fos Tirris ﬂupund:mtﬁe d.cgree of thie damﬂgv:. It briet
conbact with a ame or prolonged sun exposure leads to redness and pain

but no blistens | § ), all you have to do s apply ointment to the affected area
andd cover it with an antiseptic bandage. 1t shoubd heal within a week. Cur
frieands the bees can help ws make an antizeptic burn olivtmient, Melt beeswax,
mix with honey and aloe vera juice and let cool. When the wax hardens,

the minkrmenit is :nuﬁ':.l.

Severe burns make the skin bright red and shing { 2). Blistess crop op later.
T prevent the spread of infection, It is Enpartant to sviid roptaring
the blisters, Apply an aintment and bandage.

An affectod arca that has turned black signifies severe tissue damage {3).

Tlaig kirnd of burn wen'[ it becapse the fire has d.amrl.gﬂl tha nerve tizs e,

If the burn covers a lirge area of the skin, vou may have to.perform a skin grafi.
Oitherwisg, the woand will not bveal, bactersa will multiphy and the site

will became infected. Instead, 2 patch of healthy #&in i mken from another
anea of the body and transplanted ante the wound sire,

Leally, a dean deep wound sberld be stifobed spobat if poun
dlon'thave flee resources for g, o dan mke & bandlage

fraiire i el 1 harks as o peweniul mefural niperglve
The wel shaunchies bleeding, muakes it aatior o wee

amd ahroesses amd prowents baclerind sad fungal growth
Just enale sure the cobweel i dleun of dead lncacts or bird
drapaings. And ned from i poisamous spide



MEDICTNE

ilbicms of peeple may dic fram otherwise insignificant infections IF This medicinal fingas kills dangenous bacteria se small that only the aegest can
you don't find 3 way to hight back. Certain types of friendly fangi be seen under 3 microscope [page 184 ). But ehtsining enoogh penicillin for

secrote o secret substance that condd sve lives: penicilling even one person s a lot of work, and every gtep mus be (ollowed b the letter

GROWING THE MOLD
Mace a citriss rind, maclam of plece of bread in & contalner with
a small amaamt of water, cover it |i.'||,'.|:l|!|:|: and Beave it dn @ warm;,

dark space. Within aweek orso, o gray mold will begin to grow
om thie surface; The makn mgredient is ready ondoe it furns 2 beaght
blisigh-green cobor,

Al rentaimers; toale and sartenials mashbe dess, preferably
erdlied da |'.l-:l\.‘.'|'r|;_' il Do aie,

EXTRACTING THE PENICILLIN

Cula cowple unpeebed potatoes into thin slices, submerge e slices in boiling Heat aowine loop over an open fire then make supe 0o Let it cood off g0 it doesn’
water | 1) and Teawe for lialf an hous, Steain the mostere using a clean cloth (23, b the mold, Thenuse the koop to pick up same mold and Rk it across
You ll need toadd anather liter of water, as the I|.,|.|t||rJ will he quite thick after the surface of the mericat siEhstraie L‘.}. Lover the containers and wait
cooling. Aleo add two tablespoons of sugar and agar (3}, Make the agar a week (6], Draps of yellow liquid will begin o' form on the substrate —

by Freeing red algae and ledting it thaw. Powr the mibire fnbo Sat-hottomed thets yonir penbcillin, There fn't enaugh of it yet, hiwéever

comtabniss |4, quickly cover thom and let the miziued thicken,




MEDICINE

PENICILLIN

RUNNING CLINICAL TRIALS

Before ingesting the medicing, make sure it's penicillin and not anether mold
in the jars. The conceitration needs to be correct as well, Place soumne pas

or sputum from & sick patient into foar jars, sdding your mixture to two

of them snal water to the other twa, B the muces in the water grows langer
wihiile the meces in with the medicine does nod, it means wou managed
fomake pnmc:"in and ot the Fmpnrl.irm: n;g].'ll:.

ADMINISTERING THE MEDICINE

Treatment showld last ten days. Since you can't store penicilling you need to uge
it right after it’s masde; which means your ondy shot ot success is boilding and
caling 4 smooth production line for the Futire,

Remembser that using antibiotics too often acclimatizes bactena to the harsh
conditions, causiing them o develop (mamanity. This will nrake the battbe
expomentially harder, IFit's a viral infection, don't waste your précious
drops — penbcillinowill be powerless. You're better off nsing medicinal

PREPARING THE MEDICINE

Makea t-u-u]'r, hieat it and let it cool. Then take an QEPTY gl.-i:;;s
container and sterilkes iF a5 well Using the loop, gather the yellow
lisgabed inbe the contabiner

Heat upsome milk in a flat container uniil you get powdered milke
Add this sea sall and 100 ml of clean waters to the contziner with
the penicillin then close the lid and shake the container uniil

the mixtore dissobve

A-wesk laker, strain the lguid threugh
a sterile cloth and add the right

ameyant of acid.

Yo v 100 my of solufion youw can
imject. All that's beft is to make sure

the cormect minld was prodoced
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SURGERY TOOLs 2
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il sponir o alchemists 2re still working round the dock
! b prosbace the Etixir of Life, you rwy need to resort fo srghcal
Intervention fosave Lives, SUrgery is o way toosew wp serious

woaan s, reattach missing limibe or even remove probiemstic vestigial organs,

such as the appencdie.

SURGICAL INSTRUMENTS
Your main tool is a‘sharp scalpel {111 you can't ind g, you can get neay
with uzing a thin, well-sharpened blade | 12). Retractors |2, 3, 8) pry open
thie inicision, giving you decess b the organs nnderneath. Strabismus scigors
{4 et threngh vessels, lignments and tendons; while a needie and theead
{5} paired with suture forceps {2} help you sew them back ap again, These
cam also be vised to grip and the off Mood vessels: Tut make sare ot to-sew ap
vessels without 4 good set of magnifying glasses (6). A mask (7} protects the
sargeon from liquids sporting from the wound and prefects the patient fram
microbes emanying from the surgeon’s oith and nose. A syringe (113

is needed to administer pain relievers, Tweezers (10} are asefild for applying
and nemoving :TI‘.:IF'E!. when suturing incisions amnid wiounds,
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APPENDECTOMY

The appundi:l: 'isa.ﬁng\-rr-:iued sac that Eronws fram the cecum in the hrg.,-
inkesting It helps the immine system and digestion; But shen (& gets inflamed,
it catises severe pain. You can eastly Bive to a ripe old age without an appendix,
bist onece it becomes inflamed, you've only gota fewdays to getitout e fire it
causeswidespread inflammation throughout the abhdomen or roptures

and infects the blood; resulting in deathe

I. Undera gﬂﬂd I:i'#ﬂ: zource and with anl.'iscpti.n:s. antibintics and paim
medication cloge at hand, make an incision deep enough to tramsec
the abdomiinal muscles and the dense, tranabucent flm covering
the abdominal argans, known as the peritoneum.

You" |l nothor the cocum immediately, Grazpdt and
carefully pull it apwacds and out throagh the incision,
adomg with the infamed appendiz. This must bedone
slowely amd carefully or the appendix may burst
1. yuur l'li]l.'ll.‘l!.

I, Pl the appencdiz to one side, e off the large
artery running underneath it and cut through

the |ig.l.rr||:r|l: |'||:|||:|i.n-g it to the cecum.

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

W Stitch up the wound in byers — fiest
the peritoneam, then the abdominal musches
anad finally the skin You should start yoar stktch
before the edge 6f the wound m order to anchoe it
o heakthy skin, When :I'ih:hing up the peritoneum
and muscle layers; e sure to wse dissolving stitches,
such as catgut sutures. They can be made froan the muscle

anil sehmucosal tisswe layers of a sheep's intestine,

1 I'll.' orter h}'ﬂr 'D:ll h.:l.'ll:-.‘hEG sl'llJLlJI.i L"E I\Emu'ﬂ:d Ll 0 WEEL:. -\.L{Lfl
the operation. It is important thet the wound remains clean
anal ot inflamed. Divessings should be changed semalariy,
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ATOMY & BLOOD |

MEDICINE
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hie human body s 2 univense untaitself Bverything is infercamneted,
‘l energy and natrients fowing from coe place b apether through
ilse Bady’s supply system — bleod. Hopehally, your blaod
generally says inslde vour own body, but in certain life-thrétening
situations, it can be shared with anotler pETEEm And ||1{'l.i!;.'. ﬁllrl‘l:ill-s

someone with a similar Blood type is easler than Anding someons

with shared itentsts, politice] views or musical astes.

CIRCULATORY SYSTEM
Bliood flonys throngh o network of vessels that
closi, through the Boart; in twa droits of blosd
carculation. This red, viscous Bquid delivers coygen,
pitrlents, hoemanes and vitaming o overy cormer
at thie bry; it also picks up waste and dispaiches
it for dlisposal, Some elements in blood pratect
tloe Body froms imBecrions, while others can
|1|.|gh¢lﬁm blevosd wessels and Pravent |lpaks.

| Fraingiisg

. Fraie

3. Thyrsid

4. Tradhea

8. Heart

B Lanpi

T [:l.'.||1||r.1£.u:
Liver
Sroinach

Ik Gallbladder
i1, f.lr';'r TP
12, Sma inkesline
[3. Blaider

i4. Musculer cmafure




MEDICINE ANATOMY & BLOOD

BLOOD TRANSFUSION

Suspend a glass bottbe with a ralsber cap | L} upside
dowen on a bar high alsove the patieat. Two thin
rubler hoges with needles at the end are then smck
therough the rubber cap. Blood drips slowdy into
the drip filter (2] — a collapsible glass cylinder
with a mesh (3} inside {used to flter out blood
clots, or lumps that quickly form in the blood

arce it i removied from the hurman bady).

The blood then fboaws through anothes rubber
tube to g peedbe Inserted into the patient’s vean,
The meedle mist |:||.'||.1|.I be inserted ance blood

has flowed to the end of the tuba, 50 a8 fo avaid >

aar bulsbdes, which can canse emboalisems, Use @ @
an adjustable clamp (4 ) to regulate blood Aow.

The second robber tobe [5] acts a5:a pressure :

vend, allowing blood to-Aow easily, An air filkec (&) e .

i attached I:-I:Fsrhe end of this tube to prevent dust %II""MEI‘E“MWW

Ao entering th bottle. Expiress lesting
]_I pn Jiatn e do ddedirmome tlae ksl trprin .'||;]|.'|||1rr_, Areal
Dut i ermargenoy situations, pou can mix hise blagd gamiple
dogvthier im frawsparent comBarmeara If mo aleds form, iFs ale

fp perferres o franafwation, ded 2fdhe Blosyd begoon wisibly
Leenpiis the bload ypres ave ot conipafible

)

i

g R
H0s 8 e (e TP LI S T ] FPraom e e e R e
i
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8 |'||I1III1 e

ANTIGENS
Bload gets its color from
microscopic red cells called erythrocytes:

The cells have distingaishing markers called
antigens that stick owt like pins from the serface

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

the Bh factor !"anﬂ: hawe difterent coombination:

of thyese plng,” L., different blood types, 1 yoo give
A patient o transfusion with the wrong bood bype,
the-erythrocytes will begin to.clump together,
furning thie Blood into jelky. This is wiy bloosd
eransfusions should only be performed with
compatible bload bypes. Complicating the mattes
even Further is the Bh factor — poople whe back this
miarker cannot receive Blood inwhich it s present,

BLOOD TYPE
Crash fima beans (Phoseolus fmensis), Dissalve Spin for 5 minotes, Prain the bguid and keep
1 gof salt in 100 ml of condenzate obtained by 0.2 ml of the red precipitate. Add 10 ml of saline

evaporating water. Mix 3 mi of this sobution with anlution, &ix a drop of the bload mixtane with
15g of soed |1|.'I'W|.‘|ﬂ'. Shialo= every L0 minutes for a drop of thee sead extract. IFa fow chots appear,

an hour, Mext, spin the mixtore very qusckly the blood iz type A. lfthere are a lot of cdots,

tix separate the liquad from the sediment. Save its type AB. If there are none, its type Bor O

this tiguid: Mix a conple of drops of Blood with Wigwing the clots is much easier with a microscope
B0 ddropa of saline salation. (pag=184).
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smille is 2 contract of goodwill etween two peaple The wides They're akso the marker of a good guality of Life. Learning goed dental
Alj: smile, thistronger the sense of security, Bat strong, healthy reeth hygiene habvits early on can prevent heart, nervous system and spine problems
apert just thie key booa thriving social life. o the line,
TOOTH STRUCTURE

Thee togr layer 1e theenamel {6 ), which makes your tegth
mare durable and goards against geems, Beneath that

i the dentin (1 }. The pulp (2] protects the core and contains
the-toaths “vital organs™s the veins (3] and the nerve (4}
which is the culprit behitne the terrible pein yoa el whin
v hawe  tonthache The roat (5] holds the tooth in the jaw
The 'IIEjﬂ: ]'rl.ni: fessme 1|.|n'r'uun|iin-3 the toath is the gums {'."':I-
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 uied in 4 sewing machine {page 1700
Thee padal |8 ) tranehiees the rotaticnal eneegy throagh
ihe cahle l!";'l im Ehee hose bt the tarbine I:JI:I] buile
inbo the handpiece, which makes the drifl
bt [11] rotate, The more retatiang

peer misude the dekll iz able o obeain,

the: bess painful the rrestment is for the patient,
That's why it's better 1o make the drill elecinic,
The high number of revalutione makes it satide
bk ety petisiove the affficted areds from

the surikcs of the tooth withouwr destroving
the lower lavers. The tooth can now be flled.
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DENTISTRY

DENTAL PROSTHETICS

IFyosn break & tooth, you can inserta short post directly into the faw bone

fo secve as the root of your dental implant. This post is threaded 5o you can
install a prosthetic tooth. Instead of extracting the tooth, you can sttach

a porcetuin cap and secure it with springs end braces. When the damage is more
exteniive and multiple teeth need o be extracted, vou can make a dental
bridge — ase a light, durable motal — to which e fake teeth are attached.

Adfix this bridge to the crowns of the abutment teeth, ar twi anchor teeth
adjacent tethe gap. Before placing the bridge, these teeth must be ground
dorwn so that a crown-can be placed on them. A full-faw prosthiesis can be
made using ivory.

FILLING

Any holes-or other damage tecth sustain nast be flled o prevent the tooth
irom erumbling sway farther, During this procedure, the vessels and nerves
ore dlwo sealed uﬂ"_, l.'Ei.IHI:rLE any pﬂ.‘in the pnl:'znl! may be fmli.n.a. ]:Iliil'l.ES-

can be made of a silver, copper and tin alloy or from dental cement - made
by mizing zinc oxbde powder and & bindes. The tooth must be very clean
and dry before applying the flling; otherwiss, the coating woen't stick.

ANESTHESIA

Dipilling into s bare nepve will canse a hellish
amount of pain. That's why you'll need something
in take the edge off. The simplest anesthesia

to make i laughing gas (although making it isn't
nearly a8 fon as taking i), All you need to do

ts heat armmonasm nitmate {1 ), an ULgrEd.i:nt also
used i gunpowder and fortilizers (pages 124

and 58}, The vessel you nee shoald be 2 beaker
clozed off with a cock and small gt:.-;: tube (2]}
Hearing ammonium nitrate releases nitrous oxide,
otherwise known ad laoghing gas. This gas
must be bubbled through wates and collected
b an inverted jar [3). Make sare this jar i air-
tight and sezled immediately after collection

or the g5 will BsCape ml;lnr,lr. Crive the pnti.rm.t
a b of the staff, and they 'l Forget all about
any pain. Give them a Hitle more;

and they'll fl] st asleep.

Thee: material should reach into-akl the nooks and:-crannies of the cleaned

tooth hole. Check the height of the Alled tooth sgainst other teeth nearby
o ensure that the Blling won't interfere with the patient’s everyday life.
Ty to work with the matural shape of the tooth-and remove any cxcess
material before it herdens.

Bkt e e, et nrime
migrate releazar o
eacicle, whioh can br snid

i an anedhere, Hear

i no msre tan 190
|1.I]1|'r|.|.l,|,|.|l_:, .|r|||1'gq |w'\uR¢rl
exjHoiive. e [onjphdeg gas
15 heawer thanair if can

e eollectnd in & far pr pifer
Lok i er;




cur ciwlization will be under thoeat if the new generaton is insuflicient
;k t replace the chib One way of tackling this poobenis by reducing
infant mortality ertes during labsoe, Childbirh e o pata] process
that has been programmied imto hunens.

LABOR
Childhirth s 2 matural PTOCESE. In micst situaticrs, ¢w~'r:,-|h|ng_ rans 5r||1nr\-|h|:.:
ot its arwm. The chilel grows and develops within a fuid-flled sacin the womb.
Wheen i8's time to be born, this sac poptares and Ehe ammbogic fusd i relezsed
thrcangh the wagina, A woman ie veaidy (o give birth when the opeiing

of the cerviz reaches [ om, The babeys bead should be the ferst thing

1|.'|r|.'m|5".‘1 the waginal canal A5 soan as it does, clear the baby's mose

and maisth so it van breathe

MEDICINE

Every step had been boned and perfected over millions of vears of evedution,
gl the female body alressly containg all the resources necessacy to probect and
isugture the fems Bt what if sonething goes sorong dusing thiz process and
the mather and child are in-denger? Luckily, there are ways o sddress masny

af the commion Pr-uhlr.'rnx s thiat the chilld can safely be bam,

Adterthe hesd, the shoulders gnd bocy should soon folle, St the mnbdlical
COTE 4% #0400 25 Yo stop seeing a p1|fsr.: within it. Tt the birth prosiss is pot
aver. Mow, the new maother needs to push out the placenta, which provides
the fetas with metrients and oxygen during pregnancy. During birth,

it defaches fram the wall of the wemb and nsust be expelled.

C-SECTION

Emm:thinﬂgmﬂ WEDng — for mm:pler the haby is breach I:Fna;illnmd feed
first], baas become I.a.ngl.ﬁ.l in the ombilizal cord ar the mother's birth canal
bt sl — a Cesarean section may become medically necessary, Make
& harizontal Incision abeve the palds (o in case of extremse amergency,

a verticzl inciston from the novel to the pubis ). Cat throsgh the layer

f muzcle, puash the Wadder aside then make an incision in the weros and
rapture the sac containing tie habye After carelfully reamonviing the bakne and
cutting the umbilical cord, extract the placents and pudl out the uterus.
Septcly up thie incizion on the lower and oater Lrpers of the wherus and put it
back in place, Then smibch ugr the muscle and skin layers.
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CHILDEBIRTH

EMERGENCY ASSISTANCE

I case of complications i childbirth — (Fthe child isn't making progress
through the birth canal and it is too late for a Cesection — there are two
opitions, The first requines & vacwuem plonger, Use a small pump to create

2 weal vac i, Attacha fuhl.'r&r-l'b]qﬁl:'d suchion fup i gondiel E]H& Tt
Agithe airis Pumped aut of the battle it gEnerates ne-_gal:i-.re pressane and
the ribber lip seals firmly to the baby's head, All that remadns is te gently
tug on the other side and help the baby through the birth canal. The second
et bz irvnlyves I:n:lr-:e]:l-s — I:rg;-t pair nFMngs that cl;rp the child's head.
The doctors asslsting the woman |0 labor nist work together with the mew
mupther, anly |i3_|'.|t]:|r puﬂing ot the child as she PIJEEF:‘S. Clwverly forceful nss
of forceps may Iead to fatal consequences for the:child,

A pi'untnn'u;;p.p; will hr]ln it .;Ii.'.:sm;l“: }uﬁll.l.'tpmlhhmg bl|.' |.I]||.l1o|||£_:|q:l|:: fi Tislen
b e fredernal grpea. The head of the dewics, sehich b phaced on the skis, must consls

of i e civapfrags (an elasls conver plate, which eateas @ membrane} and e anglification

e, T dranisdte o v eler Ty -:g".hqwnrir:- than sleffasiope sl 1 morg densitiv
M‘ﬁl‘:h' Fenirt fdnies,

— e ————— e——

Exfunist vent

1. Sealed hatched
Jowe Pk acees

3. Tharsoomsafer
to memitor the constant

|mwlrurr witfun
the acudafar

4. Scalzs o monifor
veright

5. Hrullnsn'i‘m.l'ﬂl

G, Filrered air dusr

7. Pan

INCUBATOR

Ifthe baby is b prematunely, yowcan simidate
the comditions within the mothers womb

in an incubatbon chamber, [f ensures constant

temperature, moderate humidity and progpes
anygen levels, Make the box ot of metal and glass
to make it easier to sterlliee. To makniadn comsisient
temperature, use a hzati.rl.E alemient or warm water
Tnities

[t ks important that the baby has warmth from
all sides: Install & fan to cieculase akr. Remember
b adld a cottom fikler to the azr discl to prevent
contamination by harmtul microbes. Yo al
need to be able to constantly monitor the weight
aned temperature af the child 'so that you don’
repieitedly compromise the sterile emvironment
by palling the baby in and out,

Place a scale on the floor of the incubation chamber,
then cut twe holes in the slde and install rubbes
ghoves, These can be hermetically sealed into

the wall of the chamber o that vol can socess

and munipulate the babey withous disturbing

the microclimate
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he more your divilization thrives, the greater the sk of i€ Bafling,

Dienge urbantzarion, wale and emigration between citles | page 404

create the :'ucrl:'-:':n conditione for an r]!'.-.'h:nur Close contact betwessn
people from differest places can lead to oross comtamdnatian: Yiruses that may
be harmless to & cammuariky with lbend ||:||.1r.|u.|:||.'!}'-\:l.1u'.=d wireak: havae Mg
populations that laven's vet Been expoted. Stop-gap solutions simply
won't do-— vou'll need tor resart o racdical methods inorder to keep
your civilization aftoat

PROTECTIVE EQUIPMENT

L. Goggles pratect you frome microbes penetrating through
the muceus menrhicine of yoar eyes; albowing you to Salely
abiserve panentewith pustabes and uboers,

1. A mask prevents pathogens from getting in through your skin
el mocows membranes, When coughing, steecing or even
having a simpde comversation, Liny dooplets from your pode snsd
muth II'..'I:hrr:-ilg_h the alr amd are a:plt'.'ur-.'r-cl h'g.lj:r:np]n nearky,
These draplets costain microes responsible for terrible
digeases. A two-ply mask with a flter traps thess microbes,
|.'-r~rl-*1:'.|r|ng_l|:.c:|| frm |T-I'-'E|I-IIE,[|'|HI'|.I|JJ'| the air At r||I'E{'Ii|L3
sameong. Everpone, not fost those .'i'_5|'-'|+'!.'|h_g Sy,
shipold wear a mask .'lurl:nE.'un authreak bocasse oo one

can be certain thal they aren't a carrier,

3. A cenee will help vou stay clesr of confaminated surfaces,
[t can b used to open dones or measare & sate distance
af 1.5 meters — this is the best way to slow the spread

of iinfection

4. Along honded robe to cover the whale lody, Aler you get
back hieone, i/l need to be disinfected

5. Gloves protect your hands and keep germs out of yoos
face and mouth,

6. High heels help keep your shies froom getting dicty
in contamingted runo i water, This way, pou don't ks fo.chean
the dizt froam vour baots, which means eme less oppertunity

for translermng germus b the skin,

e bo Ewo cases & week 15 mamgr:hln:. bt 1520 i conskdered en owthreak,
Thiese waves of infection ocour when 2 microbe or vins ismpidly passed
Erpen oise pereon (o snother, who then contifires the chain by infecting others  Bubwhen this cycle 't broken, the disease can spread like wildfire 2orass

araund then, Tryou infect samecns it thiy are able fo prevent thmaedves thie whobe ehvilization, [ the outhreak starts to- alfect pevéral differeni
from infecting anyone else, they will interrupit the transmission cyche, and settlemuopmis, it bécones an epldembe 1Fthe opsdenic poes global and s
within & PEr o bwi thers will be no more new cases af the dsease. @rznd:mg even bp remotbe areas, s clsshedas a pqu.demu.'.
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EPIDEMIC

ISOLATION

Dizeases often originate in forests, spread by wild
animals, Some animals can be wellsprings
nr'ElI'I‘hnFIu. - :Jtl:nugh they themsehmes may
oot fall ill, they can still carry the disease and
trapsmit it to humans Bats, rodents and primates
are the most common and dangeroes culprits:

Ty to avnid building your settlement near a swamg,
a5 e quites bréed in stagnant water and carry
numigrois diseases, You may rum into the sama
preblem near rivers,

Animals can transmit to humany, who then bring
the infectious agents back to their commnmmities
and set off a chain rection, Senid vour himiers
out b shifts and make sure they live'ina camp
stighthy separated from the main population,
Thiz will reduce the fsk of disease outhreak.

Wlater £ a8 much a bru-r.-d.mﬂ_ H]'iﬂllll'] for infection
ax Eorest thickets. All your water must be purihied
before wtilizing [ page 14), Most microbes

are quickly killed by boiding.

Cuaranting i an essential precauwtion against
guitbreak. Infected individuals muss be separated
Frova thie pest of n:..':'cl':.r.."i:.rmprumﬁ Y APEAT
sewveral days afber initial endection, so anyone
who lras been bn close contact with a known case
must duamniine eyven if they feel heabthy and

are arymprornatic. Cuarantine sheild lae

& misimem of 7 days and o' maximaem of 14=21.

VACCINATION

Youar best bet in the battle agianat disease is vaccination, 1S 3 way of introduecing

the immane system to the pathogen in advance, giving it the opportunity
tor fight back without gerting infected, This wany, when the vaccinated person

comes intecontact with the pathogen, they have either developed a compless

immumity or have drastically reduced symptoms.

Wacomes nee 3 weakensd form of the micrsbe. But i:f';.l'tll.l.l: civilieaton lacks
the technology necessary to create vaccines, there isa simipler but far more

Crissh the scabs into a powder. Make an incisson on the person’s hand, sprinkle
st crust powder in and wragp i0with 2 dlothe 1§ the patient develops small
sores and blisters after a conple of days, the vaccination has wearked,

Another dangerous but effective way o el th body 10 recognize and
Bght pathogens in advance B varsolation. [ there are pimples and pastales

om the patient's body, plerce them with s sharp needle. Fome pus will remain
o the tip. You mast then use this needlo to pancture the skin of & healthy

rishy method, Check tosee i house snimals experience similar symptoms

o humans when infected . 1f the disease produces ubcers, soeape the dried crast
arscab uﬂ'ﬂutup..\"l"l'p:n the infected tissue dries mur'rl.mlkzu!!l.: paﬂh.!ﬁ,:u
weaker, This weakened form s exactly what youneed,

persoa i several places, The most comemient location ie the shoulder, The risk
of dn:!-'chpmg Wunl:llu:am'ms after an intentional, controlled indectton is lower
than the rigk of dying fron s severe illness, soyou have' an important choice

o make.

_— 2
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e're often told that its imposeible o kaow what's really going Diespite ity seeming techmical complexity, you gan build an X-ry machine
WWL mzide anather person, But s pot enthoely e X-rigs reveal iging an incatdescmst lamp {page 198 ) and 4 plictographic plite {page 187},
things levialble to the naked ove, Bene cvacks, swhlbvwed metal obiects and even bolleis apevizsible at & plance,

X-EAY APPARATUS

Thee ertare mechuanizm must be covened with a thick lesd casing
b prevent X-rays I'rnnﬂl:.n.ng ot 1n all directicnes. Leave just ome
srmall, ||.11|:|.r\-c|b|.~:l:|.~|! window n.n_::lml tovwards the tithed anode.

T

4 = ==

The mys will escape throwgh thes window, Connect the machine !
bor a higgh weltage soaned, preeherally constant voltage [ page 196), i,

X-RAY TUBE

Blerwr 2 tnbe out n:'qu.':rl::l. Slasr l;_Figr: 1 E4),

This glass can withstand extremes femperahires
Place two electrodes inside — Elve cathode and
e anode. Choose § meral witla Bigh melting
pralet fier your cathede A tungetenfilasment, used
in repalar light bulhs {paﬂn 192, will dix S=ick

COOLING SYSTEM
T prevent thie-cathiode from ﬂ'rcrhr_arm:g,
provide a constant supphy of cold, Bowing
wiakir and place theentiee tube

iy an il bk,

ok as much air as poasihle from mside the lamp
Aovacunm ol albow the ebectrans to fy acrss
fram the cathode 1o the apode When beaged,
the cathode emats elecinans.

Sake the anode much larger and fram a metal
witls a high thermal comdoctivity, suchi ag copper,
Gt the anade sten at a 45 '-'I.'I-.:h:g:'fe An_gl:' and
Jl'fi.chi.?l.‘ll'rﬂrm made fram a heavy metal, sich
as tagsten or platinum, When the éledtrons ha
thig platform, ey slow down anal Kse some

of their energy. This energy is released

in the-form. of Xrays.

L. Xoray fade
L. Ancde

3. Cathade
4. [snfaniing

L F'ﬁﬂl.l:-gl'd'ﬁl'l.llﬁl':
B Coling avatemi




MEDICINE X-RAY

RADIATION PROTECTION
Mol all threats are vsible to the naled eye Xorays
are a form of ionizing ridiation, They ane absarbed
into body tasues and cen cause radiation s
and, in high dodes, even cancer. That's why peaple
shouldn't underga Xeray procedures too often
Progect the parm= o yoiar |_||_||_1:|' that aren’t L'clll!.:_
eximined with lead plates. But don't create a full
suit of lead armor — it would weigh 2 ton

Bt 5 betior to sewa vest of apron with many
pockets and Bl them with lead plates

CONTRAST AGENT

When l.1'.'"-"|¥, milical I AgEnG of thie stomsch
o Infestines, vou can highlight them usiny
a contrast agend 1§ weifll imrlrr\-'.'n:' the Umage

qruality and allow you to-see the organs in more

X-RAY IMAGE

A Xorays pass through your body, they are absorbed to different
extents by the internal structares, For instance, soft tisswes such
asn muscles and @t absorh very litke, while dense materials like
bones ar metal abjects abrork much more. That s why the image

H-pays leaye on the photopeaphic plabelooks ke o set of lighter
and darker shadows,

detail. You can prepare o cankrast agent Fom
harium salts. To dothis, voud L need todind

thie miperal barite {alse known as heavy spar)
wihich s similar te limestone but heavier Grind
it it poweder 1t doesn't dissalve in waker 5o vou
will have to add an .'.lg.:n:- thickener, Add Havar i

e make drinking ik tnode pleasant for the patient.

i u: - B ot : - : A ._ .. '."_ 'll'l.

e, -.E._..,...—
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PLANTS

o

FRUITS 3

xotic fruits can b puzsle. Its not abvays immediatedy cléar which
portion b edibde and hos to extract it, Many plants have acquined

suTpirising adaptations that force s to admit the truths Mo matter
what hesghts our crvlizations may reach, nature will alwiys take the prze
for the most inpvwvative inventions,

Cashew

This tr st rechnically @ nuf bul @ seod formend an o ooft pelles)

EreeH gv g apple” - e friit of the plant. This cas alrcbe atton

o {ily oy wilh & el and sour B or by Boding it iR & doepeate.
Thi “eutt” e i enpestied doffom o dauhls shell e ﬂul‘rr]aq'rr ety
compzunids Pt irritare M stin, o 0F should maf by romoegd wath
ther Biare Ranas [ear neurralizrs the canmtic sl Toms dhe capfhens
i boilng waler for half an beur; afier wiich fime the olifer sfell
writl! hrsstme haenier and cstiier 1o rediese. Then J.r_r.l]'l.l' pu]
anil memove the by shiell, Thy cavkeun e npw ready B2 pel
Cushewrane Doth o fomd g a medicine. They confiin anasandic
acids dur Bl bacerie. Chewtng pa thew 130 goed eay

o il Ttk ey | page $0

Banana
Thr banans plunt i ned arfsaily o dree g a gaawt |'I|'|'|‘I.‘ﬂnll.l.!.ll1l.l.l.ﬂ!| wr hierk, The hlhﬂ
Sady ir bechinically o berry dut & geserally dhasediad an a frmt. Bamanas . can e aaden ras)
ilries], Bosted o frisd The tree fabes § 0 months roomerture Delsee farmingas infrivafe bagiom
el The Muisers are mq.:u] [ Wi :wnluuﬂr_lb\.lrrrrﬂ]' m-:ndlll_l.rul.l.'i. Llns brer £am o
200 200 Binssin, which .rrrm'u.'\.l:,u bemchiral iy s I'q:lHn."J'l.rl Alsr ﬁnmlllu;]ﬁ!llh:&'
the stalk shonld be chepped down amd oo one plantind in ie plaoe,

Helix Bean
Ttz dint'd o brsioe Pk fruif, When the ot
ripeni; dhy ki Dt apen te revenl ey
bermier, The Berries sl e slovest e gpeval
sermarture (e e fruld, acokrrating ar fey
by rud il 1o dhe gl Wi ey At

hie wargh, Ir|t_||' Bamee Lke rabder bills i 2l
rrrtinne, The Jng'qr ini dhyt gt berrps
are [ocated, the Griher they bnince. Thic is
froe the piant sudipdien, You mnst hameert
thie crajr befare tlir hapens and the berries
aculiter o e thie ploce and either fike roat
T dry Edter Hr learethi carmf by sl drma e,




Coconut
Acoconut s Hirme dictinct shells. All of e e nses i agricsaliure. Dy the aider
Al i e s fovnl o ferdilizer. The fobrous vk cim brwsed for spholstory. The fied,

iiberrl el fati be fi'.l‘:rlI;an s i deserdn e mbved wilh cocemmd watlir b mmake Cﬂfﬂ lif Mﬂr

il Thee ot shell fas three :HTJI'I"?'WWH (81 8 “".‘Ill_ll-u v I|I|.l\.u|i'|:|j';'rr e Lo The fFull prsemifries the i'||:|_"1 c.:lrul FURVY AN

v ragiem thim drill i fole o one o there groowes 5o you can dirain the Mpudd from the nik. The palw tree anly bears fra afler e age of 20,

IV 5 i cieefiond dnines o r]-rclrn!rlf- ] it |J|'.|1I'Jr q_l'_llul'm te o egnking, et i il i for 1 lowmg ime — up do S0P poors

[ee dhe roots ..fl'l’E p..ll'rl'r I Jou |I':r|' -!'_l.lﬂg:' T2 ) and the b for H-IIJIJ.I%f renciyls [Cdbeat dy wiier cavitetne (b coconul i'||]|||.|l niif Dtz @ mare
The v from dhe fleserrbeads which aza be evaporsted fo sake sugar or left tevader flesk than & phela coconul. I com b rafes raw

i flermgnl, prodives @ refresetng, fowealcahpd wing, or e foprepare o waniely of dishes, beer and soft dirteks.

Peanui

Thig vl 15 | |'|.||.|.'|_|.'.u dgens fhuil AT J.I.'IJ:’rEﬁ'IJ'II]
1 .Il_shf, ety e, ol and i phie oo .I.I::i‘-L'IIIII'H.

s peanut fowers Soom jor must a shegle dayt Tha frit
ran be krseelnd W -150 Wy |J.|'i|.'l' rll'lllll.'.ug. .[lm.l'i.ug
i Uve wirdant. This aear miracslos ||:||'.nr.'lll'.|'.'ln'.l i AT
ALESE A% oM et Ty can muster A wery mudriitous feod,
iF paan h;: [ Byt .|r._I.-'|.r.|]_. |'|.|r||r|i' il ganl mg il
atved ol il et 1 cm e provessad lifo bad
Latinn, finmifry soap assd shompoo, Mediomally,
JurEnuli in ki farnrd fndn s lazafser r|||||-|n£ il
Yot can #1eem use W &8 ke give, dye aml ink

Mangosteen
The tuterior of dhe frui coistids of sepmested pulp with seeds, Open

fes ripe frid comrefually o dhat bhe iy secrgtions Lot by the dhal don ‘Tadain
jitiir elathies o slini. The pulpis o sesece of niany pend siresulrenis

Firwr catrn et if i, whake (f it padoe, adid 1F e s or maeke fams end souces.
Yo can iy the seeds anul make surd from tie peel,



nishronms are among the mast myserions organisms
ins the multiverse, Meither plant nor animal, mushrosms
are 4 tepe of s, which also includes microssapie yesst

cells and miolds. They survive by breaking down organie compoatuds
in the enwirpnment — unlike plants, which wee sunlight for photeaymthesis
and reproduce by releasing spores,

Meluashiroaems are vl o maintaining healthy forestland. The caps and stems
yaus see abovegronnd are just the visathde portion of a massive andenground
netwark that rivals the span of gven the largest metropolis.

FOOD AND MEDICINE

Mushroomd aren't particalarly satiating but do contain fiker, antiozidants,
vitaming s minersls, They can be boiled, fried, cored oc dried. Even
preisosons mushrooms can be put to pood ase fly agaric, Bor ezample, contains
antibiotics, analgesics and antihistamines, But be careful; Some mushrooms
cause hallucinations and other mind-berding symptoms that can change your

perception of the wearld. In some societies, this may or may not b comaidered
a positive attribute,

PLANTS

FERMENTATION

Yeast and medd are also a type of micrescoplc
fungi, Certain species cam be used te kickstart
the fesmientation process when making
bead { page 94 or akcabod { page 118}, Somme
molds are wsed to make cheeses (page 104),
wines I:_pa.H_h.' 62 ) and even medicines ik
particular species produces 3 powerful
medicing substance: penicillin

CLOTHING AND PACKAGING

hfyoetivm, which is the mashreem eqisivalent ofa ront spetem,

can e uwed b make biodegradable, mpisture. and fire-resistant materials

for clathing and contaimers, noculate waste byprodiscrs such ws oat hullz

{ page 54) with mycelum and place in 2 modd. The moyoediom will grow fo fill
the ety space and you'T e kefi with 2 dense binck of material When ready
B 8, dry it ook to prevent further growth.

—






nce P SEar Lgrowiikg WHEar own :-.'r.1|:|||: CropE, b pfepan-ilfw yerai
O lifie o change drasticalby You'll begin to depend on agriuliues and

weill b ahle b settle in one place. Your commimittes will grow inda

% ||'_;|g,|:s.1|'u:'|.m'ci1|:u_1]|:.'_ Llrgc cilies,

Wheal — depending on fiow raii Droczis 7, pou can

et vermiokimd, Biiljur, cowieus, whart perat and fToan
'_Ii'|rgn'_-r.| el crsibebe st ki, wilbchi b el s 2 baug
i pritmeids ane aifiesiers, Whest i she needed no igde
heer, wodks pid adimbier,

PLANTS

Larmpa M_P.!rsnu:. i Bl rrll:l'IJ-l.ﬁlld_rl.U' hasths FELIF\.':'
imif liremecd. The .|.|.n'|-_f|||.r_'| Errrisds s wnal o pide dishes
aruif soup av pater g off tee ook The e dan be mudi
inlin punsikes, carmbrend awd tordilleser refvnd funiber

{1 e el Superfieat the doad bermeds in @ dosed
e witk peme vl o el R pigT, Thee i hisks o pladis
-p_l|| |'|h-_r|Lu|' nrr_gﬂnd_fil.r ﬁul];l.i.uﬁ has md'_l':llru.

Bath cereals (.., wheat, rice, corn} and pulees (¢4, checkpeas, bentils) make
good staple crops and will play an bsportant role n shaping the Eaad, life,
cultume il wvin worldvies ofyour cvilization.

Chickpeas are s pood plesd. vl meat rgplacemmt;
ak ey are Fich in profem. Tivo easy slahes fo ke ar
heemmui, i hed chickpeds seith sabsl (ground seseme
lmqh,}. amr_lmhfrr.wuund dud.*pnu_ﬁ:r.-.ud it o hal!
and .fr,:jl_].lqu'_ .l'l:'[l;r_:,u'u'u.r fp Freded o .'.'n'l'.l:j.l-ﬁﬂ.
the restaf thephnt cam be sid e Senatfoek el

- e—



PLANTS STAPLE CROPS

Cipreals can be processed in several ways: Sow your seeds at different bimes of the year 1o ensire 3 steady food source
Ml the graing to produce four {page 234}, all year bong, Spring cereals; as the name suggests: are sown in spring; while

« Remove the hard outer shell (bran} from the grun using a mortar winter crops shoubd be planted in sutumn. Winter crops geeminate disring
anvd pestle; moisten and steam to remove any impuritics and dry the cald months, and becanse af this, they ripen miuch vardier than the spring
to produce cereals. crops, Winter crops prodiooe higlier yvields {due b moistre reserees in the mil

« ‘Soak and germinake the seeds fo prodwce mabt; which is used to make in ¢arly spring b, but they can be grown only in 2ress with kigh snow cover and
beer {page 106}, whiskey and other aleoholic beverages. mild winters, are moee demanding on the soil and are bess droaght-resistan.

Wheat, barler and rve canall Te 2own in wintes,

(lats tedewate frost aed deoupht very well, so they'll guanantee Lantilsare droygisb-resictant legumes ghat are bigh Buarfey graing afler hullieg, e jou sith deficipes hanley
Jour mirwiEn Lmeh ||'|rs;l111'r|'\;| ru#fﬂn"r‘fnr |!:r|-||||'||r_|'|||||‘!r|1 Jll-:a'n'ﬂlll_l.'\.llnlrfl ulu.i-rh.‘.'ﬂrill..r.lll'}llﬂ dhe l-.ulélq,l'm[ud-u.. sflf.l' Polsks those I'I.I'J.ll'l.iu.lllu.|"}.l-|'\-EllI ilﬂl'-!-c'_ll E-ﬂ"-'ﬁ'l WOTRS
thaani by ek formakie muesli Bifiusg aleatuil with our eriliy soep dnd stews, vegetarian anilets s ptd s well ironalerfully for thickemmg dougpu and sfoar, [F is am pomiiel
et v vow'W et a sedative, Brew them for a piok-me up ag el dlishes (ke pancakes, muffine sed eeen “meackolele” irigredient i Beer o Wiiley Uik skes preal asbwal
e roptcerpend, By Hhe wiig bk Seonl and jelly can bt frufifics. Adifitizennliy, they fis stivagen-and moneplenish foddar fir keegping Foeer [ivestock afive fraugh winfos
b thickered sty aur radi, e sl e vadedske thiey are grown.

{ 55} — ]
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and over time, even the most fertile felds start prosiscing increasingly

N anure mimds i cvcles After gach lilessem cooes o period of decline,

msgager harvests. The soil becomes depleted as the plants swck all
the sutrients fom it But doo't pack ap the iy and base the fatm vet —
wana et el your ekde rest and recover while contenuing o produce @ yiekd

H:a'rﬂr_lr st nafs |'r||]Fr 4] l'.l\.'mlu:r_ﬁ'l.lnl!'l.l'p:l'ljh Bt umi.h.- slraii A sutl '"l:h!_":rrr, g

o P-Fruuia.' ilavser at e aaimiy tos, I ||1|'I'§m.|.' uritler pee Fauactfiie ! B dorea anil il srull'
Jar jnading coun g gt Claver gommn ddes mifrogrn f ik moets, wiidrwillssomfain il
Nt levels as the cereals grow,

PLANTS

T el thd s, o st :hmgp the |1|n|ﬂ'c ORE EEw annu;]l:,rm;hngm the ries
of crop rotation! inberchange soil depleting cereals with legumes, which saturate
the land with nitrogen, and grow root coops for hoth animal feed 2nd persanal
consurmption. Thes approsch will provide you and yoar vestock with food,
wrhech | marm will pravicle o swith il and meat Anel livestodk minime oen
rejirvenates the soil. An added bons is that crop mtstion dismugies the life cycec
ut'pihngem- anid :p{am pests, pm‘enl:irrg thigm from Elnul_'mlﬂ.ng.

The hesd ]nm'r.pl.u.d W& [T R T wl'i.r!il S brewn, Ak annag! dglwll;

iy s, Thoy waill rratrs b fernlity off the nutraond-depleiad mail by sphinmtieg i with
mitrapem. The crep ree b wsed & feedd ioesfook, s i there 5 o sopius plow i beke fie o,
wnere A} welll fertibiee e sodl for neset pear’s oo

Trees e aiffer s pliaes wivesst gronw gt vegies ik pataloes heets, hurmips, ot bagis.
Thess e great source of foed for beth praple and leestoct Aneds will garm ilgiBanaly

ey ienighd an ot craps M i dkey were prazing tn pastuse, Your moat crop fiekds del & o cond
af cakeric sanspe spsiemn:, Thay can be it de the growstand barvesad s mended for the noct b
FHETE Bt oy MJI'I‘@.'(HH rrnrdrl!,.ul mar P |lﬂ'rw".|.nn.!:| ﬁr.rﬂ:fm"_ﬁll.* qf“u“q:q'd
wads: Iy e g il i e i éxdra e Lind Frusmmrgmm

-—_—-.

Wheat givd e (poge 54} o e masmeraps, Thisivoudd e spses immedislely e
the dpgurtivs, sk P il 5 ol ot mririent ity Thss creps Rave winfer wasieniey
whick are fown in wisder ar oppornd fo sprisg so they garmimiate sarlier. Plosd tham

in previouly arvested! fielde o powr bt il maf o idle




PLANTS

CROP ROTATION

Caoid fertilivers produce bage harvests and sustsinable vields Your best fertilzer
factory is a compost pit- Food waste, harvest byproducts and even excrement
fasource of nitrogen, phosphorus and potassium] can all be added wo the pile

But it & mportant to process thern corredthy ar the cycle of pathogenic orgamsms
ywill be a closed loop, which can caizse an cuthreak of diseases, Cover the feces with
awwelust and strav, [eave for six montls o 3 yeir and siz regulary. Decomposed
sawediast mereases soil feraliby, improving its air permeability and maistore capecity.
To speed up the decomposition process in the pit, dampen everything with water
arvc] fuen i ko a sl

Fertilizers applied m rarly fall will decompase
AT -hu.».j- Wit i3 g-rl.n! for Iniptrecsing soll
Jernitity. Fear mived with [ime wil! rmgeore
ife eord sirmiumy,

Plants need certain substances at different stages of their lifecycle, During
the germination pereod, they need phosphorus; during the active growth
period, nitrogen; and in preparation for winter, potasiome Sludge containing
the rodting remains-of vegetation and marine organisms will 2ct as 3 powerfal
growth stimulator, and manume and bied droppings will ack &5 o soarce

of nitrogen, Plants will recelve phosphorud and calciom if vou sprinkle

thein with powder olstined from boiled and ground animal skeletons

Many of these elements-are also contained in comeson ash, which can be
used &5 o compound ferftilizer, 45 i abso containg magnesum, solfurs, boron,
manganese and other elements that plants need.




PLANTS

athering grains is all well and good, bat fofeed a large namber Youneed 2 plow, 1t can transform a dey patch of avergrown weeds inio
G of peniple, you Il need to grow your own cereals (page 34 ) and othes an exoellent crop Geldin the Bink of an eye. The plow allows younct anly

crops, The meost inpoctant shep in this process is preparing the soil, o eliminate weeds by severrng iheir roots and turning over the scal but alsa
Bt o ery by dhoy Ehus: oo your o, o'l e Lol dipeine fram dowon unkil disk introduce mutrents inbo the soll and nprove drainge and asration.

WORKING PRINCIPLES
Tlse basic principle-of the plow i that It cots both vertically and horizongally
theaugh the ground and rolis theswhele slice of topsoil over upesde-down

[eds allenws o i get md af weeds, distribate ferfilizers thirooghoat the soil
and improve acestion, Thesock (1), of share, of the plow cuts through the sod
baper. The degree of rotation depends on the shupe of the bent upper part

af the share, known as the maldboard (1.

PLOW STRUCTURE
The plosw frarme {3} wijalpped with handbes (4) and a drawbar (5 ) o which
a support wheel {5} can'be stached. 1 wil simplify the plowing process. Iron
plewshares are triangular and sttached with boltz Afier plowing, kevel out

thie farrews and ridiges, scatter the seeds and wait for the arves! Rememiber
to weed, watch ous for pests, fertilize the soil and water your seedlings




PLANTS

PLOW & TOOLS

T cultivate and harvest the land,; you seed more than a plow,
Try comibining several devices info one super-machine, perhaps

one that runs on stean {page 242}

COMBINE

'I.'-'i.'lrﬁ:mg a held TROUIres & whinle varsety of fonls.
Meloat of teem will bse rendencd far e fiective

if you attach a power source. Mechanize the process
by cresting a base dructure onte which you can
{metall various pleces depending on whar job you
eed done. Let's say vouw are gt of luck: Thesoi

is fll of stones, and the plow is constantly breaking
anal becoring disll The solution is 2 chisef (1),

It i attachied in fromt of the plowwshiare and prevents
d:rrugl: tov the i:ul:hng_ :ﬂgn- afthe blade

¥ou can even make it retractable, 3|i.di.1||_:; forwarnd
and back as VM FEW JOuIr seeils. The skimmer :'1_':'
chiops off the top soll faper with the plants amd
places it i the bottom of Hhe ogren fugnow, Thas will
facilitate thie work of the plowshare and extend s
bife. Thie hareow [3) wilk allow you to level the sodl
after plowing ansd cover the seeds with-diet. You can
akso ot for wooden planks with protrsding spikes,
To cover large aneas, use the seeder (4) —

a mechanical seed spreading device.

Take & whaelbarrow with 3 grain box and connectit,
viil a gear systerm | page 162, totae of the wheels,
which will rotate the roller i the bofom of the box
o thas the seeds fall evenly Add the thresher {5 —
& rofating driim with soft THabes that separates

the grain from the chaffand sraw during

harwest time,

e ————————eeee{ ) ———————————



PLANTS

he cirche of life exists in delicate bakance, and ode ill-concenved action Tt wury of scaring them away, lest your fields be overrun with rodents and
could s umforescen consequences. Remove a gl graln and the insects thal caiee even mone daniage toyour crops. Whien WA WAL S £
whali: pile comes toppling down, sending ripples theough tinve and pest, vou et b careful potto npset the natural scosysten, Maintain balascs

changing the workd beyond recognition. Birds shealing the: fraits of your laboe! by learning #bout the lifestyles, habits and fears of the critters conching o your
croqs and use thas information o develop an action plan.




PLANTS SCARECROW & MOLE TRAPS

Iy hiawe 2 somince of running water near your Geld, carve a rocker arm
out of & sepmanted bamboo stalk pivoted slightly o one side-of the balance
'P{td.nl‘_ Thie back end showld fe=t on 4 haed surface, like 3 rock.
A the hiollow bambao stalk fills with water, the tube’s center
of grawity mowves past the povot point, As the tube topples over
3 dnn'l]'.i waif the water, the heavier back end amacks apainst
the rock; creating 4 boud cracking noise that scares away birds:

SCARECROW

E‘rq':rnnr. knows that nature's most :Ih!;htuuns |'.-'rv|:n|l.1|!|:|r 1% EThn.
Take acdvantage of this reputation by placiag 2 neman figire on a pole

i hebd. You can decorate it with afl sorts of trach that smoves or rustles

in the wind or sl:rin:." obijects that 5|.I.rl'|‘ in the . Moving mechanical slements
will make vour Bearecrow even maode intindddaking, Move the pole to diferent
locatioms arcund the field 1o keep the bisds on their poes. O make more
scarecrows Bug the main predator binds have to contend with s other birds.

[ o haven't had the chance to train 2 pet faloon to chase away the smaller
birds picking at your crop, you can make a serviceable imitation nsing & kibe.
And humans aren't the only creatunes prone o superstition, Scatter fake dead
Iirds arcune the Beld and the lving ones will want to stay far away,

FIGHTING MOLES CHEMICAL TREATMENTS
St thie trap by thresding the catch ring (4) throngh the opening in the end Posedery mildew (2 type of mold) & the seourge of many plants, Speaying
of the metal firing arm (2] then mount the arm on the catch (). In this with natural antifungals can help. Crush limestone and bum the powder

position, the tension spring (5) keeps the arm under tension. When the mole a1 900-1200°C. The substance you're beft with (s caboium oxide, otherwise

stbcks 1ts head through the entry ring (1), its nose will push against the catch known as quickiime. Carefully dissolve a kilogram of quickbime in 50 ltérs

ring, slidking it to one side and releading the catch. This presses the molesneck  of water, Then take & kilogram of copper sulfate, which can be obtained

against the bottom of the entry ring, rendering it nnable to move. by treating copper with concentrated sulfuric acid heated to 50°C, Dissobve
this in a small amount of hot water then adid cold wales to 50 liters

1. Eairyring 4. Trigger Mix this with the quickiime solation,

2. Firieg arm 5. Tenslom spring =i

B Cakch




fine beverage that warma the body and
Al::lh thee soul. Although every deop
wiTe is il oo fermentid grape

jiioe, nol just any grape s worthy of becoming
wine, A bottle of wine combines a winemaker's
skill with the spirit of 2 location,

RAIN

Grape vines can' & survive oo groundwater abong,
Thiey also meed rainwabes, which gives the wing
th mecessary ackdiny for 6 ing, baknced dlaves,
Therebne, the drier reginng af the world produce

feayier wines.

SOIL
The typo of wine you produce 18 hesvily dopendant
an the soil yow hmee 1o work with. Brown soils (F)
are good for sparkiing and table wines. Podealic,

o ash gy soils (11 are good forlight tabhe wines:
Humug-carbonate {11}, 2 shallosw soil formed

over limestane; it 3 winemakers dream. Thix godl
praduces high-quality spasiling wines, as well

&8 thim wordkss, brandy and srmagnac,

PLANTS

The grape is a tiey minicle, a gecret haven for
natenes prwees Onee prared info 3 glass, these
[rrwers roveal themselves ina |:||:1:|:|-. mmpt-_u
tougnet of Havors, deliciaws and distinct.

PROTECTION

FROM THE ELEMENTS
Losating your vineyand on the sile of s valley achill
will affer good deanage and protect youor precious
el fromm frost and wimnd, Bae made sare wou pick

the correct sube['rnhu:diﬂurqu.:rnrll:mrnaxmm L T
; : AR PRy
sunshine: asouth-facing slope io the northem i I -
hemisphere and 2 north-facing sope in the soighern |
SUNLIGHT

I erder to prosuce wene, the vive mist mfer for i art,

[ it 't prriaiie (el dlas rop parts of the shoate), the bah
fagrrirg I'|;:.|__I'r..rr.| wiiitemd i |'J|.|'H1|||'m wiil wirher sl
e Th o fevprontant theng 4o crmnler foery b iming, bth
by seasan snal By penr: Young duzhes [ 1 -8 veurs ald) shosdd
T grnied de e pvin sefien tieee s o sap fow Viess far
reudid ad ehier ant rrnll':a' i bagar l'i-m'ﬂ Thie ving dhioaht be
Jrramad wien dhe thpsttx ary krnper Shan §.2- 0 5w

The warmth from the sun's rays coeates a sweet

amtl sparitwous wanes The misre sunlaght o grapevine:
abserh, the mare sugar is packed into e fmils,
Dhurieg fesmentation, this sugar tums inta aleohal,
L0 MO hiours of sunshine puryear will make
for 2 harvese af beautiful, fally ripened grapes,

Safdy sodl (IV) allows the vinie b scoanuslae sgar,
|ml:|.u'n.g i.igh'r wineswith a delicate hnl.pqum amd
making them easy ko hlemd. Sieroeemic sodl (V]
white-ghey desert soll, makes streng sweet wines
Barros soll (V1] rich in gypsum and carbonic lime,
is used for fortibed wines. Bink sail { VI is for
deggert and ligueur wines,



PLANTS WINE

MAKING THE WINE

Tior make wine, start with 2 hand-picked s=lection
|:|!'i'.i'|:|-|'.'J ch':.r grapes. U rosh them and leave the 'n:-:ull:ing
[ulge to forment: The yeast angl that thrive on the grapes’ A
sking turn the sugar into aleohol and carban dicxide.
Onece the alcohol concentration reaches 15— 18 percent,
the peast dies and the proces of fermentation

oS e an -EI'II!.

Then, with grest care and without lifting the sediment, the wine
iz puuui! iribo oak harrele and bef to infuse for up b bW pears.
Alezs patient winemaker may chocse to lmmediately poar the wine
inbo amy vesse] of his choice that i corked with vak bark,

Both wine-making and wine-drinking are artforms in their own right.
Wine it the drink of the E\ud:. creafed ko strmmolate the seqee, 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 & nogedive,
anal vl fallinte a-depresson,

Wine can be slightly acerbac, This tartness comes from
fanning, a substance contained in the grapeving, seeds
and skin. Tannins bind to the proteins in our salivs,

causing a feeling of deyness in the mouth,

o



PLAMNTS

Tea is an incredibly valuable hech, and entise empises have baili their
eeonamies araunsd the tea trade, The theine (cafeing in tea)l acts

Ak i SATaTE attmalant, But tea b5 2 kot more than just an ENErRy drink.

Thee fudl mnge of tastes and charcterstics is vevealed only to the mast

sezspned connodseEur.

}[ nsome societies, the amilabilicy of bea makes or breakaa eiviliaiion,

A senseIvity tn subitle nuances m Azvor can

be developed through training. This practice

of mimdful tea consumgption is calbed a tea
ceremony, YWhile the mtuals and level of ceremony
1Y Fary, e um:ﬁtﬂ':nng pn:m:l.pll:-.: remin the
same: a respect for the drink; care in preparation
anid gpecial attention pasl to the areima and aste
Liu.rmg vy HiEp of the proses, Linburried dnd
precise mevements: Silenoe and full concentration
on the present eoment. Tea coremanies muay kst
Ve an hrumr.p'nrb_g ¥ time Eo paise to lreak
thie pycle of everpday life. In the end, rebualding
cizilization can wait becaasetlee joairmey B far
e mportant than the destination

Feer Alack amif paling fras, the feaf hateh gf tea ds niten
discaried, ami the beeerage ieonly enjoped affer the second
itespiig. Fov greei hads, the fbesl shéep s affen ghder avd
vy o i, Tiv experignce II'|r_|'||I'Il faiwr nffuh'ﬁdu.lﬂh
nped te bl i graund om pear tangror before peallomsing
sv-{rt rf covers all of vour Fasie huds

COine sy the Wepest sernnts f2 making pood fea (5 Mming
This hes e Ipgest effect-on the fasfe. Tea Laawes Rorvestad

af fe preciee righl messesd @t priceleds, bl i jou wed
o Jevealinys, poiilre feft i o miediodee Frm]ur.




PLANTS

Elacl, green; white_.. 3ll these traz are varieries

af Camelita staensie. THRerences iy arema, taste and
edfect on the body depend solely an the way

the leaves are prepared. Your fiming must be exact!
Withaut cultivation, the tea bush grows ap-to LD
meters. Dot bet this happen. For the perfect tes,
Hu:!np tvees Jeaves and 3 bod between them will da.
The rest proshuces tea of o lower quality,

I. DRYING

Spread the leaves across 2 cloth ina warm room
for & hours so that they wilt (fose part of thelr
moisture and become softer ),

TEA

White
Water B{PC
Sterp [ <3 mimstes.

II. FERMENTATION

Fermentation (5.2 biochemical reaction and
mvilves cxidation of the tea ledves. The type

of tea you get depends on this step of the process.
A long fermentation produces black; greon has

a short fermentation petbod that is stepped
El.'-n:i.H':,r h:r huting: white iz mot fermented.

Eoll leaves in the bands wntil they become sticky
and curd up into a tube; Then stack 7-10.cm high
ina container and cover with a damp towel. Wait
about B hours, making sure to keep the towel
prdsts The strong smell of ted |s & signal that the
Fermentation process should be halted using heat.

Green
Pater 7570
Reep =3 minurer,

ITI. ROASTING

Rurast the tea in an oven at o temperature

of 90950 for about an hour, and then lower
the temperature znd allow it to dey comipletely,

IV. DRYING
Maice the I:?:.r:-:rl' texin Ehe o, For white tea,
this is the enly step in the production process:

The Jeaves are wilted and immediately deied

to prevent the tea from fermenting.
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PLANTS

arouse Intense emotions connected to past experiences amociated  every Hime you brew s cup, it will bring op all the goed memiories and feelings

with that scent. By preserving your lappiset, coziest and miost nssociated with hame. Every sip-will fill your body with a sense-of well heing
comforting memories in the form of 3 scent, yoo can pall them off yoor and peace.
imerrity shelf nial enpey thom at any maoment,

LOCATION ‘ @

}[ I[ ama memeary 15 srucmred in & curipus way — certain aromas FHll yaiar haans with e scont of fresh soffe, and no matter where yon are,

The ideal Jecaticn for growing coffee is warm and hund, ‘

weith -.I:1pp|r:d |.|.||'|I|.g||.| anil a-stable femperaiure (1723}

Coffes plants prefer lonse; fertile, well watered soil with good scidity, ‘
High-altitude coffees taste complex and acdie, whale lower gliitades ‘

prodisde mmohe abtaaatic vareties

COFFEE SHRUBS
Sprout your coflee seeds in a planter, Aler a yéis, transplant
the seecd Hirgs it the groand in am ares with ke wind,
Find an area surroundesd by I.:.fg-r:r trees o |_:hrn1.'i-.'||:' shade
from direct sunlight. The tree will blsom in the third vear
and by the fifth year, if will siard producing red berries.
Brom't fonget to proane your shieaks 1o keep
thicin nnctalber thas T-3m

forcasier harvesting.

PROCESSING THE BEANS

Wash-processed coffees tend o have a pronpinced sourmess,
wiilbe slry-processad beans ane pwaeet, Por wash processing (1),
vl peed ﬂdnp—nl]m.r |_ 115 an Ivan bix cantalning a vakler wikh
tecth. The berries are sgueszed between the wall of the box and
thee rodlier; freeing the coffee beans From the palp, which then falls
theoaigh i the bottom of the contalnern, After this-imitial cbeaning,
soak thie beans in watker {1]..'.".1.' ENCEAE |1|.1|p will Be remsnved
dinring the formentaticn process,

For natural or dry processiog (11}, leave the berries to dry

in thesan (3], pesiodically turming to prevent medd from
forming. This takes more time and sonbght than the usaal
matiod, Clace dey, separate sway the palp and rosar the beans
in g ratating dml:rl.-[d-_:l over & e The roasting process affects
three key chamcteristics of the coffeer aadity, swestness and
briftermesa, The darkor thee roast, the less i-r.il.iil]r il rernani
and the mnae biiter the coffee will he.



PLANTS

COFFEE

Laifer 5 a sttinlair msually coneusied
o Ity energypining properties [ vow wl
fi i i e ez ffect, take
gt I miinude power-nujr hsar! .5|1rr'd.rm[u'n§
poar cup of e Yow W ireviefd from dhe siecp
Diefroe the agffeine lacks in, Cafferse bocks
the aeticm iof the sigmilimg madecsds mlenane
b it B, el msalees o feed futigued
i drmen; il 2o ciffeims rperares
thet mined sl Pl o sty ansnkes Cafleme
iy coniies eagreaied Teoels af |:[|l||.h.I.I|IIrI.|"
it e revwnrd centers off the b, wirok
mmgiang that i delers g mld igh,
It i dadiving,

MOYKA POT

I you're too groggy in the momdng to cven make a cup of coffes, pou can Mo, place the kettle o the lire. 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 intesnal pressure and pushing the water up through
detechable parts and an air-tighs seal. Fill the lower tank { 1) with water, Hang the funnel, It then passes through the coffee in the mesh filter, absorbing its

a Funaiel (1) from the top of the lower chamber. Pour the ground cotfee into flawere and arorma, amd shoots out the upper funned (4] o collect as an espresso

a mesh compartment {3} between the two tanks and attach another imrerted shot in the upper chaimber (5] ready for pouring.
funnel (4] on top.

—_— @ﬁ



CACAQ |

PLANTS

OCOLATE & C,

Ravars. 1t can wnify twe otherwise incangraous tases: swoet and salty,  Plant the shoots in the shade of tall trees to protect the cacap from direct
bigter and spicy. Chocolate crestes harmony and is i exsellent way surlight and wincl. Trim the ripening buds off the plant until it neaches the age
b pore energy. Plus, It makes people happy, which & valuable in and of itself i fve 50 the tree will be beartier,

T b seceet i chocokhte’s power aver people lies in its 2hiliky to balande Collect ripe seeds fram thie wiid cacao tree and sprous them in bamboo tubes:

Peel rijpe fruit avay ansd extract the seeds, otherwise known a3 cacan heans. Diey them i the sun then reast them over a fire or in sn oven. The outer holl
Remove the pulp, spread the Teans cut ona sheet afhanana leaves and léave af the seed will barst and can then be peeled off, Grind the heans intoa thick
covered fora few days. Shuifle them around regualarty, and afber vwo weeks, caghn paste

the cacae seedswill darken and gain favor and arosma.

—— _@




PLANTS

CHOCOLATE & CACAO

Cacan paste is the base-of amy chocalate but white (which uses cicao botter
bt oo cacao-eolids). It needs to be stirred continseusly while being coolked
For about five days at 4 temperabure of B5-20C. This will make the mixture
I‘.|I:||'I1I:|-EE1'|¢|:|LB, EvVapOTalE LXCOES micisture and get d n[a.n.}' EXErAnECLE (s,
allowrimg the puare chacolate aroma o shine through

Here'’s how to make chocaolate bars:

I Mlelt the cacao paste mntil it beconmes a liquid ar 2—45"C. You shoaldn't
raize the temperature too high, or the paste will lose its elasticity.

1. Cood to-no mere tham 3170 and bring out your cacao butter {obtained
by squeezing caeo paste under s press). At temperatures up to 25°C,
cacae buiter is hard and briitbe, bot at 32°C and aboee, it becomes a lguid.
Yo want to use the solid version

3. Break yourcacao Putter down into small granules and mix them into
the cacso paste. Dip & knife into the mizture. [you did everything correctly,
within one and a half eminates the chocolate mass on the kepdfe
will become dudl and harden.

4, Pure cacan paste isaromatic butvery bitter Add powdered sage
Poor il or cream to make milk chocalsne
5. Pour the knsshed chocolate imo molds and n'.l-r.iﬁ,uml.-u

You can change the ratio-of bitter o sweet or mix in other ingredicnts such

o suts, fragrant Bowers and freeze-driod berrie. O spice it up with cinnamon,
vaniila F-udx. cardamam = even P=ppEr ansd sez salt. Sobstituie .:Jm-nnd. cosccHniat
ot rice milk for animal milk or heney for segar

Thanks ter the cacan butter, the mass orystalbpes and hardens bat melts opon
contact with vour tonpoe, relessing 3 Fulll 'hnuqu..ﬂ af dmenrs and ammas
You might also grind the roasted beans into.a powder and add hot milk,
supar and spices for o foctifying pick-me-up drink.



£ & HYDRO

Fog

PLANTS

Its Fnﬁihle i e hrst-sl:aﬂ-: ]m:l.iuq:t'mn od cereals, 1o, pripis; vag&l:d:k-.l
and berbs without felds stretching out as far s the eye can wee, Economize
on valuable crap space by setting up hillssde ferraces or building a vertical Benm.

can all complicate pour wodk in the helds Bt this s no reason

D ifficulties with the geography, soil quality, climate, wieeds and poests
oo g agriculiune aftogether.

1€ the terrain is Tilky, place mink Gelds on the slopes in the form %
ol broad Blepi Constract |:|.:|:,r bumpr.'r: around each terrace,
o the layer of fertile topeoil will quickly be wasled away,
While you're af it, dig irvigation clannels with openings

for lmbsage, Geone & dlifferent plant every year to avaid sail e
depletson, Switch out tea for grapes then grapes for com ot = —
and 50 on. Persodicalby plant Azl on aquatic fern —

its-rowats lost o bacteram that can absorh anitrogen from - e - ; I-r':‘:;p_ o
the air and convert it inbo a form saltalle for plants. S e iz “hl'il i ‘ 4
b - L il | A 1L
Tt & am excellont natural festilizee. i P - o b
- ,{:._v S s ""‘i =
B o ] el T
T Uyt M el
: 1
et e 1 i

FLOODED FIELDS

Growing rice will reguire fhat youw have a river o fake nearby o drdgate yous
crops by gravily via canals or hoses, Bice slwots musst be protectid from strong
divext sunlight and weeds, This coop requines a lot of water, bat the woter kevel
shoald still cover less than half the plant. To avoid unnecessary waterloggmg;
drain water from time to-time through 2 canal sysem.

Thirieh fhe ik from
the pradn. T maks frowm

Koy I'||r.._|'i.|'.|n! _|'i'.|'r i [ arcadi

rice i, ol the prastas

fq;;'ruprq'rd,l.nql' I.fﬂhfl_l Rin;u.'ﬁ'.'n‘-q: J"JlruHruwl}an:-‘ﬂhﬂ
¥ou oo evther iade Ener- m ¥ mrantis. Wi This fem be dane i marfar
Sk e aice secds sieep Hirengh weater vl dap it reachies abent 41 oo or a retaring barr, et ke

Hefore plantiag rice: fiood rovates Vargan plantifidn gaiinp vour fingers prasey i Aelplat, e e ks o ot winibe s T
IH_'I.I.I'.,'H.'lII.lIlI.Irl:rI'l]'lI.I.'I.'I-.!.' Fi = e ﬂ.luurd afler 13 hzurs o tar itiFeduce ek arlﬂdﬂqbuluﬂ'..ﬂ.ﬂtr Bice curs can be oo P e up;wruﬂuud
warsh awar 2oy nnuunted .ywhus', Et o e hader aml b isds e eeler They .:.'r.nq!'rfrq'flrr.d..l.d;rrlr; |r_|'|lu¢.|:.r.|f|.ruru||n|r d'llgmﬁ'l;llj'r!rrﬁrpnhﬂ.
sovalr png prmrnl heendh Ip vt wnid grrenfs will enf el inangis and vl duares el @ sigm dhat it the rovs Dy # will e thie msiriee
T growTng. ire arousmd 2 o high weeds amd fernitze the sl itk reaiy for harvest the ears for 2-1 dave. COVTHET,

RICE

Rice can replace brezd and other graing as the basss of your diet: The grainz can
b g s mabie starch, fous, alisthinl o witne. Rice prrm makes ol and rce
st works wellas paper polpor mattress Gllss Blce Howr can slso be used

o# the foundation of many cosmetic products, sach as powdens, blushes

amil aiiks, wlhich in b s be sade indo ereams and serubg

The bean = the stuif that remaing after-the grain has been cléaned — makes
prooed feed For linvestock asd pouliry: By the way, the ducklings. aned fish you
False in ihe paddy fields can also become the profein [myoar meal.




PLANTS RICE & HYDROPONICS
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VERTICAL GREENHOUSE

Fear neither inclement weathet nor nutrient-scarce soils by coemting your own
bdeal ecosystem. Arrange the plants on a-moving caroused] that raises and kwers
thie Fll:lnts'h'l engure that each onic receves 2n equal amaunt of I.|EJ.'|I: and watnr.

1. Substrate

Trafieceal o f s, ponn can e cnsemmaedt husk or shmedifed free Bark amd imemerse e ronds divectdy
fir @ mibsstrabe sohation confnmbeg all the necessury matrients. This wag, the pleats don't Aeed
(1] n]lrru-l' fnaTgy |I'lewlﬂpmgu h’!_g: wonf gpokprmanid pon b fecmi e I e .

2. Water
H'.,Ip: hilis wailer Ginfimer ul.l.pur L ptunl:l el (FETd E-:mr_p- I Fu:.?- e uaifer I":nllgrl i
irrigation pstem. Diranet the water info the ierigalion confinmers g a pump | page (6.2

3. Light

[ i 2o up e verdiva| e dn o roows with glass el Onigge |14 werrcan gri b

withi malural Maht, feral] meevars {poge [ 82) o refieat Lahif onta five plants frees ail dircctions.
Tevafid! a1 uT!'rF'lH [ rrJ.rlmirH:rrrh.'.III Doz annadtly 1o F-.m:nrprunrurdn—:g.l:m-m‘ T Breoad
avsd sheling their meighburs. This alao helps stimalete the prowih of maw budi,

4. Air circulation
Wendilaiipn e reguingd do control humididy frieds, Tha Being s, plaii din't Wi imilden
temmperatuny cheamges. To inasne a comforfalife environmerd, mke a8 wabor heafisg pesten

{ige 2541,
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AMIMALS

ime management is vital in extreme conditions, and a gingle secomd can  The main conceps behind any trap is the sanse: “There's an entrance but no exit.
“ mutke the dilference betwoen:sarvival and demise nstead-of crafting M complex tools or materals are required — nature already has everything
weapmms and spending howrs (or even days} oo the bunt, you can st
traps and camplete ather important tagks while yoo wait;, such s chopping
wood, fetching water or bixlding shalter

ou Aeed The most impiertant e 2 deciling schere b place your trag.

WOLF PEN

To-eatch precators wha have been sttackimyg yoor herd, drive long stales into
HT gfl.'lulld. creling twa catelar fences. The desmeter of the innes aialis

should be 3—4 webers amd shioald be solkd and unbrokeis Tlee dlameier

of the outer ring shondd be around 45 cm Iargﬂ. Imstadl a fate ini the ooter ring,
e that swinges arhy inwand. The wollwill be dble to move forwand freehy down
thie marrew cortislor bk unatls to i around: Liane the predator mbe i trap
wwith live hait — a geat kil a FOHEE T & plg_lrr




ANIMALS TR APS

KULEMA TRAP

This trap warks for catching any foxes or weasels that may be stealing your
whickens. The trap consists of two parts. The main technical companents

are the gtick that keeps the uppes part of the trap suspended, the nateh it

fits into and the bait, Grouse eeat makes for a pal:'l:l:l;l.:rl'g.' Ii:'rnpring freal.

As the animal tries bo snatch the meat, it nodges 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 stack to hold
thie log; try uslng 4 rope. Just be sure that the animal will nudge
the Erigger as it bries to-take the bait.

FLY CATCHER TENSION SNARE

e fins spoiling your foad? Start by making 2 box. The battom wall ofthe box Set a trap For Footes that are raiding your garden and killing your rabbits and hanes
shouldn’t be flat but should rather form & pyramid sticking into the boxwith Drive & peg into the ground and make anatch somewhere in the middle.

i hoke ax the top. Insects will be able vo fly through the bole but won't find thels Tie a-self-tightendng loop {page 212} 1o a flexible tree branch (or long atick},
way back out again, Place some sort of meat in the box as bait, preferably Bend this branch dowaward, cut a small noteh in the end and latch the branch
nottoo fresh inte the eodchiin the peg. Place the loop in a spot that you suspect gets high fox

bt teaffec. A the o epeints along the teadl, i rone throwgh the spane, egening
the sprinﬁ-|u.l.d=d branch and L'iﬁhl.-rn.:rqg the noose around i neck.

GROUSE PIT MOUSE TRAP

D an angled pit with an epening wide encugh that a prouse can crawl through,  Diga hole aboot 3045 cm deep. The bottom shouwld be wide and the entrance
On the bottom. place bait such as rowan berries, lingonbertes or cranberries. narrovwe hbake a "rooi” over the endrance from a piece of bark or wood on

The gronss will crawl inte the hobe after them bat will not have encugh space supports madie of small pebldes, The mouse will try to hide from danger under
oo turm: arcinad and spresd its wings, and its incapable of walking backwards. the shelier and fll into the hole. Smee the wall of the it s ot sach an extoeme

angle, the monse won't beable to scade it



ams af hearty and sutritious feod dhould maser the art of the guiee hon:
Bslving. Ol in rare casie dou It become trudy damgerons, as most odten
th: ficherman sits on the shore znd waits for the fish b bibe

LURES

Predatary hiski feed on smaller fish, so using & amall metal plate can dtate

the Hash of scales. Lures l:":"'l can a¥so be made to imikate water heetles, beeches
o cristceans, You may also wiant to ase real food as bait. Tie a small cage
filbed with badt, known a5 2 feeder [8), next to-the ook, B you're fizhing

in stagnant water, yowcan use bran, bresd or steamed cercals. IDyowe fishdng
ity a river, o Il eed samething denser and stickier,

ANIMALS

Bt b carefol you don't get hoolked yourself — on dopaniine, The theill
nfrm:li.ng i your rebward ‘can tarmn ﬁ:'.hl.ng fromea necessaty foa i:llﬂll:lrlb]-!

pastime.

To craft a Aehing rod; you'll need a long stick made of bamboa or flexible woad,
suach as birch, willons, bind cherry or maple, Attach o fishing line of inferdaced
silk thoeads (2] to the rod (1), Fasten the barbed hook {3 ) to the end of this
line, The hisoks can be msds from bone or metal, Beow bait yoor ook, You 'l
alsa rueed 3 sinker {4} made of pebbizariron that will help the hoak sink below
the water’s surface. Tiea bobber {3 made of bark or cork 3 shart way up

thie Hive Froam thie hoek, When the G=h tries to take the bait, the bobber

witll eegin o rreanwe, glvbnig & signal thiat it s st tooreel bnyour fehb

REEL

1F you want to fish far from shore, 4dd 2 reel (6 to your fshing rod. Wind 2 sifk
fishang line arcurd i1, te a hook fo (he very end and attach vour bait. When you
st your hook, the denm splng releasing the wourd tine asd making it easier
te propel the Bk crver a long disramce Ta prevent the line from cangling when
the bait splashes down, install & brake lever: The lighter the reel and the bower
the Eriction force om the axis of rotation, the frther vou can cast dee bait

Yo can podabe the hasdle 1o netrbeve, o glusly reel n, the baited hook

by atiract thie atteniticn of Gl

iz live bait, such as bloadworms Du‘rm.muu,wiﬂi |:|up: Thie hsh will be
laped in' by the sgent. Yoo can add vanilla, cinnamons o dill v the clay v is
imprartang te praciice maderation and not overfesd the fizh, The sk of ain
i% 10 attract the attention of the fish and lull them into a false sense of securitye
Yot cant alse attach the baig ball directly to the hook. Bend the metal wire into
s aparal (9% and mald the bal around ix.




ANIMALS ,a FISHING

TRAPS AND NETS

IFyou need 1o catch a lot of fish and feed a large Lay half of the lengths of thread in a line paradlel The beat time o catch s & af night
amber of people, vou'll need bigper raps. Make to each other, and then lay the other half on top They respond sery well be lumifaens sipicty
a simiple version using 1 woven basket { 10) filled perpendiculary. Secare esch intersection with it worrcan higilighit e rait by painding
with bait and mmmersed in water. Mets (1) willhelp 2 knot. Construct bevers (12) out of wooden poles a flashfipht st in,

o catih even mone. To weave thirm, youw meed to make it easier 1o raise the net.

I:m;n!wal.mdlhmndurmpt inwhmgp'm?u.
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LEATHERCRAF

s i

—_
vl . NS

b certain stage of development, you will be Bced with a difficalt
question abaat the ethize of eating [viisg belngs. Fortunabely, the need
o stirvive Friabkes soane declkions easier. Enjoy the advantages of being

al th tap af thie fomd chain, but treat tee animals yoa kil with respect and
don't wastc any part of the body.

1, Haollmy lorns can he psed to male mesical mstnaments
amid winie goblets.

The bl shouldn't be wsed for fond, as the msk of comtracting disease
BT hlg;h, bt it can be nsed for |:.:I.11I'III:|RJL'E|31L'I.‘.

1J

3. The guts and wekns ane good
fioi ||u'|.'||:.g hmﬂ:lrmg}
{ page 258 and strings

for musscal imsruments

$.1
{ page 338). Todo this, f li
thareughly wash A
the irtestines and veing,
serapi off the eatiirmal :
membrane and any e "-. ;
fat, soak in codd water and et |"'-L-I':

b lomg strips. Then stretch
ainal tredst thhem aostil yoir get siekngs
o the de-:lrc.ll.,'ugrh and thickress,

4. Boil the boses o make ghae | page 1£0)
o grind Enbe bore meal, which s
an excellent Fertilizer { page 56 ), 1Py barn
Ehe meal, the :'uu.'dhng ashycan be added
ki whibe clay b obtain bone ching — an extra
ehin g ddziceble type oferamic [page 136]

e

i et 1] 2
1 _|'|-"_-!,.|.I|..I At il

"

5. Hooves make tora nch stew, and the hamd oucer ghell,
of glieath, can be careed inbo small trinkets mich = hottone,
combs and ormamenta. To remove tee sheath, mmerse
the hoatin boiling water fixr an hour. Dirain aned place o weight
ot b af the hiad and bet it cool, and then remove the reranants
of thi: skie and soft tisswes. Treat the sheath with a knife,
fne-toothed or coarse fles.

. Furis an excellent heat insulastor

and produces fus costs that
can withstand severe frast
[ b =6,

. Leather s vt cnly useful fos shoes;

pangs, bags, gloves, mlmcoats and
furnitare. 1t is 5 strong, very durable
rmaterial and can b-:mzﬂlnmﬁ:e
drive belts foe varows mechandims
[page 242}, The skin oFyoung lumbe,
goats and cows can be wied fo make
parchment. It can be wsed in place
of paper or stretched mee askan fos
pencission nstramens {page 3325

B Plood ks oovadiabbe raow material Tt rch
ni prabein, vikal amino acids, phospholipids,
i and other substances that play an important
rale an hiver o body fumetions, Yo can use @
to make smoked { page 98] blood sansige.




ANIMALS LEATHERCRAFT

After yon have removed the skin from the carcass of the animal, v need

to thoroughly clean i of any meat and blood remnants. Soak the hide insaline
frst o make this PrOCEss easier Adter that, thie skin needs mrlrg," s t,'|_:.|i.|;]-:|'|.l

as possible, sa stretch it between two pales and leave it to dry in the sun.

Bemove the hair tsing a process know 48 luning, diaring which the hides
are treated with lime and sodinm sulGte. It is the eaction prodwct

iof soddiuen hydroxide {page 24) with sibfnelc acid {page 192}, Lime

i obtained by roasting calcium-magnesium rocks — chalk or limestone.
Wou-can also use a saling solution at a ratio.of 20 grams of zalt :lnh'ﬂ
ko, | liter of water. Soak the @in in e solution for several days, .
kuirning it over from tinse to time. After this procedure, any
hatrs and residue of subcutaneous tissue can be easily
removed. After curing, many substances will remain
i the skin that mns= be r].i.:pnw]uf Ta do this, rnse
the skinin s soda selution (10 g per § lites water ),
Then tinse your skin with chean water several times,

& pow e ot e aceesd bo aoy af the sorend of bsmnin
Pty aneeteh Bhe iide opreis P el s Wl IF o R LI
o ke ol oy, Lo i for i mekeile dhievr treat woinls it
@ il srrapeend smoke i over g firs,

Leather becomes more wear-resistant, heat-ressstant and realent if tanned,
Extract tannins from oak, willow, spruce and Lirch woods or from the growths
formed on-oak leaves. Anather option is the fats of various masine animals,
Fill & rotating dewm with a strong tannin solution anc seak the hides.

Then squeess out bo remove exceis water and repeat the process.

Mo the leather can be ralled out, d[.-zll. sxmbed, varnskied and sewm
Ineoe the dtems you need.
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LIVESTOCK

. Mizkie saore yoear plysty hus gand fightig in the fallwtnfen
hie domestication of wikl amimals i5 3 transtormative step indny Pigs el regubir iun expsre fo gain weight. T form far
‘I civillzatien’s history bot carries with itan ethecal dilemma, Livestock et i e Bl fanede aff st s bk iladg o e frad —
will prowide o with food, materials and clotluing, Bt yen have vl IFsentaiis Ho Arcrssary sinmes copp,
tor pestrict the animals’ freedom of movem ent, suppress their natural instincts ok -"": calorart; zinc, sulfur, mogesiue,
aned even artificially alter their birth rate and life expectancy, It himan falioe i el
tir sk as mgich prr.-h'l: a8 p-e'mihlr:. Bt it% unh.' huamane to ereate the moss ""-_.l" Kl o
combortable conditions for thase whe spend ther \M 3

entire lives (and beyone fisedidng for v,

Muny diferic ia Mook sre caused

by Azt b, Thae rricd I.m'nrn&'r.!.l.ldl ¥
i i o' alede e itk waliler T ir
waidly i e s bl memihod
il encadypiies carential s

T wall reypel dsiects and soften
thie shobw of ey uilidier, walsede sl
|.'n-|;| |I__In||-||;n.||:":hu_!_' Thnkd i
waur cow wil] w2 i sivadly

highy mite: varkd.

- om ek

.-i‘l'.mdm_g b e plu;ffl?u ] .!un; lintig zmui ke
thir feciriey J‘..ll.:ll'-.q'i' Frcdur wf ki, ths premfiead
Ao o i kil grownd ey, hich causes
pein. Steengtben thr laeoves by naling
harreshaes to e baftam g2 protect the Didng
tiesue. Thie darrer hever of the oy wall
|.l_|'L|I.|! ﬁm:_f'u ifefireatnd b a ..|'r.|.|.|'|':|' wiirfile
wikrds fine Thos diniee 6 in s i '""""F‘I"
o drtine maile min

Exch basn must contain drains for urine that lead 1o an under- Amud pit is & necessity for any hog farme Pigs den't have

ground confabner sarrounded by concrebe. You can make organic  sweat glands, s ey need to wallow in mad o effectively
fertilizer rom marmse and water the Belds with orine. The feed regulate their body temperature. Chickens nesd an sl pit
stixcage fon nais be protected from msdsture. Most livestock tor clean their skin and fethers of parasites. But make sure
caneat hay, silage, legume and wrainz, Feed birds birch branches | to dibute I partash with 2 parts ever send and 100 grams 1
anxl nettle |zaves in the summer, which will save: them from of sulfr, asconcenrated ash contalne portach and soda o S
vitambn defietency and allow themn to iy Gster inowinber, thak can irritate the skin and muacous membranes of birds. = :‘

——



ANIMALS LIVESTOCK

Eheep can be guite deittigh, Graze them together st borses or i ke
SE LEETIDN 1 . aurg they don't run-aff o -Ifu.n'g.lllurlmr;'?r-_.l'& trh, Eheep .mguﬁijMr
To miaintsin your herd, you need bo ensure it coptains both males and fomales of ether gonisaly and will ford more protected. Sheep are guite hearty and can
of reproductive age: An effective way to rase aninale with geod meat, wool bive codsdoors du dempreratires down tp — 1307, Any fnwer thow that and thes
and millk is to selectively breed them. Select the best members of your heed meed i heated room. Sheep Rooves ave quits fragile, o tee Roor resit be planked

and breed them asing artificial insemination: collect sermen and inpeat it inko TR ety ey

the female's cornix during ovalation. A large syringe will do the trick. Share
bicmaterial with neighboring farmers to help avoid inbreeding and make

the stock lealthier. Vaccinate herds against rabies and other diseases.
It one amimal falks ill, tsolate it immedistely:

Ihl'lﬂr"fﬂmﬂd}' FHPPI_I-' The uwlll.lf'l'nlu_gl.luu widll b dhickeer anad
of egms, egplement pour of better quality and fie ik plekd kigher,
chvekens dict wirf salt and |_-||_:|-.pw fread Jhr;our'mh‘x witliy g palupiom

chalk o make tee egranel of ssdin ar [east owee o week, This prevents
denser: Sime moik anad hprks paracites fram nesting fa the wool

rtitice gond fead v T

T,




wen during their short epan of like, the fragile moths ane capabde
E ol altering the conrse of entire civilizatione. This s all thanks

1 the unkque threads created by a particular moth's caterpallar stage:
thve sillworm, Each thread is 40 times ighter than a human hair but bas pedrdy
£he samie tensile strength &0a bength of steel wire of the same disnveter,

ANIMALS

These threwds can be wowen into the finest fabrics with applications in
many different fields, from medicine to music b slectricity, But producing

ihis material means cotting the alreddy beieflife of tie eilkwarm shor and
devmting your own Eilie e the craifi,
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SILK

SILK THREAD

T start, mate your silkmaths. They Il by eggs aronnd 2-3 days later { 1),
anved the larvae will hatch after 810 days {2), Move them o well-ventifated
area and keep them fed regulady with fresh mulbersy lsaves. Aroand 30 days
later, the larvae turn into caterpillars, When they turn yellow and shightly
trangpanent, they e ready to pupale (3], Prowide them with tray equipped
with pegiat the bottarm (4], Within 3-4 dﬁ:.rs, I.:I'l.ﬂ."u start :.'Fcinning their
cocoons arpand these pegs (5. A single thread can be up to 1.5 km Jong?
Atsome point (usually around 15 days later) you'll ave o interropt this
prooes; otherwise, a new moth will burst through the cocoon and render
your efforts futile.

Tokeep the threads intact, place the cocoons in boiling water (8], ‘This kilks
the pupa and dissolves the protein sesicin, which s what binds the silk threads
ingether, Bow carefally brush the cocoon to find the énd of thie thresd Oiee
you've dome this with 6-8 cocoons, gather the threads together, pass teem
through a ole in the middle of a plank of wood and wind the threads arounsd
a spoal. As you rotate the spool, the cocoons will unwind (7). Rinse the braided
YA BN soapy wates o pet rid of any excess senicin and sther substances then
rinse again with hot water Mow your silk theead s resdy to wse. 1t can be gsed
to make strings for musical ingtruments, tread for suturing woonds and
winading for wire, Yo can alio weave silk to make parachutes, sl

AL EVETH AT

The thrigl o o eilkmeperm frax & triangular crodeseclion,
cutiislig (8 v refract Mgt ke o poto i peing silk
1fs haraclerisic sm
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arge animals like cows; sheep or chickens provide many important
products far o, But even some insects can be extremely useful foo —

mich as hees Bees are the epitomse of waste-free production, and
everyihing they make can be put to wse, inchuding boney and wax, And they
da all this while also quistly helping srronending plants reproduce by
pollinating their Aowies. That's why 2 teans of bosy bees i3 must-have

oo’ amyy farm,

. L. Prolast
BEEKEEPING PRODUCTS Bl
Wax can be nised 1o the making af cansdies, cosmetics, 3, Heney stomach
]nu_nli:-.'lu,-& lilsriesiss and even missic | papme 1471 ). To oheain wix; A &4 Stossach
first melt the honeycemb, Roval jelby 5 msed i cosmetics. 1L is secreted : :I::'ur:::h“
by the maxzillary glands of the so-called “nurge bees,” which provide food 7. Stinger
fir the gueen and her yowng, You can collect the felly from th frames where B, Llpper ko with reval jelly producmg gland
the lareae gne balag fed, The delightfully named "hee bread” consists 9. Wi plunds

of ballz of poflen and nectar stored in the haneyoombs An easy way ta get
this delicioas product s to reere the bonecomb, remove the laper of hosey,
grivdl the comb up and aift threagh a fise mesh, The Frocen was will Fall weay,
leawing behimd the hard gramules of pollen. Bee pollen is the pallen motyet
stared in the honewcomb. To collect i, F|EI:.-'." a |attice with zmall hales

and o tray at the entrance to the hive: Same of the polles will fall from

their begs onbo thee tray s they pass inside,

Peapalis, or "bee glise,” has proven antimicrobial properties. Scmape

the propodic off the ceiling beards and frame attackment poirts. Bee venom
iu aied b teeat the mscoboskeletal syston and the neevais aystem. Inonder
ber whiaim it aafeby, wou'll need po annoy your hees. Expocs the gliss 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 S

will pemiin o the plate. 1T — drene [-fertifizes e quem)

CANDLE

Make x wick out of & twisted cotton thresd amd dip o inte & bowl of melled wax:  Another opte s wr make 3 carsile inoa oy or ghes neokl. To do this, fx
Pullit out and ailow it o harden stghthy then dip e back Into the wax, Repes the wick on the sides of the container and Al itwith waz: This method allows
thi# proces ontil pou're lef with a candle of the desired thickness. w0 b mix together different colors and scents.

e . ———
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telnke the buck of i e
drul o] Iradedpniriinl wriadleril
Ry dlan't baiee i Open
T mupideer i1 comilifdom,

APIARY
You can search for hives nthe hollows of trees and fake what you niged
froan wild bees. D digartificial holiows yoorself-and walt for your aplan
friends to arrive. Butit's better to build hives for your bees. nsect wooden
frames into the hive, The bees will nse these as an underlying structune
o brialhil the honeycambs in whicl the queen sl lay eggs Workes
bees will bring pollen and nectar into these combs to feed their offspang,
In the kwer section of the hive is the storage reservair, where bees
kaep their honey.

TRAPS

Ideally, & cobany will move oo your hive on its awn,
1¥ it doesn’t, place small lives with old combs cleared
of hosey around the edge of the forest. Rub thens with
maint o bemon balm — this will sttract the bees. with 4 vell. Bees can alzo be pacificd with smoke.
When the wild bees settle inko the trap, |:rri.|.1!' it toyoar | i B "Thes instimet, dLFld:‘:-j:red to save Hie ._-|_|||_|r_|=.- 1]
aplary, Bon't forget to put a landmark near their new homa, ol ; f_.___, oy '_ - the event of a forest fire, causes the bees to callect
such as a large branch or a stone an the roaf, s that the bees : homey in their honey sac, As a result; the abdomen

" gl
don't get bost during their finst outing. Hit's a brge colomny, move them i . leses its mobility and the bees cannot sting,
.-# - The smoke alse masks the pheramaned seleased

PROTECTION

Bee venom canalso cause severe allergic reactions
and anapivactic shodk in somee people. You'Tlneed
protection: gloves and a suitawith 2 hood or 2 hat

fivticr e haives o place new frames; othersise, the bess will gebcrowded

and leave. Oindy take the combs afer the bees sl them with a loper of wax, by gaard and injured bees. Therefore, your invasion
Mewer take the hive’s entire homey store all at once, as they need it e o e htve witll e wnpunished,
for nutrtion and reproduction,

- -



crustaceans g molluscs. They are rich-in probein; wrsaturabed Fuz and

milcronuirients necessary for humans, Yool need 4 lot of them 1o feed
& famiky, bt Juckily, this prohlem = sasily sabved by ralsing insects instead
of colkscting them.

:[ n terms of rutritsonal value, small insects differ little From large

AMNIMALS

They regiibee a ot Jess space, time and effort than traditfonal livestock,

espectally if you focos on colony insects. ust doo't go for termates!t They emit
even miore methane and cachon diozide than cows, and most ﬂE?Iﬂl‘.‘n_[ltd
civilizations abready lave dnough problome with greenhouss gases:

Fasake frow daetles el thasr Sorime in dlvvaoping Ireed ongl niider failen [rsee. Batterfiy
Lirwa, posimis s |.1|'..'r||||.'nr+u|n krlhund'iu [ra wnend, wnialer bty Buirdk e ariader ikl
it ir sasher e qareh criskets m dbe parip o ar lsle coming, e fhey ane bes actier
welarm fememerararrs gy o,

Crdekale Love nuve s, 00 v caar Lateiy bheewe by e o container of suger dy the freld Loonsy
e artricted by Bght, se thep cn B dared using o leshiiphe at wight. My ants cem be collecied
E.:,-Im-g-.i.?athklmmrinm.}hnrdham&ymruﬂmmﬂmpwuﬂiﬂm
rikerives, dhey release o, winok will ruie e Amie

Crmkers and their cdose relatives make the best substimtes for beel, Keop
erickets oy ponstructing a cricket B with separate modules. The insects Bve

i one ream (1) and reproduce in the other {2 The two modules ane connected
by tuibes through which the insects can misve freely. The contaiter must be kept
at i Figl By of 7009 and 2 high tensperatare {3) (abosit 35°CL

It is importans to have ventilation (4], as well as blackout blinds (5} 1o controd
the day and night cycles. Pleass ooter Don't put open swalber containes i yoar
fartivos the crickets may drovwn Use damng cotton wiasl or a damp spongs
aiqdsinking troughe

Clrice tee crickets ane ol enogh, they feed to be moved to the begeding

room [2). Ooe male i needed to Fertillzs foor females. Place three such groups
ima mnlﬂmnﬂ'ﬂﬂl:nﬁ:ni:ﬂ:ﬂaﬂdﬁrpm&ﬂiqmrﬂdfm miate. Crickets
lay alsout J00-800 egps over 2-4 weeks, Wait 10 daps, asd you'll geta new crop
of erickets, which can be served far dinpern




ANIMALS INSECTS FOR FOOD

[nsects come in a vadety of flavars and textores; many reminiscent of other
foord products. Expedimentwith your bug-based cuisine! Fried wasps can

be wsed in place of pine mists; spidess also taste miry; worms can substitute
bor sunflower seeds; grasshoppers resemble sardines; ants are like beefjerky;
voung bees can sernd as a substitute for smoked fish or oysters; and Jone bogs
taste fike lobster.

Grasshopper and beetle larvae, s well 25 butterfly 2nd moth caterpiltars,
are best frved in ol over an open Are until crisp, And June bags make
am excellent soup,

if an insect is brightly colored, chances are oS poisonous, The same goes
For many dlow-moving insects. They take their time-because they're inafraid
of predators due b the toxins they contain: And never eat an insect that you

find adready dead, Whatever killed it may have a negakive affect on youas well
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NG 7

The deficate tste gnd nourshing micronirients make foran exquisite paving youa slight feeling of euphornia. 1Eyou want o enjoy the benefits of oysters
ahish that cen be engoyed raw by both the highbarn and the low, Al you without relying on the Fides; make your awe oyster Bam

need b dn is ba collect oyster shells in shallow water at lone tidi then-crack: them

apen dnd emoy a freh bibe ofimean that cosmes with s own serving dish.

ﬂ delicacy or peasant food? With oysters, this question is meaningless. Cysters are rich oot oaly in pretein but also in many mood-beosting substances,

Diysters prefer seawates vitl o bow salt combent, so they live only in the [abeetidal
eone near river mouthes Find a suitable ane abong the miver for year fanm,

Ik shiuld be 15— meters deep, have a far bottom and moderste
currenit strengih and be protected from waves. This is inpartant,

snce 3 temperature charge of even 10 degrees can kil aysters
Baribe] an access dock o stifts ar use Banys o koep it
aftoat, Secure obd shiells t @ long rope-os copper == ..f E
wire: This will give young aysters that .

wash in during breeding season
a foothald, allmwing them

fix chingg tor the rope Tk

=

Cipsters don't need ‘to be fed, as they filtec
plankeon from the water At the end

af siemins v the ponmg ayvsters into
fime myesh g, !-ipru.i these arownd

the battam of the bay an 30 cm=high
platforme o in-Hered cages. This will

[l iiad the [l e ] from sedimeni
|'q.1|'.|||:m|a and their namaral enemy —

starhsh. Clean the CLpes at lorw tade:

PEARL

Crently pry open the shell of 2 1 year-old oyster withowt
Crysters are eaten bive, The shell of fresh oysters comgletdy breaking the hinge and make a small incision
& tightly clused and “rings” when tapped. Openiit in the Hegh. Place & grain of eand or a bead irslde. The ovster
bry sticking thie tig of o knife it the fag side whene will begim to secrete mather-of-peard fram the mantle, the ouber
the two shells meet; then tadss the kilie S0% Saer af pts skim, to envelop the foreign abject and protect itel£
When the shell opens, trim the muscle Prashs usaally growea couple of nillinetess every few manths.
anad remsoe the bap chell, Smiall pearls take aboat % years to form, whils large: crmes il 5.



ANIMALS OYSTER FARMING

Chnee they're 3 years old, move the oysters to-a place where
they Il be aut af the water 31 low tde or in brackish poals,
Yo can shield vouar ysber heeld from waves with a barrier
made of cement (page 148], Regalaky tidal water levels
uaing fdoodgates.

Thi harder thi living conditione, the fastier ;
the meat will be. Oysters brying bo retain salt ———
I:-n-r-pgulrll:: salt levels within their shells become —— ——
chewier amd more elestic. Wakch the sakiniry

of the water. Take a kilogram of the water and

alloww it T EvApNHAte ar bail it dry, 'L'.-'nl-gh the -
salt regichoe; the number of grams divided ==
by B giwes you the salt concentration _;_—
of the water, Delicious oysters grow in water
containing 2-3% salt. When the concentration ———
i% increased to 3.5%, the meat becomes e

tousgh, 1F i falls below 1.2%, the oysters die. - — o ! ‘ m

TERR! &

AT
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away i vout have cows, They can be used asa source of natural ges.  ferment and form carbon diexide and methane, which can fuel gasboders
Orrganic waste can also be tumed into biofyel, wiich aliows you and stoves,
be et moge aie out of poar food products;

F ‘ o neesd] o drdll wells and wait for gas sspplies o trave] from far Ini an anaerohic environment with o mileroblial presence, the waste wiil

The center of the extire Hlobuel SYELCIT 15 the reactor i l:l. Fill it with any Dig
waste {2} you wish to dispase of. Nie moculate the misture with methane-
producivg archaea {sEmple unicellalar microorganisne), The process Balmple:
just grind up the digestive tracts of  Bow conws and add them o the bloreactos,
The gas prodaced will fow throagh a system of valves and redacers [ devices
that reduce and stabilize pressure] into 2 gas storage tank (3}, Yoo cn

uisiz 1iis 1o fsel igae stoves, space heabers or ot water sysberms (4]
orgas angines (5] that power electricley penerators {6 ). Bt first
ot gt purify the methane of carbon dipaide and waker.

To de this, pass the gas mixtire over quicklime pawder
o sodivm by droxide | page 24,

Be carghil! Merhirme
i extremely flmmimaie
and may form

an explogive reixiure
wilie alr; Therefore,

the bloreactor showld e
burded enderground and
insutated using several
beyers of bricks
or comcrete bocks



AMIMALS

Mineral diesel fuel conslsts of paraffinic, naphthenic and aromatic
bydrocarbons, Biodiesel is made from method esters of fatty acide
Fatky acids can be isolated from almostamy raw Bty magerial but

are most easily derived from vegetable oil. The ides] chaoice 15 rapeseed
vil, which iz almost completely (96-98% ) converted into biodiesel.
Vegetable oils are an estor of glycerin and unsaturated farty acids.

To produce iodiesel, youneed to replace the glycern with methanol.
The reaction nequines some sort of catalyst —
bor example, eodium byd roxicle,

Toabtain methanal, slowdy heat pieces of wood
. inacovered container over a fire. Lise only
G "!m:ﬂﬁum deciduous, not condferous, tees,

|

-

Ciolbert the vapors rebeased in the peocess and
comdense buck into Bguid Methanal ean be diatilled from this.

Mix with sodium hydroxide in the reactor { 1) and add'the 6il'in a mtio
of 10; 1. Then pamg thie solation into the decanter [ 2] a confaines

where the mixture will separate lnto liyers. The heavier glycenn

will Eink to the bobtam, where it can be drained and used in cosmeticn.

Ins the next decanter; the almst completely purified foel is cleaned
of the remaining ethanol using a dissolved catalyst (3), which is then
retumed b the reactor (1),

M the bisdiesel ks ready, You can use It to run yoor equipment.

Unfortunately, you cannat store biodiess] too long for future nsee.

The hacteria inside complitely decompose the material within a matter
of mantls, which i by the way, & very sco-friendiy byproduct,
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FOOD

Leamn tomarage the natural decay processes in these substanoes —

wartows destabilizing Bctors within the strocture of the food rapidly ienaturation and fermentation — and you'll apen a world of tasty new tecipes

JF\ indisig food isa't easy, and preserving it iz an oveny more daunting task
that are much less tsed to the whims of the seasns and the vagaries of natuse,

break dawn the organic matter. Bat yoa know what they sy [Fyou

cani't beat 'em, join ‘em!

BREAD

The grain, which starts out toagh and unappetizing, undergoes mechanical,
chemical and theomal processes that transform it into.a completely different
product. The chemical and thermal decomposition releases substances that
miake bread nvore nutritions than just grabn alose. Yoo can bake bread

an caals, ivaboke in the gronnd, ina clay potor inan oven, You can modd it
into different shapes or add pices to taste, The possibilities are lmitleas

_— %
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BREAD

DOUGH PREPARATION

The basic ingredients of any bread dough are fiour and water, and sale can be
added toreally enhance the flavar of the bread. Howarver, you'll alss need

to gt wour hands on e right straing of yeast or cultured lactic acid bacteria
[l;lr a-mixtime n'FI:ntJ'i:I. These consume the starch and fermentable SIPACS

i the dowugh and rebease carbon dineide, the gas bobbles that make breid rise

But where can you find nahdral yeast? 165 all aronnd you! The airwe breathe
ciritaire the cormect straing of 1oth yeast amd letie bacteria, Al you feed o da
i create a Evomble environoeent for teem bo propagate - fowr E'.I'.'I.:IT.|F||I.'. A mix
of equal parts rye Aour and water, Plce the mixtare in a wirm place, and

i & few daps; e microbes will start fermenting the dough. You'll know its
wrk_:ing when oMl pee hahhbles and naticea :lig_h.ﬂ'g.' alcohinlic i’r.lgr.:.m:..'. YamL can
also find spores on the peel of sweet frolts and berrles. Chop the frokts or mash
the berries; poir warm sugar water over the misture and dose the lid. After

a cokiple of days, the yveast warer i ready. Mix it with Bour to make a starter.

BREAD BAKING
After adding the starter, the dough should be
krieaded and set assde inawarm place for a couple
.|;|-f |'_||;|ur~5 fo allowr the :|I'ET.|.I'|: k4] pmﬂuuu Eﬂﬂlhﬁil
carbon dioxide. Then place the dough in a cold
place for a few maore hours o that the dowgh
becmmes stiffer and the gas is distributed avenlby.

{ 95}

Almost immediately affer baking, the bread stasts
toy become stale dus o the boss of mpistore, when
starch molecales in the crumb return o thedr
erystallized state. Thes happens sven in humid
conditions. But the process can also be regulated —
heat the bread to 60°C and wait unti] the starch
and warer once sgaln become soft. You'lb have fresh
bread once a_pln!
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it's an important source of sbectrodyvies, whach play a key rols i
tlbe transenkssion of merve Impules: and contractbon of mascle b,

S altis something youo defmitely can't do witheut. First of all,

The sastest way b procun: sali is from water, Search yourlocal lakes — they
mmdy have 2 Elvick salt depaat anithe bottony, Can't find anything neasby?
Crgabe an artificial lake yourself TFyou lve noa lbot climate by the sea, dig

a Few ponds neearhie. Powr seawatee imbo the first-and ket it settle so that heavy
ampuirities @l o the bottom, Caollect the lgaid and monee it to the secand
pocl: Allow the water fo evapoarate, amd you're left with pure salt

& PRESERVAT]

FOOD

Setondly, bt crystals afer great defenie against bacteria that :P-uI'J Yo
Py s well az weeds that rain your buildings by sprouting between cracks
in the brickwork, The geod news is that salt §s a plentifial resource

There are many different ways toobrain it

The earth’s cras contains layers of rock =l They were formed a5 ancient
saltwiater badies dried up This sali = then extracted ina mane or a guarry,

In arid regaoms where the groundwater isclose to the surface, more wates may
evapirabe fram the lower biyers ol sail than @in be eplaced by precipitatian,

i whiich case thi soll becomes sallnated aned & a8t marsh s formeed. Pour water
aver this s0dl o form a selatiom, Een all you biarre tos div ks -hilier and boil off

ar evaparate the water. By the way, any wells poa dig in this area will probably
alse b saluy

EVAPORATION

The evaporation point.of salt i maich higher than the evapesation point

o i, ' Can 112 evaporaion o extesct sall fram brine In bot dimates,
all you need to dis s penr salbwater inio @ wide, shallow condaleer and leave
it i direct mnli'g_htf'nr.:-ﬂa'n] days then callect the dry galt from the hottom

bry bilivng i1 orver a five, As fhé wiber evaporates, the salf salutn

will become satueated and the 2t will precipatate asd can thei be likered a&

ook, And i it st bedrur I'n:ﬂ.ln.g outside, FOILE CAT SAVE YO fuel: Brine also
Freezes af 3 lower iempembun: than freshwates, so if the ambient temperatare
b ivetweeen these tua reeing points, the water will freeze by pushing the sal
molecules beneath the swrface of the ice. Bverdually, voa're left with freshwiber
e o top and a concentrated brine at the bottom.

iy

wf the container. [f you're in 2 coaler dimate, you can speed up the p:anusﬁ

Wood ash may taste safty bat be carefuol — this is oot the kind of salt you want
Thee mzin water-salislie companents of ash are potassium abts, arbonates,
chlomides and sulfakes, and you need sodium chlocide, which is anly present

in very small gquantities in ash, Therefore, it bs better to wse wood enly as fuel
far eyapomting waber from a sedinm chloride salution abtakned rJu-uu-H;h

other methods

J!"‘!’f:?

ER



FOOD SALT & PRESERVATION

Mlaltes salf car be 1;|||J;|[|:|_!ﬂ:‘ s an f_IIF:h.'nr [ dlll":l'llrlng !huuurrmrp-
dt-can b siied do temperarily stoee freat emergy: Firet, electricity is dnanslormed
wbn faeat, ar fieat emengy & shored direcily i nrolfos salt, wiviah i ihes ke
i vt teed dam bk snhif i i meeded b preoglice peen

il comveriead fuick imto sleotric energy [page 1592) o

g :..-""--
.4|||'.|'r|l|5 _|||F|-.|'m.|:d.|r'.' wall fo it
dved g il secessary. The ree

aof s e (0 Dnelecirie precesics

i thie game fur el Feing cells, meaning

thaat this elewent is fosmd marturally

& PRy |.'.TJ""I_'I .|n.|l Fllulllr Fr|||]u-|.

AR vau need to.dp to replenih

JOMr Gy s '-u,u,|'|_|

i RN o angal

For same organisms, st is life, and for others, s a death sentence. Many 1F yera're huchoy enongh b firnd & salt cave, you can e it be store massive smoonts
micrabes die in 10% salk solution. This malkes salt an excellent preservative. of fpad. But be sre net to ngest too much salt, a5 it could be hapmful. Humans
Lise it to store fish, meat and vegetables for long perinds of time. Anything rexquire 3-4 grarms of dietary salt every day and no more.

can be salied and pickled, from plant roots to mammeth carcasses,

—_— __: g"? —




RYING &

rying and smoking are two cxcellent ways to slow the process
D of bacterial decay that spoils food. Brying removes the vital water
that bacteria need b repraduce and survive, and smoke contains

chemicals that slow hacberial growth, Sunbight and Fermentation transform
the Eits into-anextremely enengr-dense substance,

FOOD

Emoking also partially déhydrates the food, creating an inhospitable
envarcnument for bacteria while smultaesusly permeating it with
tactorostatic preservative chinmboals, Mow yoa can be mee you'l have
a-steady source of faod to fast you on kng joarmeys of cold, hard winters

DRYING MEAT AND FISH

Rermowa: ary bones; tendons and excess fat | 1), Cint the meat o smalles
s £ 2] and rub with sl and spices ar soak in brine (37 You'Il know your
brine is salby enawugh if o o egg Aoats when placed in'the solution. Hang meat
outdeors in awelbvenkilited area at least 1.5-2 m fraen the ground to prevent
animal interference (4} Air circulation b vital toensure that the meat

closean't start fo pob. The témporatiane &5 not pariicularly Impertant as long

a3 it does not cxceed #C,

During the drying process, Bod i partially debydrated and formented.
Ao vt the jices inside thickes B the weatber is dey and wends, small
paeces of mest and small figh will dry in et a couphe of days. In'lesa ddeal
conditions, it may take more than 2 weeks:

DRYING FRUITS AND VEGGIES

Fleshy frudts ane best becanse their sugary julces thicken ugeasily, To presiat
Eoamadoes From rotfing betare thiy are Fl.n]lg,r dehydrated, plm:{: thesn ok a mesh
sereen so that there s aidlow Tunnmng, both undermneath and over the fop and
cawer wiith a clisth to repel indects, Add a linbe sin and wind power and you
biarve yousrself a tasty snack.

Place the slices iy a jar, Gl s the bedin with oil asd eeall 1o keep a somall taste.

af sumaer with yea all throughaut the winter months, Jubcy fruita such

a5 PErsimmons, dates, i.||ur|'||'.1 APTICOAR OF eVen melons can be cured 0 the same
way, Pears, apples and simifar fruits should only be delydrated and not cared,
as they are land and their moistur: evapocates guickly




FOOD DRYING & SMOKING

COLD SMOKING
For this process, the smoke miast frst be allowed to coal {20257
aF tﬂh’q’:r} The pmpﬂr I.Hup:ml:nn: can be :d‘l'bm'nﬂ |:|:,l PAESINE

smoke through 2-3 meters of pipe. To ensure that seoke
miakes 1t to the other side of the chimnzy, use a closed vessel
with smoldering wood chips mstead of an open fire pir. Cold
emoking takes significantly longer than hot smoking — sbout
5 days instead of 1. Vent excess smoke periodically to regulate
miisture and prevent the buildup of carcinegens When the food
is ready, hang it outdoors for a couple more hours. Cold smoked
mcat o frshare bess fatty and contain more natural presecvatives.
"Therefore, they are shelfstable for several months, You can
cven smoke cheess (page 104) dsing this method.

HOT SMOKING

Bauild your awi smokehowe divectly over
VOHAT FIFEFII‘. A:rl.j' struciure with fattioes ; E 3 i h 8
or hanging racks will do. Place this S— ' 1,5} B T (i i i Sy . P
Frame em raised bricks above the fire, \ “ il i el
thien-spread your food among the drying
racks so that the individisal pieces aren't touching
each other. Pour wet fruit tree d'hips b pour smoloer.
Thise chips won't sgrite but rather will smolder fora long
tirme. The msore smoke they produce, the better, 50 make
sure they are dighthy damp. Place 4 lid on the smoker

and wakt 2 couple of hoors




FOOD

ariety is the spice nflife, New experiences They can enhance the naluml aroma, impove
% f stimulate the area of the ham asociated the comtisteney o add a pop of colos to any-dish
with feelings of wellbeing, so spice up plain Same even have antimicrobial properties and can
Focids kb add new (e 1o ald deshes. Herbaand extenid the shealf e of your feod.

spices cam b derived from variows parts of plants

tlsak |'-r-:1-,|u:'¢ a |'|:|.rru'||Ju' smell ar taste

UMAMI

Ty iy deseribe the flasor of & food
isimg fast one ward, What comes

b mvined Firet? Probably su}nmhug
like wweet, sou, bitter or salty.

Buk there’s one more flavor that can be
described ag “delicons” or “pleagantly
spicy Tlis B wmanel, and i scts

w5 g Havor enbhancer. One nasural
source of mmami is kombu seaveed,
Look for long brown algae i paur
nearlyy bay growing ot adepth

of 5— Vi petere Sk the komba

im wter for £ everal haars; amd then
izge the graimed solition to propane
meals or make a sance by adding
dried mackesel flakes and shdicake
muasbireeemas to the mfesion,

O yow can doy pour seawesd and use
ks lavor loig after komba seasan

i3 ower. Spread the kombo en the rocks
along the shose and drw it in thesun
for about 5 bonrs: Then grind it

inbe prnwles




FOQOD

SPICES

Pepper

ihis -ufrr:. e ginid Ihlud,. ]'qln migrum, el Phe thiree |I'an1:r:f
iirfetles {ddack, seliife and green) represent differend stuges

i e fruit growdh opcle Tae ol ds wibar produces the aroma,
andl dhe albalond plpering e reansible for the lusde. Al

ot selille o storagr, the arossa will evennully dappear,

wele the progenb-bilter taste persists for adong fime

Ray Loners

Firmm @ noetrgre Froc an e Ly fanviiby PeicldSron
n fragrant pientinl il they donfnln esgens], which fins
an auetireptic effect, They mefain fhor properfics eren
wehem i, Adid dhie by feaved thorily albee e end

of Ihe prepration of the alushy and dan't forger b remeve
hefowre sevulisr s dhey fon't i exh iiterans,

Crmaamaon
Tlll.v. i the dnnsr .'u:fd i |m'J._|II||n1 'mlms' whscils .-.|"|Ilu||r‘:.
i Hhe-perses Clrmamomun: [f containe am essoniin ol that

fii & st werming effect. Dy in the sivide and dhe bark
Wil curl L LI tubs,

Curmin

Diviesl seets off the ks Kerd Cammdmams cpnithisn, Tl v
iisks e seell of B aid merst, ze adif fo diches tad fanve
ey vt v il with il aifferdaids

ks

Calfect i infloweresd buale of e treprcal rarmation frec
I:.'||r_|u.lp||:|l|.|u| drevwadtiznn, Fortunately, if Bioewr twdor i poar,
Thie huds conrarn 2 dot af epsenifal ed end thould be dried

i e sy Bl aape, JY ety e Il i e S b0 Toong, ooy 11
became biltes, 5o adid just 3 seleubes before the dah s cssind.

Divved starpin .'\:Ir!|lr Croous flawer, Each fioseer Ras thnee
i, wehibeds it e picked om e day the bod upenr
Yot e Fo proces: BRI plests ta get o sigle kilogras
of the gpive. Baean dows mai maby ol Wit offner fpicat

A1 i Bretter o wse i oo s own e i pery arlT e
pﬁm.'.ur,_'r.pr. Wil meeratrar e ulFltr'l'L'I.-cl-'s
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hen you have no extra enesgy te axpend and féel slaggish, yoa
Whn‘e no tune tor iventing. Your mood |s dicectly dependent
o your bondy's enecgy stores: Sugar will replenich your energy
io a Jiffy. Your celis can easily abeoch the glucose it contains and metsbolie
iEinto energy. A good dose of glucos: instintly stimalates the brain’s pleasure
ceivber and rajses levels of serofandn;, the “happy bormonie” That's why sweets
are alvwarys a good mood booster.

=1 Iy
s

EVAPORATION

Siagar can be extracted from plants. Sugar beets, I wsing sugar beets ar cane;, wash them, chop
sugarcane, sisrghum and some types of palms and  and boil therm and strain the resulting syrop
maples are all good options. All yon need 1o do Uise a press or mill o grind large quantities of beets
is harness the powes of evaponition, This requires  or cane. I using sorgham, semply cut the stems

a small stove. Build the main body out of bricks and squeste the puice out. Maple and palm zap can
and an top place shallow iron containers with also be directly harvested from trees by tapping
wide hottoms, The Enger the surface areq Lakeing 3 deep hole or cat i the tree),

af the contamer, the Gster the process will go.

.. — ==

Makee a5 much of this raw “sugar juice” as possible —
40 liters of juice will produce fist 1 ler of syrup.
Wihen the juice or syrup is prepared, postit inio
troat confainers o & stove. Boil the liquad wnl 8

is dark brovwn and 4 thick a5 possible, [Use any
waste plant material 25 fael for the bodlers. } After
Ehvat, leave the liguid in a cool place g hard e and
cryseallize. This can take up-to 2 weeks, The pesilting
crystals can be groansd to smaller granules.




FO0D SUGAR

COTTON CANDY . R
When heated, sagar turnsinko liguid :k._‘\
caramel, If you continuee heating,
the sugar starts bo burn. Before this happens,
spn the sugar quickly and it turns into thin,
wigpy threads, Wrap them around a stick
fiar a b fabr treat: cotton candy,

To make I8, you'll need o build 3 simple f;
machine It consists of a motor, 3 heating
element, a distribuetion head and 2 bawl.

1. The body of the maching is an iron container. The heat source (alcobol 4, When spun, centrifugal force pulls the sugar out of the holes
tamip, 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 8. Wind the resulting strands of sugar aseund a stick by dipping it into
b0 Aty motot. You can even tarm the pedals, which will be connected the bowl as It spins. Your cotton candy ix ready!

to the shaft of the apparatus through the gearbo.

3. The upper part of the appliance is a bawd with high walle A distribwtion
bhead {a seall iron container with holes) is attached to-the middle
of the bowl. Sugar is poured into it, and gradually, it heats up and melts.

il S —————



itk spoiled again? Trping to combat luetic scid bacteria is & losing
Erathe — an mest, i1 wim yosr o couple af daye, 1E's betber o bean
inber the Funk ansl prvssrve the goadness in the milk by making
cheese, This product is o kind of milk concentrate: The profeins, s and
minerals within occus i approcmately the ame proporticns but are abseehed
much betber by the bady. And you can store some types of cheese nat just
fere it Bt for T

ENZYMES

The enzpme chymasin ased in the préparation
of renmed clieeses s alsaimed from the dried

amid prated stamachs of newihorm calves o lambs:
It this causes ethacald sssnes bor youw, you'll have

to find 2 replacenvent either for rennet cheeses
ar the enepmes. There are options: mald bacteria
[page 100); Tewvened beead (page 34); berrles
wsed to gnhamce fermentation in wines

[page 62 )} leftaver whey fram previous
chieese or chesis cund pmdu-:!i.uni Eﬁ |mice

with the seeds remsownd; ar o tincture of nettles
and salt. Feed the starter culiwre h:.-' ;n-ﬂ.di.ﬂg
water, fruit, milk, cte. 5o that it grows.

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

FOOD

Mieanwhibe, ke o well-gged wine, they Become ewen more delicipis,
Cherseic s great travel food — a nuu_ph af chnnks will Ve P A rich
comylex of vitamins and mineras able o sustain you over a long joumey.
And i you're running owt of entertainment idess; vou can organize s cheese-
chasing competition: Wha can catehi the wheel of clvees before il nolls

o v Dorttonms of the Tullt

CHEESE

Cow, shesp, goat and even donkey milk can be used to make
cheese. Found 4 hend of bialfEls prazing sy Fantastic!

LE o cam tanage bo v theen, neffabo mille makes: an excellong
chegse There ane many WEYE 10 ru‘II-EJF.I'g,r :h.:l.ngl: the tzste, color
and texture of cheese. Try adding spices { page 100), changmg
the aging timee aor using different eocymes and bacheria,

Mk sl chegse
1. Adlawe ifie ol in _r.|p|1'r'; I'.nrlp IF ot Fevvperaiturye qrﬂ- 1370 jor [2-74 b,
This vl ctivaty the miprsiforn,
L. Then pasteunize by feeating tive milk to S0FC. This wall dni swssecesrary microenpmises
that cun dsterfene Wit the fErmmBnion prose,
i .|'L|H_'|'uu.r I I."" lli_l'll'll'ld:_:' i acnd, The rlk usl! isparads it sk pund
and uaifery ||.1'||3,l
4. Cut the resuliing card saih @ sl Saids, separating # o dhe witen, Doonodbe alamnd
A Prms green e this mesn that i ready Add oy spéces st mady, et amif press
thie clivess iito miokde
&, Ko, ot i n-ulr_lri-r i it b iradiire, hr;.'ﬂu'u e do check in iin & Hle.lqwll:p.
Ehngs ey 23 waepies, e chevie g foeweaifad (b wfl gt vid nf smnpremary
mierpargemime) and fipped oner

T

Yo con seviode dhe desse, spvinble it with dpices svnd' ewen ruli of vt alobel The nus)
impurkint clesment is coralunily ritilabng the kemudity mrrmrw..r in fhe rovem.
Dhur dor dhe rrlrase rg,l'mxﬁw ey, whick u]m:lll'umq' ac Ihe afaripr ruflum}q‘rmrnrihr mulk,
hales il apper dy e choese. Ibamably trber sbowt 2205 manif fo-flly ripes, bat fis
depeands an dthe frpe of chesse anid storage conditives. Mo de pow Enaw 1S rady?

Hie the cheese Ilack wath 2 lbeee hammer. 18 eings, the cheece b nige.




FOOD CURD & CHEESE

UNRIPENED CHEESE BLUE CHEESE

Add vinegar or lemon juikoe o milk that has been beated to 73°C. The A little mold isi'e always a bad thing. Some cheeses are made by adding edible
Fartier the milk, the better. Onee the milk has separated, place the solids in imolds, such 4 penicillin [page 34}, To make this tvpe of cheese; inoculate
acheesecioth and hang unsil all the excess liquid draing out, Season with the curd mass with meld spores before tipening and use long needles or sticks
salt, herbs and spices and store in a cold place. The process can be simplified te poke air holes inssde the chesse mass. The air will aliow Bloe mold

even further: just cool the milk and acid micture, stirring eccasionally, woril te develop evenly thronghouot the entire cheese

the curd separates from the whey,

TOFU PROCESSED CHEESE

[ you are o vegetarian (or don’t have access to dairy animals), you can make Want to spread cheese on your bread? Spreadable cheeses are mude by melting
& cheese substitute using soy. Making tofu is stmilar to making regular cheese rerivet chidses and adding things sich as cottage cheese, sour cream, milk

buit you use soy milk nstead. Magnestum chlode; citre seid ar calcinm o butter and Spices and alt kinds of other fillers foninns, nuashrooms, nuts

salfate is wied to cundle the mixture. I you can't get your hands on any of these,  bacon, ot ). Make a dessert cheese by adding sugar, cocoa, vanilla or syeup.
tse seawAber — |§ contains calchum and magnesknm salts.

LIVING CHEESE
Think :|m1.|"1.'r .:Jrz:.df tried
everyihing and nothing can =~
surprise you! Why not try 2 slice
of cheese with Five insects in it?
A cheese fly larvae o a buckst
nf:h:ep mitk: These creepy
erawlies digest the cheese,

producing o flavor that many
consider goarmet.

BREAD CHEESE
Tike the mass of checse-obtained after fermentation and
rall it info & cake. Bake it in the oven or Bambé it by peorng akoehal
over it and getting it aflame. This faoms o golden crugt on the cheese
thiat makes # look like bread. Yoo ¢an Jr}' thes choese and shore
it with your grains for years. When vou declde to eat; reheat
the stale cheese and it will soffen again. O you can
add chesse "oroutons” to°hiot soup and make

u mew hearty dish,

CARAMELIZED CHEESE

A light brown cheese with a caramel flavor can be obtained

by boiling cream and whey for about 7-8 heurs until the sugar
i the milll caramelizes,

= [ 105 ]




FOOD

Beer reguires kop, sl adds bitter favar notes, supports a folliy heed and fdps preserve
et bevr. Huriseil i ﬂrl}',l'.'nu The :|idfll.r_r |.r|-l|r]'|.|3l|:|_|1.n-'u'r hisi & rl'u.l'ls'rﬂl' e, ¥t ci rils

ust four ingredients — water, hops, barley and yeast
aned you have a drink that will give pecple a reasen

tr et g andl relax over a Erothy ping of twis

Make malr. Soak and germinate e darlzy berneds i sfart
thi fermentimasn proceds. Feidiee diy qpruls s diy
weid i i i Tiee e s drie the seadf — or cerk Beller
i 1 — e danker dhy foer wdd! by, Rpnpmber th deri,
carameiizad varichies cannat be sade wabioe Yl anes:
the gmzymies Aecessary for socolunficahos of the wort o
“bsarnied aur ™ in dhie dark sees; fhar s, I|Ir_'r.ur: deacdipaled

Wow caies I'l'l':'_fﬂld.l'.ih-!leﬂ. Yeusd & asied o Cosrerd

I aujgars thlo ialpednil Yo ubn.l..]_r Lanie baw 1o prECHTY
|'r:|t_|'i?1'n I | page L4 L AN 1hat's .'.-]1' fir 2o b el

e wert, 5 m-a dank plece and pail around 3 wecks.
Banitar the remperatere, which sosatd e beneees 152870

b fram freeke Ao or dey them

MLl ke malted darley. B2 carefed, f van process it tso much,
thee Beate bl turs ot bitter Muke - il by s I past
_[n.unml' il weith 4 juris Pl endlef, ﬂurrl:s |'.|:||.rJ1r|.H.|'.|5,.
nafurEe-pccurrisg mspmes m Hhe et e down darch
o ferrmmirable sugare. Teegperaiunes, cosking imes and
thae b oof coaklng srapes will determine dhe far
q.rh'rr fewr (e rr:lll,.-:l L),

"_ ®

.'|.|i'¢ [Idﬂll'll_:'lar e, 1 iz Lo Pre cvunled H.l.u:u_r

|.!|| e R ] ﬁln';', hasteria will mﬂ'ﬂ'ﬁ!':, !||u||'|r|_;' ih# J.u.l.l'-;_:l
Al thr wart wigerssshy awi pavr o frowm o gt hoght o
0T camtiliner i kecrsse oosgen saiuration, which

il el e pmeatit ninuilipy o fewt

At f drmpenitn mof dcending 00 L sl e (him ki

Ui @ sugerniy word by squeering ead flbering
the Lt fiawii thie seiched bantey Liee o bavpe pod writh

a jerernga chober —a pthoiner dn b Fhal casloke

e polide vwhily alfoig dhe Biguide ro deain e the Baffom
whierg they can ke emoved via o geoget. The Squid will
vised fior b fillered pwice. Rl the spent praie with kot
bt I:'.'-',‘S-_H"[T_l — i ] nebate @ find a_-f'w:-.-i.

H.rmil,: ﬂlh.'ﬁ.l.l.l'rl'd wird dp g J'ulr.m.f.mh'-:mu.r ?u?u.
Fnil frr 2 fened e homr: This fredpa adrvelep e flarrs
amal steriizer e wert af amy anwantesd dactena: This stage

5 o 0 somee experisastatisn. Througlh trial and errer
ok T el i crealingy by dfffersnl ndotelied of Beer.

Fiv stonags, st tain wie sithier glus bantles ar weniles Buneds.
rhrl:..,_:iu; i insfrsable, iz @H van ko sulierie r.ﬂnﬂi

an JFlr..l.hwr. .[I"n-.lprl:.ﬁ:r a Ty by @l 6 amal! pmpsmd
aff smgar o evch dottle wehen filTing. The peast ool process this
s s produce carbos dioeide; carbenaivg the bererape.
Store in a-paol, dask plaee bl do mat freese; shase ot
e Baftlal — thiy [FL ﬁr_ﬁvﬂ'l.:.l rink us mateie

its favar- and sireigeh anid hagy faee

=>o- i




FOOD BEER

Wheat Beer
To produce excelbent beer, yor must start with good-quality water (page 14}, A lighet beer with prevounced notes of spiey
The hardness and minera] comtent of the water has a |:||.g|;' efect an the faste "r""::d‘l‘_“'r:-"":'_ ¢
; 2 y . L TR o B il mgn,

of the beer. There iz ne one formuels for success — different waters produce 279 fight barlig; 109 cansmelised harley
different beers. But there b5 one vital element 59 sour sual [ ohar the it ik o coveitinst
of the process: All comtainers that the wort Foyararte siighly iviih watrr, il apopefl
coamies inbo contact with after boiling &f yognrt and place in a sealed contaieer

it gl for & wask |
mst e disinfected. Otherwise, idsirhntnd Amie :
andesirable bacteria can

Miah stapes:
cantaminate your brew.

1. Hiel @ peichire o i water
I i P e rastirg u_i"-l_'i". - far L minukea
4. Raire the dtemperahirr fo 3250
Jer 10 rovmmidri
3 Fabee to 8270 for 30 mifAiis.
4, Eatsrto TEC for auether 30 minufe

Master a couple af fime-tested
recipes, and then start mixing

H'I.I.I'IF Hp. E‘l.!:lﬂ'inﬁurjl: and see how L. Ircrisied Eeripreralury fn THOL B famtany
many different types of beer you can Frmemi i Forperatane: £0.C
produce. The sky s the limie]

Dark beer

Ingreienis: B55 daht arley malt

and 1 5% reeifed o

Mash slagrs:

l. Hrul_:n:u.r sl gl wailir mixfare
A" Jor Bl giiules

L Rmzedn 720 for 30 miminti

5. f‘h:qu e rmaxding dn TE
rhaen v from heat

Fermentaiion femporatee: 1670

{ 107 ]
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MATERTALS

etals wre the most imgortant materals of any civiltzatbon: Some
of them — sibver, gﬂld. pl'l!mum — ¢an b foqimd B maguare kb
mative fooms. The rest st be separated from the other elements

in their rocky ore. The first stépis Arding ore, & miters that can be refined

Lo aldain meial

COPPER

Crres: sublides chalcopprite), pdrocarbonates (malachive, azusite),

malive capper

Mdietal extractbon metheoad: for subfides, bugn off sulfvr and remove the mon
then redisce copper oxide with COppeEr suthide. For bicarbonates, heat to oasde
and reduce with carbon momoade

TIN

Oires: cassiterite (tnoxide ), Has a sivorg diamond-like beilliance,

Method of metal recovery: heat with coal ina furnace (the ump'lul:t methad
uses o shafibype furnace with ayers of coal and cassiterite).

ZINC
(res: sphalerite (znc sulfide)
Metal recovery methodz bum off salfur, heat the-resutting axide with carbon

e LIH0C in sealed containes with a driin and comsdense the gine vapor,

MERCURY

Oiress cimnabar [r'll'c'l.'l.l.1r:|-' salfide)

Metal rocovery methad: firg ina furnace, Clnnabar also contilas
native MEeErcury.

LEAD
Oress galoma (bead sillide)
Metal extraction method: barm off saliur 1o obtain lead oxide then reduce

the oxide with carbon monoxide in a furnace.

110




MATERIALS METALS & ORES

IRON

Ores: oxides (magnetite, hematite), sulfides { poyrite)
Metal vxtraction method: reduce oxides in-a furmace with carbon, barn
gielhides to oxides, and then reduce using carbar.

TUNGSTEN
Oives; scheelite
Metal recovery method: treat scheelite with salfuric acid to form tungsten

oxide The tungsten axide is then reduced with bydrogen ak a temperatare
of 10001 1007C,

ALUMINUM

Ohres: alumina {aluminum oxide) as part of basxite

Metal recovery mathod: havzite b dissehved in sedium hydrexicde to purify it
i the aluminim oxde dissolves, bat the inpurities do not ), Aluminum osicde
I5 digsolved ima mm1i1: mielt then sl.l.'hjr:i:tm:] B :|=|:in:|hlsus {I:|1r: cathode

is the bottam of the bath, and the anode is carbon electrodes),

PLATINUM, GOLD, SILVER
Native metals {found in pure form i nature)




i the path te progperity, every cvilizatbon reaches
& poant whire it miast dig deeper, bath iguratively
anil literalhy i order to And the matenals to builed

a better future. Take wp your pickase atd yodir caniey, and @own,

T W Rix

MATERIALS

Ta get resvurces that are Iocated deep undergroand, you need a mine, Every
mime st have at beast three passapes, The first i5 for mining the ore (1),

[t aliadfi vl T platiosemas o mwilseple beveds, so o'l also need
[SSAZTWAYS (2] to transport the mined ‘ore Thi second thalt iz :I’:-r]ifl.lrtg
the mined ore bo the surface [ 3 ) The third is for ventilation (4): Mines are
fill ed with a mix of stmospherie air and toxie, fammalde gases suchas carbon
manegide and methane, which is foand natusally srourad coal deposiis.

Tir makit it easher to expand mining operations, passagewins bebween
platiorms{ 2} are connected by shoped ramps {5).

Tor bring the ore to the surface, you need rail
tracks for minecarts {6 ) amd rope Gis {7,
The hofsts aperate waing a bbock system and
awinch (3§ [ page 168 ). Bfare loading, break
b are oo smallee pleces wskng riw mvaterial
crushers (9}, To find ore deposiis, examine
the B,l:nh:ﬂ:'r_a] sfructure of the site (107, p:rpi.ng
special atention o natural bedrock suterops,

|

The mine may become looded with groundwater,
whisch will lead to a collapse (cave in). Therefore,
oIl need a system of channels through which
vrater will drain into the water intake {11 ) and

a puinp [paze 162) to punsp (£ suf o the surfioe




MATERIALS MINING

The easiest way to mine resources if they e close to the surface is to dig

Stick cne end of the fuse inte this 1.'|'.|I.I'EI."r and rn the ather end a sufficlent
a quarry (12). Make a quarry with the help of explosives. Create fuses for vour

distance away for safety. [gnite your fuse and wait for the boom., You can also

gunpowder charges out of hemp cord ( page 18} impregnated with resin break through lange slabs of rock by driving wooden wedges inta the cracks
or sveared with white clay {page 136 ). With a drill, make hocizontal hales and flooding thiem with water — as thi wood expands; it will cause the rock
in the reck and stoff them with your gunpowder charges. i crack,

REINFORCEMENTS

Mines must be reinforced to prevent them from collapsing.
When cutting horizontal corridors through the rock, leave
vertical pillars as support posts to bold the cedlings op:

But even with these, the risk of collapse is still quite high.
Therefore, use additinnal reinforcement made from wooden
poles and beams and add Booring, which will bear the welght
of the stone vault of the mine,

TOXIC GASES

Getting poisoned by foxic gases i5 2 real danger when working in-mines.
Use canaries to help you detenmine whether or not toxic gases

are accumulating, They respand to carbon monoxide much faster than
humans do. Fthie canary lodes consciousness, itmeans that harmiful gases
have sccumulabed in the ming, and you need to get out immediatedy
Equip the cage with-an oeygen balloon so you can quickly resuscitabe
your feathered friend.

SAFETY LAMP

With all the gases accumulating in the mine, its important to keep amy open
flarmes far wway so 45 to wvoid explosions. Use 3 multi-chambered metal
mmesh, which channels air into the lamgs ancd combusstbon products s
When the combustihble E:;-:.i.r mixture canses the fame b flane Ly HET T |
escape the confines of the mesh container and won't lead 1o an explosion.
By the way, this kind of lamgs ie o gousd way to- monitor gas buikd ups

IF the flamie gets |n:!:r, there iz ITLME A% i the roam

— {113 ]




MATERIALS

bazs st just good for windiows, bottles and other helphul honsebold Afber all, e lenses of microscopes (page 184 ) tefsscopes and cameras

ierms: The tnvemtion of glass will grestly expand your scentific { page 188 ) are impossibbe to make without glis, 3o it toae v take

and techmological capabalibies, apenig the potortial foe pew a gheval andd go dig wp seme sand. Glass b ohinined from molben quarte zand
leas znd discoveries Withoat this material, many Hiclds, soch as EhﬂTl:i.II‘.r’:,l.. ar crushed quartz. I¥ ix hetter #o use river sand, as it fends o be the cleanest
phosics, binlogy and medicine, astranomy and optics and electronicz and natural source, and the purer the material, the stronger and more transparent
communicatians will be unable to reach higher levels of development. the ghass will burn out

Crhass production sites ane gigantic evens: First, the ldln [ 1] and the melting
chamber (2} are madesut ofbrick {page 148 ) Constamt air sapply s required
e oo combustion. Thernfore, it & betber to orient the mouth of thekiln {3] h —
s that it alkgnawith seasoral winds for peod air exchange, This will creage
an air channel.

e

The mw materials (4] are then laded into the kiln, The thres ngredients
For soda-Eime plass are silice (sand or quarte); soda sih, whech allows

thie zilkca bo melt ot kiln teenpecstares, and quicidioe oralaked
lime [ page 78}, which makes the glass mose chemically dumable
aud gives it shine,

Cirrce the kil chamber i ready, build 3 dame

st chiemey ombop. St a fee o the ale channel,
Asit’s drewn through, its heat melts and combines
&:mm!uri:h.'ﬂmmdﬁngp‘n:mmrhh
fromn 10 days to 2 weeks: The temperatore misst be
kept at arcund 1 HEFC and madiviained for long
crongh forall the bobbies to escape the yescons
melt. Then allow the kilm to cool to produce

a block of strong, transparent glas.

A giant miulti-ton peeve of ghass is relted in the melting chanb {
Its dimenstons can excoed human height, The wop of the oven must be h
disazwermbled ko remove the molten glass. Do this carefully 5o as i aave PR )
az many of the bricks a= pasible. They will be usehil to yon lates,;

as thae structure will have to be reisismbled to melt the next batch of glass.

e il e
e
-

e ]

The resulting untreated blocks make nelther geod microscope lensez nar
beautiful wisne ghsses. These cobes-of ghass tmest be broken into smialler

plocesamd sent to ghiss-blowing workshops

Thaese ﬁﬂsﬁuﬂﬁ-ﬁ fats by conidraied uu-p:rﬁ'rlm pEur
iwdlimerd, iear paurces -nj"m mabriab and foel, Howewm,
Fle werkrhops, sbere glasare i ashally orafial. shoufd
[ dovateal i the ity o mesre gificienty meet the seads
i the lecal deswas peaple.




MATERIALS GLASS

ADD COLOR

To make & perfectly clear glass suitable for lenses and other
scientific instruments; make sure the sand or quartz you use
is brright wiiibe. Thee timpuritics m vellowy sand will taint

ihe glass, But for decorative, colorful glass, you can add
different mimerals to the raw materials. For r.".le:.mph.
copper oxide gives blue-green; and fron oxide, yellow-green.
This -0 great way to protect beer, wine and any other
photosensitive liguids:

MOLDING

AND GLASS BLOWING

You can blow glas inta any chape you wish —
the ooly limit is your own imagination and lung
capacity. But first; the glass must be melted agdin,
Thencodlect a ball of molten glass on the end

of 3 hollow be, Blow into the other end as

if ereating a soap bubble while turning the tube
continuonsh Use the blown airand the force

of gravity to mobd the glass into the desired shape.

There are two ways to produce 5 fatsheet of glass,
The easiest b bo blow out your glass ball, snip off
the top and, while constantly rewarming the glass
o enaure 1t remakns pliable, start spinming your
Blownabe rapidly between your hands: Céntrifugal
force will gradualky shape the molten glas into

a thin dise, Once coal; these disce can be framed
with metal and et into a window opening,

This technique produces glass that will allow light
te shife througli bub will prevent nosy neighbors
From F:epi:n-gi,nl:]m: to the distortion

2 von can blow an oblong bubble in yoeur molten ghes and ket it coel shightly
ther cut it lengthwise and roll it owt into 2 thin, flat sheet. This creates
something moere closely resembling window glass that can be used

i & wariety of applications.



MATERITALS

ubber iz an elastic materia] that can oot only stretch to dimensions Therefore, rubber ks sublable for o ety of tasks from improving
many tmes wreater than iz osigina size bat aleo sheink back once wheals andd efectrical imsalation 1o prevesting unwanted pregnanches,
U5 no lomger umider bension, T iz alee gasand water tight You'll definitely find a wariety of nees for this flexible naterial

1. Slice inee the core of Hewea brasiffenss, e 2. Latex can bee wsed in b3 mateal form.
known as the rubber tree, nntil 3 milky liquid Far instance, make 4 wooden model of o hansd
staris to seep ot This suspension of polymer and dip it into.a bucket of latex. Cnce st dnes,
partiches | which can also be fund @nother you'll bave a set of latex gloves,
plants, such as the dandelion) = called kabes,
Make cuts into & 6T pear old tree that span A, Ircan alze be ueed toomake mubbee, Thew e
about halfiway around the trunk ata M angle. several different methods, Dip & spatolainto
Make each subsequent cut underneath the litex and hold it over the smaoke of 2 fire
the prévious soe, kil e water evaporates. Adter that, a thin

layer of rubber B2 formed on the blade: Repeal
the process layer by layer untif vou have wlarge
piece of rnbber. Another aption is coagulation
uging acetic or fermic acid. By mixing them
swith latis, yoi pel & L'rulnh:.' mbstance Ut
resembles cottage cheese. Wash if, dry i and
press it into hlocks.

4. Memowe the raw cubber from the spatuly
and cut i sasall PlEcEs,

5, Add ermshed sulfor {3t 2 atio of 5109
of the botal mass)

.. Press the n:mltmg miatertal imte sheets.

Bow ey must e ibried in a special oven known
ag am mstackave. Darking the heating process,

the saft, sticky rabber will become hardy and
elastic, The process of heating rubber with
sulfar to praagd this tranaformation ix called
wulcankzakion,




MATERIALS RUBBER

f there dre no robber trees .|1.-El|'|:|:.l_. oertain
SPeCies ot hens will sufice. and in dire situations,
yoru can experiment with dandelions, The rubber g
in dandilion roots takes the form of both liquid
Intex and solid rabber Abers, To exract the rubber,
vilcanize the plant materials pdlng formic ackl

ar the sap of sulfur-containing plants,

auch ascabbage.

Daring the vulcanization of rubber produocts,
sulfur binds the long rubber molecoles into
a kind af cross-linked nerwark. This can be done
by ot pressing, rolling with heated rolls (A}
or by heating the material in-an sutoctaom (B),
where the workpieces are treated wath steam
formied when water baoils at high pressures.

Thierw's wo sk Ahing os had weather -

oy imaieruande chrthing. Bt inie’s i prohlem
we cin ey, Seak i usth rubiber
digsoleed i @n grparel solvent such ar gasaling
tor nbtmina waterproof pormest. Yo can el
ke grioshe whick ire waterpral toven

WO T |I|.'J'|'.|.

{
| Imlllll.|||

ik

k. By

1. Hraling chumbir

3, Misidi demdaining
AMOCCSROG PR
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elensi



ondering what o do with all your surplus feod? Start producing
Wmuﬁl&d o prucified aleohal. The hegmning stapes of the prodisction
process are simlbar to distillation [page 390}, but there’s one
impartant distinction: The final product is pot intended for consumption,
s there’s no need boselect high-quality grins, potatoss ar berries. S,
corn slalks and seeme kinds of weeds will also suffice. Wyoa do plan 80 ase
tlsiz aleohiod for cilinaey pusposes, howeves, start with quality rov matenials.

Thae renpleat vermom '@ roedier i Mk it wink pleiss Bvady, aleps bemmen
a5 i rartanating cefumn. " You com e wre a cramplad ool of weter, metad
sistitiygs or Tprigs. Eneey lperof plars Beadh i o Sferent tempesahine

e cliuer fo dhee o, the catldder they are. Thie et dillereniss douss

e .I.'|||.||d fo sypanste: fh-lng],-rﬂl catpaniesd | -".ll rese fin dhy Ty, wiile b beas
v cosspomets sink ke e batiom | 5)

MATERIALS

Everything that camtalns sugae willl feement on its e, bat the resalting deink
wion T hase an ARV qm;.qn}d.mg 14%. Amy hlgh::r amil the microhes n:-.;pm;lhk
for fermentation will die That's Ty WD need :.:ph:ul apparaiis that will mise
the temperature and remove any imparities. The process of rectification is [fke
distilling the alcobol doeeds of times By ee way, this methed can alio e wsed
ti purify other Henids, sach & o,

The fractionating colamn with the gl
heads [2) s connected do a H;I:m: hualls
at the battom. As the beated aleohal
vapurs rise, they cool and condense

o e ghass lsads, The ghter
comipanents (Al then remporize

and rise higher throagh the glass

bead column where they condense
agiin and the pracess ropeats. Begula
ke temiperuixire of vour heat source
w0 that the alcobol vapors (4] rise

ani condense at the bevel of the outflow
tube { ) and fow mbo thechilled part
of te apparains (4. This way, you'll
abiali gl cobind wlthowt any npuarities.
The: |I.E]1|:I':T1|:|I|E COmpoments such

as ald ehywdes and acetone will remain
vapes aed flow back ot theaagh

thve ks, while the fasel oils and ather
impm.mil:-.: with a hu_rm' hnllmg

paint (R fall back to the bottom

af the confainer

Clnir et .-Jruru:;m-.mn”fﬂrr__fmd
et s e ABY or alechol by volume.

A apirtt with s ARV of 0% i @ comomiralion
of 7 pars pure etbanol fe 3 garts water

A Wyrdroomedes (5] will hedps o deiernitios

dhie aleotml pereentagr of o find! produst,
Hawmsints s dong, namow glaw siem with
meassecnent ks und a hubkaur bettem
covtmvmp a meighit. The Rpdremivter flaars
daiwer ar hipheer deperiing an dee denaly

if the wfer- afcodal i, ¥ cin calibodie
yaur bydeoader brforehund psing Yquids wnh
kroem demifies



MATERIALS

RECTIFIED S5PIRITS

s spivits always contedy bt 3% waler, which
appan't powe & probites i ifte majoriiy of s applications
agrass warios fieldi

Alcohol Lamp
A brarmer fiilea with ethansd can be sered for beth Lgfting
and for hrating foed, especiallp for meals that need

Mhtkq-lrﬁnl:uﬂ ifie rdle, A?:p]ldfﬂn?djﬁ;.pﬂm
Heeadt divar candies aesd don't smokae

dmﬂﬂjm{iﬁd@ﬁrﬂﬁw It & dfers & mridrim e
willl soften M et A bscund forttfied with strong aicohiol
friis @ specnd fasie and mmere shell-siafie, Graim alohe!

i aebin siund o mrvgredan (e ahell Life of peeservwd wepetabileg
avnief s saltpiickling can be uved to disinfect fesh and make

rurumbers ara mfimess. crisp

Anti-freeze
Q% eifvel altohod can ke pouned info coaling o eatimg
sprbeane, [ docin ¥ carnade et dnd freepe ad - [ 14°C

Ink

If e add aleohol te dye or pewdered drarcoal, yau can
prode airohnl fnk

Bt is dnpozsdble (i albain 100% afcahol dsing rechfication —

Surgical Spirit
Whem nsing ethanod as @ disinfectard, dilwle o o 2058 —

thee silufinn will penefrafe inte deepor lapirs af the epidanais
fhas o W% sodution. Hug i veu need o examing fizmee
cazaples removed during an apermiion {page 16 place
theam i PO tfraral o PrEIETYE th bismaterial

Fuel

Aild wicahol to gainling (anty e o comsestration of 3 1090
e il inerease your engme & effiimcy. You can evon
creade @ mofar it rund enlively on ethanal
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MATERIALS

o

umans have several different mediums of self-expression,
H end clothing is one of them. Fashion 143 way o display how
wiur-feel when wordy just aren't enough. Clothing can be mada

fronm whiatever animal kair or plant fiber oo bave on hand. Each material
will create varn of a different thickness and density.

WOOL

The gnasaeat way tode this with Eesstock 15 b shave or comb
§ :4|I|‘1."EI_. |Eaema, grxaf; camal ar mrnn:lhmg clee Bufiv {{‘"I.'Eﬂ ] ;‘ln_g':l.

Wash the wool and brush throagh st Bow you can ase - ‘
aspinning whesl o start pulling it into Hhereads. @

LINEN
Flax is & rather capricious annual plant that requires loads of sunlight biat Cota daep FrODVE into the entime length ol & log and attach 3 handle at ane
mipizpate iemperature and humidity. Soak and dry the flax stalks. When end that fits perfecily inko this groove. Lay the stéms across this groowv:

the fiber starks to eadtly peel away fram the hacd outer hull, bransler the stems perpendicubardy and bring the kandle down so that it crushes the stalks,
o an even and dey ustll they crackiwhen squeezod i yeer hands, Bow rng: rewnvcing the oater hull did sofbening the e fibers, Then comb through
the Bibers, thie bundle to get rid-of any excess bl and clean the thin linen theeads.

COTION

Grrovring catban B viry diflicult, Dok wanm and hamid élimsbes are sustable Acottan gin s 2 box containing two rollers covered in spikes that pull the fin
bar growing cotben. Soif vou live inow dry, cobd ares, don'® washe your time, Ehrough thi shote of o geste &t high apeeds At the beck end, there aoe brushies
Yoau need to-sow the seeds every spring in moist soll with good dminage, theat pogate thoer times Sester, Thro your cotton seseds in the ot end and
I autumma, coflect the light cotton balls in open beoes. 1 2 cotton gin the cotion gin will separate the cotton link from the reed and transfer it

to separane the comon fibers from the spilorseeds. b Ehe birashies, whisch pailds the cotton inte fibers. These are then span ko yarmn.




MATERIALS COTTON & YARINN

SPINNING
Spin threads from your cotten, flax or wool fibers using
s Epinning wheel. Make one continuous strend of yarn
by si.mpllv twisting the hhers anto 2 spinning wheel

of mkke o strongee yarn by repeating this process

then twisting several strands of yarn together,

The sade struts of the top of the :.'Funnimg whael |' 1] strp]:-m'l:
the LU-shaped rotating head (2], The arms can be moved

o seimove or iestall te bobbin (3 ). A theead of cotton, linen
or woil bher is ]:-:Lwed 1!1mug|1. the azifice (4) and fastenad
to the bobbin. When your fook presses on the pedal (5],

thee Tower (6] turns the shaft (7), which rotates the deive wheel {8,
This spins the drive band | 3, the-rotating hezd and the babbin.
This rotation i transferred 1o the Aber, twisting it into a thread,
The babbin rotates more showly than the head as the finished
thread wands aronnd it Move the thread from sede to side across
the pegs [ 1020 that the bobbin thread lays evenly, A largs spacing
between the pegs will give youo loose yarn, whibe & saller spacing
gives you a tighter structure.
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MATERIALS

b everything can be comeyed with words, Entional realities Here, experimentation 2 ke Just try (o anaid using any tease substances
pejailing gonmatlding neede exprossive and colorful. Bosnew some B i plgmsenfa. Start with time-tested gedients,
af nature's nees and use them o I:lnug_ymw mastn:rpicn:-e: b fufe.

PIGMENT

Paint is erther a chye solotion ormintare i:lF|:||g;mml:|
and hiriders. Thinmers allow you to I'EEI.IJ.HI:E

the d.tn.'l-'d}'.ﬂill work well —linzesd,

el odls, turpenting and othees

Turmeric roat yields & bright vellow color, whils
the leaves of the Indigofers incforia produce
auish purple Pettles give you green, whilks
coenflirwer petals bolled with winegar make 2 Bghter
chade of blue. znd the teads of the wild roe plact

can produce dyes from a range of yelbow to red.

Thee e lasting pegnvents comme from manesals
Liround charooal g;i'.n:s. worlk bilack, and limestone
o gypsurn make white. Ochre powder, that s, clay
willh iros oasde {page 110, produces welbow and
arange gigments, climabas pives you bright red
and malzchite and 1:.|1i$ Eazndi _prmiun:.: ETREn. ansd

a palette from bue to gray respectively.

Mlalbusds and insects can also be nsnd a2 staning
materiaks. The ink gland of the cuttlehsh

wikl produice 2 :.ep.ia tone, and ground sex snailks
proiduce parple. The dried carapace of female
cochineal bugs give yous carmine — a szardel colon

MIXING PIGMENTS

Far dry pigments; you'll need a substance that
sl brimdd thee particles into 3 homogeneoos
substance — paint, You can wse oEps, odl of water,
ll’}'ﬂnmtlnm:mu the haze, separate the yolk
from thie wlsite and mix the yalk inbo pigment and
mix, T make nmatte padif, aded s Hitle waz, and
fnrnminyshtm,addldmpnfrﬂim'rnthm
your paind, aidd water or turpentine. The latter
an b e by clistifling (page 122 the resin
from softwood froes.
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MATERIALS

PAINTS & BRUSHES

PAINTING WALLS

Uhe paints based on mineral pignients, But keep inomind that colored minerals,
guch as malachite and lapis el cannot be ground inte  Ane homogeneaus
poveder, and becanse of this, they don't mix well with fcatives and produoce

A watery pagement that doesn’t fix well, To aveid tas, colored miseral pigments
st b dhiluted with egg yolk or casein — a-millk protein.

BRUSHES

Thoar bristle brushis work well bor covening lange surfaces.
First, It maust be bleachad: wash i warm, soapy water

then in cold water and leave it tosoak i an aguesus solution
of sulfumic acid For 2=3 ﬂ.w:: Ta fve the hristles El'.‘l.ﬁ.u.'il}'.
place the bound bundles in hot ash for 15 nainstes. i you want
fieat strolies; sind the brush tips down: dip the bristles in clay
dil sted weith water and leave to dry for 1-2 dys, wnd then
samd the ends of the brshes on a fat picce of pumice.

DYEING FABRIC

Matit dlyes wiark best for fabnics, Soak leaves, stems, poods, lowers, fraits, cones

or bark in cobd, soft water for 12 hours {fer every 100 grams of material, you
negd a bter.of water)

Then bring to 2 boill and soak over very bow heat, Floavers and horbs need dbouit

b mvipvbes, wehile bark, stemms, Bulls amd roods can 1ake ufs fo-4 hours; Strain

In order bo avoid an uneven dye job on cotton and linen, boil them for an hour
in & solution of 2 g of soda and 5 g of soap {page 24) per 1 liter of wator [ the
dhve 5 abtained From:berey juics; add 100 g of salt 1o 8 glasses of water and boil
tor about an a1 o '.'uﬁullul:!le judces, add ore mare part of vinegar
to-four parts of water, Hold the prepared Bhric in a vat of paing for 30 minites
then soak for anather 25 minates in % vat of potash o metal salts: alumdsimn,
chromium, iron, copper (page 180 1 they are not available, use natiral

fimatives: formic acid or vinegar

Thig muabrrual ying :q,lr_l'llr dhr hair .!l"_:.'mlr ity Illi?l'l'h.ll.-' o Ll dasgrgd stroke
Fledelmein aved iy dpe of puint. For fine strokes, e brcshes srinde fres

e feall s e 0 s, sarde or vallows sovanr, T il sommples ane
F|||r|.l|g',|.|'.|'.;]-ll:r|:|m il d wednler You ean il miake 1'.11..1r'|rJ_El'|Irr|' fhet fedly

o dmnigaosde or Sadges, o behingd he care of a poeay argostar hatr fom
the ears of covs i briffalors,




MATERIALS

Fyou want to delight vour friemds, ignite firosacks w celebrare yoat Bat there are far moce nberesting applications [or this powder. Tpnition
i][ victosies or fight polr enemies, you'll seed an epbosive — panpowder. cartridges, for example, can be used topower'a rocket engine or an ¢jection
V'hen it s, it qui:l:h' gEnerates a ot of hest and et thint ;|1n:||1-=] segt,

a mocket or pash a buallet out of 2 gun barrel,

How does a powder

booster work?

Salfur awed chiarcpal fuerm

i the presence af sagneen, which
& prodiead Ty beating saitpeter
This erasren thay Hﬂr_pu'q:lmrdﬂ'
barny vy e i ssmdereing
ovireEnenh relcenng fane
anmtenmes af Nied gasis.

This (s wibett prapels
unr.ln-f_rllrw.wll'.



MATERIALS GUNPOWDER

SALTPETER

Make a campast pile of manure; feod scraps; straw and imestone. Cover with
bapsall to reduce gas leakage, During the decomposition process, amimania
in released, which accumulates in the straw, where bacteria comvest it 1o mitric
ackd. Thix reacts with the limestone to prodisee calciien nitrate.

T l;.ln'alhr;lf fi ]'|rj'rr.|:|ﬂ'u wilh urne
Irka gret Fi mtterial amad o Preeding
ground for thi bacteria meobved

i oilizing nmrmeeia

After 2 year, soak the contents of the pile in water, and then add ash to the mix.
Calcium carbomate setties bo the bottom, and potassiom niteale — saltpeter —
rernalns Bahind n the solution. Lesve this solution to dry. Now the saltpeter
crvatals are ready!

&

CHARCOAL L
Find wood with a bow resin content [ beech, u:k.upun. abder ot birch ) i
Place im & sealed cla:,.' ar metal vessel. Add an exhaust ]:-cip: frtted with a water
trap bo prevent dangerous fumes from escaping. Make a fire under it.

The charcoal for the gunpowder should be left slightly unborned —

bt ety lighitly o the guspotedes will o boo shoady

!

e )
ﬂl.m'.._ 3 ?}‘-‘ i

.r_'p..‘ b L

BRIMSTONE

1 waw are hucky enough to live near
- wodcanoy keok around for sulfar
{asoft and bristle mineral with

a distinctive calor ranghng from
bright yellow to grayish yellow).
If pare sulfor iz not available, find
sulfidi ores (page 110). Take twio pots,

All you mecd bo die fn cartifrine rhree
conmijivuerifs i e gt praperiion.
Threse arg sulfur [ 10-25% ),
tharsan [ 15-255%)

anf lipeter (S0 TR0E)

fviake several holes in the bottom
of thee upper pot and a drain tap

Placeth init
im thi lower one. e oTe into Motsten will wafer and form inty

the upper pot. Make a fire. Melted cakee ther dry and prisd aeil
sulfur will Bow inta tae lower pot v el rith coarss gredies,
and througl the tap inte whatever i ix guaipesder

vessel you have placed there: A

Ble careful! You don't want
thie subfuroos fomes i6 igni!r.'.

EE———NNNNNN,. &Y



kaeomery of oil will start new engines of your
chvilizatiom, takisg you nto o now erd; Youwill

b alple bo maove moch taster — drive, H].:,El.ﬂm

and conguer space and the depths of the poeans.

oy

MATERIALS

But-oil is 2 dovble-edged sword — what impraves
e guality of haman life can also ake o tall

on the envirenmens, Try toscrike a balsnce 20 tlas
n a bew hondred VEATE YOIk W be trying o fimif
ways Eo save the planet;

Ol iz formed b deep sedimentary Livars
whiich cum be reacfed by deting, Buf Hher
x'r_ll|.'n.n webere o il from thegmeand
m geyaere off inguid aed oo pdrocarkons,
This natura gas 5 fmmmakle. Yoo will need

tor et i and we the beat during e o

Fig Diesivrienaf [rrghess fpﬂ!r TFak

(AU mfben deaics it badies of mater dus
fi e, S0 ok oo aften findd ol soseces
I:l:r rhe I'I'||n_|illrr itn ke e o The wailer
inrtservain, Visrous liguisd marns

Wi F corp ouheand undengs furtier
Mogdegrandatoy wnd exidation

ad the Sul__rd'\:l. n-rrl.'uul_':r L mrn! ik
aeprd reianniel, Thei iubsfmee e nalurad

it It r=ev br meed i comstriciion

e e ]
(et O o O e
O course, discovering a petrolewm seep is nice, But not much oil can

be extracted from the surface of the earthe Mare aften; ofl ks deep
i ergroimne innanm pockets. To reach them, you need o drll 3 well

OIL PUMP

400 i Can cléar the crashed rock from the bare hole.

_’ When you strike back geld, submerge the deep piston pamp { 1) into the well,
bt will be driven by the pumpjack (2). Tt can wosk an any drive, from a steam

crgang o gletricite

: andd pump-out the oil. You'll need a giant drill {page 144} to create a deep hole
| 20004000 meters or more] i the carth. It will lave o be persodically raised

When the pistan meoves fring th bittem (A} apwands, 3 vacium s created

in thve lewer part of the pump chamber and ofl & sucked througls the vabve (B):
Wlen the piston begins to move dowswards, the suction valve choses wnder
the peessare af the pumped liquid (C), and it begins to-flow throogh the hollow
channed af the piston and discharge valve into the hiting pipes (D). During

the continuous operation of the pump, the ofl pamped by it begins o

the inkernal vohurne of the lifting pipes and, 35 a-result, is directed to the airface.
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MATERIALS

OIL REFINING

OIL REFINERY

Dl g a maxture of substances that can be separated nto components,
that ik, Fractions, wsing 4 rectifier | page 1 L8, At the bret stage, the odl enters
the tube famace (4} through pipes { 3}, where itis heated by baming gas (5)
o 450200 AL this emperature, it is no lorgee aliqaid but avapor. Through
the pipetine (6], it enters the factonating cobumin { 7], where the oil vapors
are cooled by refrigeration anits at the top (8).

Gasoline i highly fammablc. Therefore, it can

be used as s fuel for an internal combugtion engie
I: page ,'!.AH-}. It iz alzoa g«u-nd: snlvent that can be
wied forextracting various sibstan ces from plant
materials — for example, roxin fpaﬁc 200},

Oils can be aeed ta lubecate machine parts; amd tar
cant he nsed in constroction.

Foerasens bams just as well as gasaline but does
pok exphode ﬁmllhl,sr,rit': lgunﬂ fuel source
for lamips, barners or stoves, as well as arbojet
engines (page 224 | or metal cutting and working
pisnchines (page 144},

Fuel il can be esed o bear induostrial formaces
and water boilers. Or you can choose not to burn
it, instesd sending it theough'a pipeline for further
refinement (13 ). The fued ol is heated again

i a tube Furnace {14 ) and enters a frctionating
colume {15}, where mineral oils (16) and tar {17}
can be extracted from i

12T

The hightest components with the: howest boiling tenyperanires rise b the top

while the heavy ones renmaln at the bottom. In the upper part of the caluma (9},
gasoling which condenses at 507, 15 removed; then naphtha [ 10 at 100°C;
then i § 1] kerosene at 200°0C; and i the lower section [ 12, fuel odl as 350°C

Haphtha can be used as a diesel fuel
orsolvent, And at iugh temperaiures
it ey durny inte gasaline theough

# process known 23 cracking,

IFyow soak paper in tar, you gel
an excellent roofing material,
Andif you mix tar with sand and
grived, you pet asphalt (page 150
to cover roads. Clean tar is sultahia

Fewr wturp-m-ud'ing;. Frar ::ln.mrlh:.
the l.ilrrlﬂs arcird hvises I:|:la-g|.' 158}




L AOUESGEET S







TOOLS

¥ isunpredictable, and you never know what i nuight throw at you.
'.[I:inl:; Ty break, tear, come looss or i nwr:.":in SOOI Lmupect:d WAV

Amaliiteol will belp you approach these prablems rom a different angle.
[Eyer 't kv wehiat bool v bring Aot wtl you, simply bring them all.

T e——— -



TOOLS MULTITOOL

Ik takes & lob of tools bo make one pair of boots.
You can't cobble pieces I:ngnl:hnr on a Aat surface;
you need & model carved From wood, This will
allow you to-give the shoes the desired shape.
Gaood boots only come from well-dressed leather
[page 78} — ox, buffale; elk;, alligakor, even snake
ar g2l skin will do In ocder to sew this thick, deqse
material;, you'll first need to punch holes with
an awl or drilk. Ordinary thresds won't do,
Yiou'1l nE&:f'l]ljdt.mu.Eh fibers made from hemp
ar linen {p:lge 54,

The sale can be made of durable rubber { page 116}
ar several layers of thick leather soaked in glae
and pressed together (page 140). All that's lefi

tor div i attach the sole nsng copper nails and add
a tapered heel, There’s a reason theyne stroctured
this way. Tapered heels won't get stuck inside
stirrups, aflowing you to quickly dismaunt

frioen a horse without breaking your ankles.

And don't Forget to add & tick leather insols

to pratect the bottom of your feet from injury.

Mo your boots are ready! A pair like this

willl st yond a Lidetime,
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ING TOOLs

TOOLS
he workd created by nature i balanced and lanmonious: Bat in-onder This mckns coming ap with measunement conventions for varsons physical
‘l by atimbain Phieir o semee af harmonsy, uimane need (o sgree qualities, sach as time, length, mass and temperatare.
on & standarnd parsdigin for viewing and understanding the wosld

TIME

Yo can measure fome uFing canstant natural processes, such as the rotation
of the planet anound its axis. To bailkd & sundial, take o fag circle and fis

in it center & pin, knownas a gnomoan, ak & rght anghe Aogle this whale

sl s that the griomen & parallel to the axis of rotathon of youe planet.

To determine what the axis of rotation i, finid 2 fixed petint im the n'-'l:p ak niEl'rt
areqnd whichall the other stars revalve. Point your gnoman in this direction.
Flace the gnomon standing up perpendiculacdy on-a round il then divide
el cirele inbo any namber of equal cadial sections, i divisien will represent
o uikit of Time in poar new spstem Give 10 a name — for example; “hauwr”
When the sumis at its highest paing, the shacdow of the gnomon meicates

the starting paink for counting — noon. From this place, you need to dvide
the drele inla |:|.:|uu|. mtervabi: N houss i one dirsctio, M i tee sther

For practical purpases, It i better to divide the hou intocsoaen anite
The-ene drawhack & that P41 CAT nnl:,r tell Ele tamie d.-.mng thie-day and

in clear weather,

WATCHES LENGTH

Ak first, the sun and the rokation of the planes anound its aocks will help yos Sor oo i Tiawe o stamvdand of tinoe: & stcond, Using this, vou can creste
imvestcure Hme But this device i not entinely acoarate nor very convenient for a standard for meacoring kength, Maka a pondislinm: take s rope or, even bettor,
tarsirng short peaods of me. You'll veed 2 wabch (page 166} For longes a thin rigid rod and attach a weight to one end. Pull it back slightly from
perinds of e, wse undts sach as “week, “month” and “peie comsisting it equilibrium position and release. Adjust the dength of the rope orrod

af an intéger mumber of days. Make onc year equal to the period of revobution & st cne Fuill sweing — the thime it takees fo traved all Hie way back fo the release
of the planet around the sar prant — oz dn pwg secomsds. The bength of this pendalam is ooe miber,

You can sibdivide this into smaller segments for ease of measaremient,

[ 132 &



TOOLS MEASURING TOOLS

VOLUME AND WEIGHT

Takee vonir unit of lengih — the meter — and divide it into

10 egual parts. Form a clay vessel with a cube-shaped mner cavliy
with a width, height and depth of 1,10 of the length standanl.

Fill the resulting cobe-vesse] with water, and you'll lave 4 wunit

of velume, :nnvuntlnnn.'“]r known ax the liter. And the mass of this
volume of water will become a unit of mass — a standard kilogram,

TEMPERATURE

You can meezsure temperainre with the h:lp of a thermumeter You can calibrate the instrument wsing 2 simple two-point
a thin glass tube with 7 small glass bolbon one end. Fill the tube method by taking bwo set temperatures and dividing the distance
with meercary then pamp oub-excess sic and seal. When the bullh Between them inbo 100 sgieal pasts:
touches the obpect YOUTE Melsunng, the meTcury r::!.'pands: and

rises up the tube, indicating the tempersture of the object using

scale markers thal run up the thermometer,

T T e T

e R e e, R

VERTICAL

Lize a plumb line to determine the vertical.
Tie a load to the end of a rope. The gravity
of the earth'is pullkng towards the center of mase
of the planet, 50 your rope will always
be absolutely straight and vertical.

| S e, e e

=
- -.ll
L8 L)

HORIZONTAL

For your buildings to be stable, they need to be level: the sapports verfical,
and the ceilings horizontal. An easy way to build a horteontal line is with

a transparent tube of small diameter in the form of an anc of large radius.
Fill it with water tinted for better visibility. When the liquid level in both parts
of the semicircle of the tube i4 af the same height, the line connecting them
will bé strictly herizontal.




TOOLS

he orbits of the planets, the seasons of the yeas, even history itself move I you're reading this book, you probably sbresdy know that roand abjects mll
“ i grand circles. The wheel'of life keeps tuming, With eo masy wheels mone easily than square ones. But sometimes a civilization’ technolagical

all around us, theres no need to reinvent ong: regrusiion can be o severe that they forget how to make a whee! by hand.,

Lo ———————



vl WHEEL

THE STRUCTURE

OF THE WHEEL

1€ this is your first time making a wiseel, start

with a simple cartwhesd design. The central part
of arrwheel is the hub {1} This connects

the spakes | 2} to the rim 3], The hub connects
the wheel to the shaft, which iz what makes

the wheel furm, Alresdy made 2 pair of wheslz?
Cannect them by ranming s shaft through the bub
of each. The wheeds will now spin insyne, This s
the first step in making a transportation device

BUILDING THE WHEEL

Making an even and round whesl with smple tools is oot ey Howewer,

the challenge can be overcome. Even a square block can be whittled info a round
wihvesl, Glise several blocks of wood together imnto a rough circle (1), and then
whitthe away all excess material {11). To heep the wheel from Falling apart and
miake & more wear reslskant, wrap the outer edge of the wheel in a steed strip {111 }.
Heat wp the steel rim before installing, then slip over the wheel and spray it with
cold water to coof it quickly [TV ), This will canwe the steel to ghrink and hug

the wooden wheel underneath, Ifyou add a robber sheath with an inflatable
rubber tube mside, you can create a preumatic tre (V7). This wilk act a5 a shock
absarber, dampening any bumps in the road, and czn be used on bicyoes

[page 164) or other wheelod vehicles

SPOKE LACING

Spokes allow you to reduce the weight of the final preduct without
compromising strength. They center the rim, redistribute the lnad evenly and
provide stiffness to the wheel, When the spokes are laced “crosewize,” each

of them crosses one andther from one to four Hmes, "Compacting” the lacing
croRs patterns and increasing the number of spokes improve the wheels ability
o absorh vibration from the road. The greater the angle between the spuke
anid the radis of the wheel 4t #: mounting point, the more evenly the load
will be distributed. Ina F:r.fnl:t wlm_-l., it at a9 .uq._r,]e.




e ancient begernd states that Gosl mokded man from clay, But why
O wchay? 15 ey 6o shape, widely mvailable and retains it form after

it hardenis: Perbaps Gad biad his own; more symbalic reasans,
bt this is wihy we value the material so highly,

TOOLS

As highly spmmetrical beings themsebvos, hanving b dn inhuesent desice
ter make everything ven. OF corse, there are also practical rasons for this
Thee: task of making a perfecily round clay pot is maide sgnificantly easicr
wikhs the bielp of a potter's wheel,

HOWIT WORES

Thve lower Byvwheed [ 1) tures the shalt {2}, which holds the turnabie

an top {3 ) The heavier the fywheel, the more even the rotation will be

Llee i deaie woad or stame. To-avoikl having 1o tern the Tywheal with yeus
feet, von noed an external drive (7). This turns the wheels theough the deive
heelt I:'J'i-:l,lmm.mlmng the rotatinn to the shaft of the potters wheel In nrdes

by emure constant movement, usea chatch dise {5]' contralled by pressing

the pedal {4 b regulate the rotation of the bherotabbe




TOOLS POTTER'S WHEEL

OPERATING TECHNIQUE
Righe-banded potters spin counterclockwise,
Iefies, dockwise,

1. Place the clay in the exsot center of the tumtalle, |
Enead it by pushing the mass into the talde with
thie heel of vour paim then fobding it back over
saelf, Repeat devesal times,

= 1 ?:EEE.I‘I. :n;llnl:ing the wheel and, withouat |I:n'|'.|]'.h:ir:;g,
iz the tip of cne thamb (o create a dimplie
in the middle of the day lump. Use your
dominant hand to shape the walls of the vessel
wiile the athiee wiaps arouwnd the outside
of the wall for support.

3. You can widen the base of vour pottery,
if necessary. Put presure oo the isidie seall
of the cylinder, pushing it out from the center

anid supporting the vessel with your other hand.
Tio narrow the vessel, use pour outer hand
by press: towands the center, Jiggerng
Ix the process of shaping flabware, such
25 plates. A similar technigue, jollving, refers
te the production of hollowware, such a5 cups,
4. Work from the bottom wp: Place the fingers
o onee hansd inside the vessel and provide
peststance feom the other side with your other
hand. Shide your hands wp, "lifting” the walls
of your pothiry,
5. Tosmoath ot your walls, gse & scraper
smich asa thin metal plate, and wet the surface
of tlve viessel with 2 moist cioth,
6, When fmashed, rermove the ware from
the wheel. Toaveid .ﬂ:un:a.:, seqarate
the vessel from the formtabe using
a thin metal wire.

THE CLAY DRYING AND FIRING

Diry the clay (red or white) callected in the quarry: Break it up into small pieces  Place your pottery in the kiln. The most important part of the firing process
and cover with water. Wait until the cdlay has dissodved intoe the consistency is gradually changing the emperature williout heating too rapidly, as this
afmille. Leave it for 10 minutes until the sand and other heavy partiches have will cause cracks to form. Gradually maise the temperature to 1000°C —
settled to the bottom. Carefully pour the day salution without residue ints but no faster than V0 degress an hoar, I youw heat it in a fire, place itin sand
unother cantainer, Wait a Few hours until the clay las sentled to the bottam. toravioiad rapid heating, Firing will make pour pottery strong and durable.

Then drain the water and puatthe clay into a plaster mold so that it absosbs
the excess moishire. When the clay s ready, it will ot stick to pour fingers
brut will remain soft and yiclding.




TOOLS

e knifie i the king of toals. It5 a universal weapon;, at ance a device The best muterial for msking & knife 35 stee] (page 240}, In-crder to luprave
“ for stahbing, chopping and cutting, The main component — tive quality of the metal, you'll need to cast and shape it usng a forge —
thie blade — must enderso o secies of brials, passing through both an oven that is able to rpidly resch very high temperatures,

flame and waber, such step onby making it stronger.

FORGE

Melting metal requires extremely high teniperatures. Bring

the heat with a forge. Make a fire-proof bowl for burning <oal (1),
Place & noezle { 1) at the bottom to inject combustable air intoe
thik avezem: To colbes the volatile produacts of thiscombastlan,
make a cone boad | 5) and connect it fo the chimmey (4],

FORGING

A forged blade is more resilient than regular steel, Start with two
tagers (1), one of hard casbon steel end ome of soft, Jow carban gteel.
Feat in the farge and strike with a hammer (1], Pold in half, heat
agadn and seike Disrisg this process, bnpurithes i the sheel aee
removed and the lavers and welded together. Yoo can make even
more hfetsh':,"l'qﬂdmg it in half once again I:[[I}_, rehnﬂmgand
forging, Asa result, the lower layers will move outwand and

a patkern will appear on the blade, I there weee B laypess on

thet tniltial blade, ence it & reforged, there will e 16, and thea 33,
i andl go-per, The more lapers, the higher the quality of the blade,
Thenptm:.lnumb-uuhehmn 30 and S04 layers, This produces
& composite knoiwn as Damascus steel. To give the blade a zigrag
pattern, twist the plites mbo o spiral. Oine pwist will produce siee|
with & difgonal pattern TAT, twe will prodice an angulas

pattesn (BY, theee will produce & zigzag (5],
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Repeatedly heating the steel and then coaling it by planging it into water Onee the blade s coaled, it becomes musch harder but lases some
harders and fortifics the blade. Long, curyed blides should not be immessed of its sirength — hik it sgtinst stone and it will shatter. Ti avoid this, reheat
vertically but almast horkantally, with the tip diviern, el Dot im'a harral the blsde for ap hour, and then let i cood naturally,

Bt in 4 horizontal 1.m|.13_|1. nfmrm:pnndhg lempgtl




TOOLS FORGING

SHAPING BALANCING

Bixies have a complex shape. The crossguard (1) prevents the fingers An important characteristic of the knifie is its batance, that is, its center
from slipping from the handle onto the knife blade. Tt often takes the form of gravity. A shift of the center of gravity towards the tip increases

of a bar running perpendioular to the blade, which = sometinies curved the chopping properties of the knife and facilitates throwing, [fit's more
towards the blade. The handle may have a cross-haired surface for the thumb, towards the middle of the handle, it malkes the biade & lot easier to handle
& deep groowve [ 2} near the cutting sdge (37 also protects agains slippage. and manewver, You can determine the center of gravity by balancing the fat
Thie I'LE.I'I.d.IE. made of twa woaden o bane pth. Can II'.II'IF'.}' b fit aver wide af the blade gn ane ﬁng:r.

the top ofthe blade using screws, O carve 3 hollow handbe from a unglr
pizet of material; slide the blade in and then attachwith ghoe ar by driving
thin wosdens wedges into the space between the handle and the steel,

Knife Hades can take reavey different forms
The bevel can be sraipht or somcaee, Faifl
ara |F||nl-p_r,|'|!11rlrn;;i|1q;|"|'11-r-!'-l'ﬂlr.

TREATMENT

Grinding is 'ﬁnishins the hlade 1 pmﬂu:: the degired size and
ehape while removing any protrasions on the surface. Different
knife ﬂia.llﬂ are uzed for different purposes, A universal knife with
one cutting edge snd one blunt edpe is the easiest o manufactre
The moee ronnded the blade, the bemer the knife will cut,

Polishing smooths out any remaining unevenness on the fat
sides of the blade. Lise stones of varying coarseness: start with
the coarsest then work your way through to finer-grit stones
For the final step, use iron oxide paste (page 110} mixed with
paraffin waz [page B4).

You'll akso need to sharpen the cutting edge of the blade.

You can use the same stoncs as you did for polishing, Find & stone
of the right coamseness and lubricate it with oil or soapy water
then run It across the cutting sdge of the blade with smooth
movements, gradually removing excess metal, ity important

to maintain o consistent angle while sharpening the blade —
from 25-40 degrees. The angle may exceed 40 degrees for heavy
knives or axes designed for chopping bones or woad, as well

2% for swords H:.lthukthmuuh:nnn:.
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TOOLS

requires ghue, which can be madeusing materals that wed o7 cattie; seaside communities use fish scales; and those surmounded by forest

W bt oo man can create, another can break: Repairing such breaks Honters and nomatds make ghae from the bones and sinews of wild animals
neirmally theow away. enakie it brvam comifers,

THE PROCESS
Crush your animal bones and cartilage and finety The collagen will gradimbly tum Info a fefy-like
chop ang snews, ligements amd pieces of Skin. Poar suhstance. This glee can be doed and croshed into
soime waber aver this gorymilxiees and et it boil pellets. When you need to ghae something together,
for 2 few hourson 2 bow heat, Pro the same ifustng. all vou hase to docie eebpdeate it ina sniall quantiey
the seales lefover after clesning afish. The adbesive ofhot water I poo're using the glae for carpeniry,

that s ‘cieated by prolomged bailing of animal book binding, casts, ete;, glae made fronyanimal
conmectivg e is knoown ag “aninsal ghoe” hides ar Bsh scales will suffice. B you need a mose
When the mixture beging to boil, filter it first surions adhesive, you'ld better use ghue made from

through & coarse sieve and then throngh a fine doth;,.  bones znd cartifage — it containg mers collgen,
Walt unkil the lqind cools

1) e———




TOONE . | GLUE & DUCT TAPE

DUCT TAPE

Take a piece of cotton, linen or hemp
fabrle, preberabby with a rib weawe,

This is prodoced by uang one heavier
and one lighter gmege varm, alernating
thee wedve sor that the lesvy vam creates
a ribhed pattern across the fabnc. Fabric
wiith this weawe tears easily inone
direction but & muoch harder totear

i the othier: Cot the fabrc o Inn.g
strips andapply glee tooone slde,

Now, your “fape” i ready to use.

Y can never ke enomglt Fapr! Mebe an e
applicatar i that yos'l e & sheady aapply. Wep o sirip

of clath around.abedbin and mun i theogh bvo mital rallers,
Place & confaimer-af gne umider onraf them., Wines the bendls
i furmed, 1k paller F\.iil.a ap IIIH'_HI_‘I.I' o iy J|l|'.|'|ﬁ il

o the snderelde of the cloth as it passes Hrough.

PINE RESIN GLUE

Cut & shallow incision in the trunk of & pine tree and resn
will come ant. Melt it until it becemes 2 liquid. Be carebal —
pine resin iz flammabfe. The best way to melt it b in.a double
baller o liot water bath. Add some ash from the stove

or pithrerized charcaal Fram a fine, Apply e esulting mixdome
o whatever surface wou wank ko gluemd.ht:ll harden iﬁii:ﬂ.

A good way to save this kind of glue i by dipping a stick into
the Hoguid ghee and letting it salidify. When you seed te use i,
all vou lwve 1o do s heat the end of the stick to make

the adhesive 2o again,



TOOLS

hen two metal parts are welded together,
Wﬂw iz of both m‘tum'l.hp;le.ﬁ::rsu}t.
the parts are essentially fused mbo one piece
with a connecting seam: To achieve this, the metal pars
must be heated o extremely high temperstares
and even partially meltes. This cn be done
i clifferent ways,
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GAS WELDING

An oy gas flame bairmer geserates vecy high Pour the resubting caleium cachide into a metal In the burner {5], thi gas i enied with oxygen
bemiperatures, especiably if yon ue o s with contaimer 1) with two conpartments; o fromn the cylindes (6] and ignited. What you're
ahigh combustion temperaturs in cxygen. conitaining water {27, dnd the other, carbide { 1), et with &5 a biarmer fame. Use vatves (7 to adjust

Ome of the best sptions in this regard isacetylene.  When water enters the compariment with carbide  the heighs of the flame and the ratio of acetylene
To obtain it, you first meed 1o get calciom carbide: throagh a tube {4}, a chemical reaction will ocour o cxygen in the Fuel To make the seam even and
heat limestone at & high temperatuare, and then and acetylens will be formed, which will deei be stroag, tse o welding wire (8}, The malicn metal
calcine (heat to a high temperatare withous fusing)  fosced back into the water chamber by the pressare,  will fll in the irregularities, creating an even weld,
the resalting caloliem oxide (guicklime) with coal I thee pressune ingide i too high, the acetylene will

in a furnace. also displace water from the reaction some.



TOOLS WELDING

ELECTRIC WELDING MACHINE

You can alse weld metal using electrcity by creating an electric arc.

In this case; electrical energy is converted inte heat: The heart of the electric
welding nxachine ks a powesiud step-dovwn transtormer (9) (page 197],
which lowers the voltage and increases the current. Two coils are placed
in the transformer to- regulate the current. The primary {10} is macde from
a thinner wire with a large number of turns, whike the secondary {11}

is made from a thick wire with fewer turns. These coils are mstalied

o 4 chosed magnetic clroait [12) made of fron plates. Using a natary
handle I'IE:I. o can hnnﬂ them ¢loger I:-u-ﬁEthEr ar farther apa.ﬂ.

thereby adjusting the welding current.

To weld a seam; connect the primary coil to the slectric carrent and one end Touching the electrade to the workplece { 15) will chose the electrical circuit.
af the secondary coil to the welding red holder, the electrade [ 13).andd the other  This heats up the end of the electrode. After that, move the ehectrode back from
to the part that needs to be welded (14), When the socondary ciroait is closed the part by around 3--5 mm. This produces an arc of ebectrical discharge, heating

or broken between the slectrode and the metal surface of the part, an cxtremely the piece to extreme temperatanes until it starts o melt. The end of the dectrode
hot electric arc is produced. will abso begin to maelt, illing the gaps in the weld {13).
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athes; drilis and milling machimes are three fandamental and cricial
machine bals for the Industrial Bevelution sorkabeg, Asct
of interchanguable gear wheeels conmecting a lead screw and chisel

tips of different shapes will alkow you to produce parts with a high level
oftechnical preciston. Meny vou can develop all spheres of production.

Lathes ire msed for making radially symmete
items, The workpiecs rotates at higls speed whibe
excess msteeial te remonved using o cutting toal
running along the side. This 2 a versatile machine
thak is suitable for a variery of applications, from
thee Titsest of watch gears to parts welghicg
bundreids of fans,

CUTTER

Acmilling machine holds the workpiece still

anil 1Ees A redary cabtes o remaee material

from the surface. [t capable of Ii'Jinﬂ_. polizhing,
engraving and carving fine details in-practically
anty disign Bul b make ope, you need o eotating
cubtiig phece made of very hard mgtal

Thiee et ing plesce of tse drill sivust Ye sharpenicd atan angle 1o efanctively
rempve livers of metal. Tramnst be made of hardened carbon steel {Fu.ge 1)
with o carbon comtent of 0.7< L. 3%, Thas kind of steed doesn’t dufl eazhy

144
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A drillimg machine can bore obes in diffenent
materiads of various diameters. For drilling snall
holes in wood, you can make a band. or foat-
operated drill. For drilling throngh metal, you need
a mare powerfal drive soch ag; foraxamnple, 3 waber
wheel { page 234)

Diifferent drill bt deskgns seeve different funchions:

- ﬁdrﬂhrhh{l}uus:d:ln:dnlhuﬂ]‘mlﬂ
with 2 bange dizmeter, The cutting edpe is gither
limed with soldered geeth measde Eromm a hand
lloar o hag a-dlamongd chip planng. These
kinds af drill bits wilk serve you for a long time,
but if they overheat, you'll no Jonger be able
I:{r!-hu.rpzu'll::m

#  Brad podnt Mts {2, 31 are the more modern
version of the circular bit and are externally
threaded like o screw b nemaowe excess material
Fro e ddirild hale.

o kool b (4 s Yoist GhdMBeent i
Thcsh.qn of the hale ﬂ:F-:m:].': on the diameter
of the upper and bower parts ol the cone,
a5 will ag an the hit's penotestion depth inbo
the matenal

»  Twistbits (3, 8, 7] lave twa long grooves that
spiral aroumd the bit and remoes cut material
froam thie drill hole while drilling,




MILLS, DRILLS & LATHES

LATHE

Tids iachine has a stordy base (1), which holds the spindle — a rod eq_uippnﬂ
with 2 device (2] for sm:l.'lring the wan‘;’mu_‘r. [3 1 The 1F|i|1|;|l¢ mobates

the workplece along its axs, and the cutting tool mounted on the tool post {4}
is mwrved along the length of the workpiece using the handwheel {5 ). Changing
the cutting depth af the tood aflews you fo create the profile of the workpiece.
Dhptionally, a deill bik can be mounted in the tailzwock [8) o bore-our

the HH.I'I":F!iEL'L'.

1. Cosl dran base — phiarbs irfrration wel

e i h]ﬂ'nll'l'r — fiir -'n.rﬁfm_;' soie il af the uﬂn'i-pm T in e

3 Workpizos — thedkem bring shaped

4. Vol pest — the solid surfoce o which the cuttbeg bl it

5. Hamidwhed — moves dh ool postt abing the fenpth af e warkprioce

6. Helt drive - transsuls rotabion from the mater to the spialle

7. Ciearbor — chogpds e speed of rotafion of the sl fir werking with party
mwiste frovm saff or bl mial

B, Toilstook — folds e odher ared o) the workpiece formly o place

[ 145 |
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S & CEMENT 3

uiikdang your civiliation beick by brick & rofg as difficult as it may
B s T Fact, it’s & very simple and cost-effective building matesial,

All vou need (s clay and heat. Bat not just any clay will work —
it neeeds to he compacted and dightly frowen. “.H.‘ b time bo Elﬂl"-ll.!"ﬁh“hu L 1
clay e i the Rall, bt 6 you bave o strong poed for bricks

R
inn the spring, fear not; Yo can achicve the same effect A o e AR

I 1-.'r.arl'.¢1'||:|_g ar carchully 1'.m:i|:|i:1g the clay
fior a long time.

MOLDING ¥

Pliizing oy with a steck o your feet iz 4 kong and ardumas proosss. Bether to budld Dy fakoes bl & weck, 1 you don't tabos the time to dey wour bricks fully, seam
w pugmill — a Bat-bottomed, circular mixeng chamber with a weighted paddis may causse them o crack durteg the fing process, When budlding a frame, keep
attached b some sort of pulling force; Once the diny is mixed, youwall need i mmignd that the brick shemks by 10=15% n the kidn,

bar shape it. The most comvenient way o do this is laying the clay oot on a table,
aliiztieg thevaygh it wath o wing aiid i it n woodim Bames,

FIRING

Tl bzst way to sfack bescks in the kiln s in g hemingbome pattern so that Ceramic bricks go throagh an entire cycle of firing:
the warmn ok will snvilop esch Brick, aisl the wisle batch will dey enenly Thiy bave low waber absorpEion, so they e o
This process may takoe i fo twelie hiners, Thes you'll necd to erank ap the Teeat peaistaivl ard hold ek Best well. Unfoetanstely,

arad fre the bricks they re ol giste brigtle,

Clinker bricks are obtained from a mixtures

of refractory clay (kaolin and feldspar fired

at Higher tempuratures {1 L00-13007C),

AL these heats, the brick Hgubhes and fases fogethes,
completely eliminating sny defects or air bubbles,
‘These bricks do not absorb water and are extremeliy
gtrong, durable and frost resistand.

Eegnduir thr tremperatire by sheerving
e codor of thie material!

Dl rea glow — A50- 50680

Dk Feid! — B0 6500

Cherry red — TOINFC
Hed-vrungr — 35000

Felline — D50 FINAFL

White — [ MHFC

Ranw brick |z not fired bat dried in the open adn
£ you use the right kind of clay and dry it well,
it will servejust as well as a red fired brick.

You wan't be able b buaild skyscrapens: but '[!
i for o smeal | bablding;

Aduobe brick is'a raw brick furtiBed with
another material: strne sawdust or mamare.
Rutalng bt well,




BUILDING BRICKS & CEMENT

CEMENT MORTAR
Making mortar is a bot fike mixing dough. First, 2 mixtare of 73% limestone
and 25% clay b sintered in a kiln at 2 high temperature and then cooled

The resulting gravules of clinker are mixed with a small quantity of gypsum,
Add water and sand and your cement is ready. All that's Teft to-do ts build your
berick wall nsing the moetar to stick everything together. After a fve days,
the solottoa will harden and become water resistant, mn:ning that

thie strictone won s wash away after the first raim.

Dian't forget to stamp yoor special msignia
irites waornr bricks before ficing, That way,
everpone will know whe o contsct for such
crcellent i.-uftsmqn:htp.

You can also chiop straw indo short pieces and add
thig, other fheaiz Irl:.n.ht or dreed Mannere ko yor

bricks. These addizives fortily and inspoove =
the thermal insalation of your building materials.
Tt beware: Thiese bricks won't last as long as fired
bricks, ag ﬂi-r!."ll -lii.'dnlq;hl.lu Easter ik he rain,
Uz a-hollow tube to creste grooves in the hrick
duriieg e mobding process; This will redwce
the overall weight of the brick, thereby reducing o
the overall logd on the foendation. These beicks
are also three times more effective at irapping heat.
Sawdust can also bc.ad:l-udfn!:mducc the same L. Inner part af the wall, commpased . Cememt foumalntion
effect. During firing, the sawdust shavings i P frkerlacinad hipers of bricks 7. Blind e, 2 walerpraafing stp
burn away, leaving pores that improve 2. Thermual femiution modeof felt Tkl ik e parvctive af fee wd
thermal insalation. 3. Anchor thar halds the dnods vl forundadion
anid putside of dhe wall together &, Comicr
4, (Chater brick fuzade, compused 9. Flioner beam
af a stmgle keyer
The more bricks in thewall, the wider and more stabde it ks, But theee's a clever & Per oluts olier Renioied sivmohurid
way to conserve your bricks. Make the wall curey, Even ifyvou only lay one row suppart and transfer the lnzd
of bricks, it will be more stable than a flat wall, to wertisel sfrrcturel demesls
INSULATION FOUNDATION
Thie cald and biting wind of a harsh winter rolling in will abwaysbe a problem;,  Lead bearing walls don't rest directly on the ground bt rather on g foendation
o matber how thick vou build vour bk wall — onless you use insalation that redistributes the boad. 1t is made of concrete or reinforced concrete
Todo this, make a brick sandwich using two layers of bricks as bread with { page 158 }. Waterproof the wall and foundation and cover the area with
i baoyer of felt, sheeps woal, pressed fax, peat or hemp as Glling. Make sure earth. Without a waterproafing strip, the wall will becorme damp and mold
the wall cavity b little ventilation; othérwise, te insulation material inside will develop,
will gut wet and rat,

-



RUILDING

thancing civilization regquines building public infrastrocre;
A A fired on the hiee iz sasda: Mo state can exist for dong without o well

developed road spstem, Rosds help reduce labor and transportation
wonty;, peftle new arcas and grow the economies in towng along the roule,

Thew abse facilizate coltural exchangs, which can be a treasare more valuable
than godd.

T mark out the path of your future road; use aovertical staf with o horizental Mt is a layes of laipge shomes (0 200 55 8 draisage yer, Then come several layers
Cross-phecey mouznbed o top. Iang smasl 'u.'ugh:s. from. threads; aden bnown o crnshed graeite! the mmisd-sized |1i|:|:f,=: followed by theinest layer on .

as plimde b, frean sach af the foar ends of the cooss bae Mace the staff femly This ensures that any vodds formed in the lower boper will be Blled m by

ity the: o over tie smarting poiit of your read, Adigh Peo ofthe theewds, the wnaller stames, creating a denser and sturdier Buandation. But don't max

or plamb fines, with yoar line of 2ight in the directvon yoo want the road defferent grades of grael in oo lagwer, which instead will lesd to reseitling amd
{a bravel. 'Whun'_ruu reach an intersectsan; nee the other bwo pll.u'n'h limes sinkholes, Cover this hase with '|1.n'in:g shomes. l,;rgn cobblestones shoubd be

i msirk parfectly perpendicular lines. After macking ous the cosurse and width shaved dowr on the edges so that they fit ightly tegether. Fill the gaps between

af the moad, dig a deep ench Its mpartant that you dig desp enoogh to resch the stones with fme gravel or oerment mostar | page 148 ),
mcky ground or at least a karder layer ofsall. Mest, lay the foundation of yoir

riaad Bk bover cake The base & 2 cushaon of compacted i

e ) ———————m—



BUILDING ROADS

ASPHALT CONCRETE

To make the road surface smooth, use asphalt conceete,
a multi-component miviuse that, when cooled, fooms
a wearsresistant and modstare- proat coating, The basis
of the mixture (= crushed stone and gravel, stone
|.'h|51-5 and sand. Mix this with bitumen, a tar-like
product of il oxidation, It showld make up 5-7%
of the voral voldume, You can find biturmen in tar
sands, which'are a natural conglomirate of sand,
water, clay, mingrals and bitumen, To extract

the bitwmen, you need to poura lot of hat

water intn the conglomerate, add an alkatine
camponent and mix thoroughly, The bitunses
Fu.rl:il:lﬂ wrill separmte and rise to the surface. Before
mixing, bitamen must be heated teoa ligoid sane

at i bemperstune of F0-170°C, [Fyou need bo make soac
repairs down the line, simiply crumble ind reheat the existing
mmaterial, then re-rall on top. You can alse b oosds by mdeisg
tar extracted ﬂl.l.ri.ng il refinement with=and and _gm-ce'l [P.IEL' l!&:l.

Asphalt s prepared at a temperature of FO0-1707C and mixst be Laid
winibe stell wn dts Thgoid state. That's why pour asplalt production conber
will have to be located near your constructiom site.

[
A
1§ the mixture cools Pﬂ'mnlun:i'p. it weill b 'rerfdi{E:uh #u] pu.r.‘l: ﬂnwn. Cli
and the poad will b brictle To ensome thist the mixtore is dissributed evanly j
across the surface, weigh a giant barrel down with sand and use it like
a rolling pin. ;
—_—

WOODEN PAVEMENT

Ifyvou find yourselflacking in stone and sand, you

can use wonden pavernents Instead. Lay planks
of pine or spruce across a path bike loorboands.
Paths fike this will last 20-30 years, Flanksand
amall bridges made from wood will help you
traverse swarnpy wetlonds

CROSSWALK
Ty bethier conbrol traffee, youll want to make sure that all yoar pedestriane

are crowsing the street in the same place, Credte crosswalks using stones that
protrade slightiy above the main roadway, This way, pedestrians can cros

the street without fear of getting their feet wet or moddy in the rainy season,
Spread the stones out so that the gaps between them correspond o the widih

GUTTERS ol the wheelbase of vohickes in your city, ‘This tﬂ:-:n:l'l.'rnseiwuﬂ: willl alsn help
Water erosion is a raad s worst enemmy, 50 you 1l nesd fo dig dranage gutters. regulate traffic and prevent drivers from violating traffic rules, which will make
Make the roadbed slightly conves so that water will drain oo the sides and inte yourmoads safer for pedestrians, Elevate and separate the sidewalk from

thisse quiters, which flow first to storm drams then into underground pipes thie main roadway to create a curh, which will not only protect pedestrians
connested to the main sewer line (page 156). from collisions but alse prevent soil from washing onto the paved part,

—_—
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favar the Lacter b ensare that their wosks will last for centisties, bamns The secret bz in the way the destan evenly distribabes woight. Arches
Teut pene can avaid ;;.;._-i_:ﬁuip.g acsthetics I:n}' inearperating arches enabie you bo ilnplcmnm the mpst incredible :J.nsgu andd erect structures
mito pour design. Archies st ot gy besatiful; they'ne also sturdy a5 lofty as your aspirations:

W hien thene's 3 chsce berveen beaaty and relinbdlity, architects ofien They can sapport the losd offuage, vinlsed coilings snsch berter than siraight

The sisdiest :Iqs.tsu i kerigowny aa & catenary anch. Yoo can construct
onewithont any mathematical calonlations ar complicated
blueprmts. All you need is 2 chain or 2 rope. The chain will sag
ander its own weight and fom a catenary cacve, Take i pholo
af it oo sketch i, Hip it apside dowm and you have a designsketch
it FiEr Fudane anche

1\
i sy Bl
A cafepary drch can withstand the weight of the maberial from *I.-rhﬁ 4 rII I‘I:?I i
witiich 3t 4 consirocted withoat collapaing, The citendey s the idial abebedl ' A 1 T
curw fer an arch of pmiform denginy and thickness that anly has iy r-u .'."-, | 1‘ : ;II:
o suppart its own weight: The reason they e so-stusdy is becase i T Y L 1 '] _:'
they redirect the vertical farce of graviky inbo compressson (orce i i il
along the arch's carve, You can modify the curve design to bear
a larger bowd by hanging sandbags Erom the vope i the places
where vou ne p‘ﬂnll.lr.g addsitenal serwcrural elemenits.

i
" |ii| i| i “.' P

CABLE-BRACED BRIDGES

Arches are also essential in the construction of large bridges:

They can replace the prlon — a vertical pale to which one or more
cuhles and altachied Les s priart thie hustzantal mmlmy af the brldge.
The roadwanyitselFmay-alao take the form of an arch

k.
S b

SRy




BUILDING ARCHES & BRIDGES

There are compressien forces woting on He fwure, but sbamse
withetands CimApression well. The arch does have one stroctural
weak point: The foree at the bases is directed hormongally.
It temds to push e suppoce pillacs spart, causing the anch
to colbpse inwards,

Therebore, an doch bridge needs very resilient pillars that
will hold the bridge’s weight and resist horizontal collapre.
Thut booew b wonr bk a pilkar smack dab im the mididie

of 1 large body af 2 flowing river? You'll need to temporarily
PRl the water out arcund the area where :,lnll'm :h-mlding.

Start by deving long, narrow posts called pilles { 1) into

the grownd using a arge hammer called a plledriver.

Use thin, sheet-like piles fitbed together to make o watertipht
chamber, and then pumgp the water out (2] You can achiewe

this using a water wheel driving & pump [ page 234

Once the water is pumped out, workers can enter the box
bos bl the foundation, Once the foumsdation iz set;

the pillars can be bailt on fop. The pillars shoudd be shaped
into & pont towards thie direction of the Bow of the water,
Tike the biw afa baat. Thig wa:.',lhré}"“ reduice water
resistance and break Thm-li.lgh hlocks of ice durin-_g the cold
minths This underwater construction technalogy can-also
be used to build dam bocks and support structures

bor uncerwater pipelines:

ARCH BRIDGES

To-build an arch, you need 2 special support frame, known
as shoring, In this case, it takes the form of & semi-circle
forming & relief of tee bridge. The stores you use should
ke w:ﬂguush.apcﬂ by ik I:iE]'rll':.r inko a curve. As Loo

as all of the pleces are in place on both sides, insert
the lagt "kevitone” piece in the center {4). 1t locks
the archinto place; balancing the lateral expansion
af Hhe curved slab and makdng the entire

struciare EI.TEI'IS_EL

AFrer the h:,rsl'nne oz been bxd, the .-.Imnu.a_wn
b removed, as the arch is held in place by its awn
weight. Mow you can reinforce the sides with

r several layess of stones and add a cobblestone

o aaphalt rosl over the top.



BUILDING

nce you passess the |;|:.-|1_11.;||.;|m- o ke Mamenable matesial Evern tort will work: Manket your roof and colbect hnl.:qur:l!s in the summer
0 fireproat and transform a brittle material into something as strong by simply leaning out of the window. What's most important is that you
as steed, vou'll be lie to make a reflable roof out of anything: caonrectiy calculate the bead amd the angle of the slope,

reid, birch bark, slabe, wood,

TILES THATCHING

Cliry used for tilies showldn't b too greasy or gritty. Theresa Fn-nd test bo ke A thabtched elay roaf ivchisap and easy to make. Buat it abse very heavy, o % better
siare your maferial s sufecienity elasne: & ump of clay thrown on the foear e-pwerch ey a e, Yioia cam aleo adid addiizoral suppors and coves baik sades
shonld flatten put like dough, without cracking. Spread the clay in rows af tha nonf at thie aame tinee bocayves] syerbasding the rafiers.

nan-the grouad and let it sit e ag lesst & year, The clay should get wet when

i raire iy the Pl freese mowinter and thaw in the spring, The mone times this
Iappons, thie better the makerial will be. Bobare sculpting, the clay st be
soaked for -3 days then thoroughly rinsed {make 2 pugmill from

2 wonden barref ar a box containing inon kndves stiached (o an axle),

o .l;'.'nluk.'r'_u.'.r.' B wil i |'!|'| ERCERT 1'_1'__.1 singd ginr ehip drisned -\.lep\.:' Flat diles gre Inr faairg af thie firet w=h lﬂ'!-'!ﬂt"fﬂ“rd-ﬁ' arcmrd 130 S0 mrum thick . Moar werter aves
0 produce, bat curved files provide betder protection frees water ami are aide te witkstand

SIRHEET gustso wanil

the clay between sich laer | 2 pacts water 1o o part clay ) Let o8 (e 6 beonsrs thei
stir, Ponir the rsulting cliy imortar into the second pie (i s 10 om-thick K],

Tt threshed stranw ieito small Tumdles. Lay the first boper of sheaves across

the hottarn of the hole then lay the second an top Being the opposite direction.

Pous another laver of mortar and stamp it mewith pour feet so that the steo

s canimpetely saturabid, Repest uniil the pi s flled b the top itk sheavs:
Theee Lt layer shorald bee erocrtar, Place b res.on top, weigh: thiem dosen swith stomes
mdln:n'cinﬂmkhr:l'u‘cﬂda}r. lehm::hmﬂalnng&cedgﬁdlhrpﬂh:dm
off excess clay solutsan. Culdly encagh, thanks to the day, vour roatwill 2kio be
fiore: resistant.

T roikes sy poar ffry e ald pfenns! rl:al.r.:..ng.'nm”r_'.m— i il comifines witk Dgl‘m_[ﬂl’.li thien Jine the hﬂhmaﬂ.ﬂ.ﬂﬂmkﬂﬂimﬂ*ﬂplﬂlkﬂ Fﬂ]lhthm ?
!

Pabe a hole o each tile sowon can fasten it to the rmfshrﬂthmg with a mail
iy the shingles tor 10 days and bake them in an oven at a high femperature,
Ta improve water repellency; coat the tieswith a glazing sahstion before firmg:
dry am cily rod clay (o pataral day with o hagh ros conbent } and grind uite

& powder then dilube with waber antil & reaches s thick, milky consiaiency
Afker firing, the tiles will furn red.

"Il.l'ﬂ:ﬂ'ﬂ-.‘fr fiitd tn an mrrfum'rrl:;pdl‘l‘rrn nlurdiey: ol ik bt pa that e 1'r||rprp.'|'|.|.r|
reaembdin ivstes, Thit decimiqus prewesds deaka i the real The slope o e renf shankd be
i Leasd 357 Cpdeerverse, B warer wal deain ll.h.l'l'.\'h-::l Buak mo wvore P S

Eay the sheaves from the overhang (1) to the ridge (2 ). Place the sheaf

on the batten [ 3}, anticend straighten. Overlap the second sheaf on top

i the Grat, then the thind an top of the second and so on untif you reach

their gmid ol thie ron Attach: the strase bo the batten usimg sron rsls Srmooth

with & rake every 34 rows and pour clay selution over the top, Mab fwe poles
to either side of the ridge (2} and use them to'hook the sheéaves on the Bt row,
which shauld form a gutter.

[ 154 ]



BUILDING = ROOFING & TILES

FREAME

Thee foumdation of the roal i it frame MNail together
logs and planks o create the desined shape. hiake
the sheathing — the part where you Loy the shingles.
Thee drarne must withstand the woight of leah

the roofitsedland the movwe [fyou decide o ol

this space by making a flab rood, then & will have
ber gt uig be simamer lashecues, sivinming poods
anickall thi other atributes of 2 happy ke

; Pouition the raffors so that the weight of the roof
s 4 i evenly distribotzd between the walls of the houss
o and the additional support beams. Make sire

£ the boser ends of the mffers ceston awell-anchored
bearm to distribute the koad froim the rood.

’ Ihﬂll'._ﬁ:uw bo i 2 h'p'n'u:p-g Finad vl @ ifreim
Caargeeples will protect the roaf from beng

destroped by the noms

Terverty LY P e

Al ol el ; The bunes o the roof are the raffers (1 ). On bop of this iz the wnderlay sgnd theathing (1)
" oo ki thy .eqw-r"l;' i s hipd — .||:1r mumrrr. Sl i s, P thee oo, the ool
formed by e uriderday are filled with beadation {3 ) such e sheep wool. The Jewer emds
af the rafter legs (4} restom the wallplate (50 This beam serves fo tie e ros’ i the naalls,
'_I'.|;|.|'_||;:r|.||lp.1||1'q|.|.u beam rima ulmg thr entsre |.|'J|_‘|_,:I|'| |!I|'Jr|r nn'!l"['fl__l anid pedearrileasdes tip Laviad
of thae o o the raaf segpparts The ridpe { 70 closes the poing between the sloper




LY

I-"'"'-._ g

govod s is more than just foar walls, sturdy doarsand a reliable
reof. The commende is, among other things, 2 place of contemplation,

wiheere e sit amd salve the word's most pressing problems:
8o 2 warm and fitiing waghrood 15 o neessity 1B any civilized home:

BUILDING

This means having a woell-thought-out sewage system. [Fyeu don't
Lipaite lerally | got youe slet togethes, i may leak ingo the sall and
cantaminate nearby water saurces, You don's want your lack af foresight

by canse the next dpidm:n'ii:[

| 156

HAND WASHING BASIN

A eylindrical vessel with an opening ar the botiom,
b whach a ﬂ:‘:.'l.llﬂp;u wabws (1] Eanderted, whach
closes the draln, Press the back of your hanl
against the ffap from anderngath and the flap rises;
allowing water ta flow out,

CISTEREN

Works using a hydranlic saccamulatoe The tank
= equipped with an awo-G systen consistng
of a pocloir arm with 3 bob (2] st owe wnid and
awalve (30 at the othes When the tank s flled
with water, the bob rizes and the mcker moves
anid cloges the vilve af the supply pipe.

The drainage epstemn comsdsts of & handle (4]
connected boa plug (5], When the bandle s lited,
the phig is pressed fiemily agains the drin hole
and keeps the waterm the tank. When the kandle
% fevwered, the plisg bs lifted up and water risshes
it thie botlet

TOILET

The boalet s made of 2 bowl [ﬁﬁmﬂatﬂpﬂ_?!.
an 5-ghaped bend in the outlet pipe The water
Layer Inside pcts ab g seal, proventing air (that iz,
unpheazant odors) from entenmg the room from

the sewer

Sewer pipes can be made of wood, Sequoia will secve for 3 very foag tme.
Create o Hexible stracture with short pleces of woed that are secured together
with rings and hardwood dowels. Coat the jaints with hot animal fat or resan.



BUILDING WATER SUPPLY & SEWAGE

Providing your home with heat and water might take some creative thinking —  Pipes carrytng the hot water mun undertizath the thoos, warming it up and

combine everything into one system! A tank on the roof accumulates rainwater  heating the house in the process. Don't be in too much of 4 rash twent your

that can then be heated using 1 woodfire stove balow the house chimavey fumes — excess heat energy from the stove and freplace can also
be channelled theowgh the pipes as another source of hot wates!

L. Wieer cefioction
= Tl : ; oo e T ' ] 1% '.I'uni__|i|||r|3nu'w
: : ; 3. Hot water tank
4. lac=s
5. Boiler
B, Pipe access for repain
T Fhine heating syciem

Yol nesd o nstall
a waste storage facility
somiew bere fir from
your home anad any
water sources. When
it's Full, the Eop Taye

ol weaste mimst nol reack
thie level of the owtles
pipe, w0 2 b avied
backup, Collected
waste can be used

a5 a way to produce
aalvpeter (page 124)
or biofael | page 90).




e e o NG
'ED RCED  CONCRETE B

B T

BUILDING

P W in—

rehibechiLne as 3 soiemee ST at the very momcit when a buil der's
ghy-highambitions meet the physical imitations of the materials

avaitable: Cancrete and stee] can significantly expand the horizon

iof possibalitees, Only when pou contbdne the bae can pau start badding
strociares 45 oty a8 pour sspleations.
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Coseete hodids np el under contpredon St crocky mn!;!_-,-
unler temiioey, Sdeal redi ket fromenda demile strengh
bt hend ey, Compine thy e inkn rrinferced canorohe
torpmeatiep supermaterial thar fokss spwell snder o,




BUILDING REINFORCED CONCRETE

CONCRETE

Mix cement, sand, gravel and water, IFyouuse Partdand cement { page 158)
us a base, the concrete becomes even more resistant to cold and moisture,
Portland cement & made by miking clinkes and gypaum {which should
COMPOEe: around 2-3% of the final pq'{adl.l.cr_] Climker is Frnducnd h:,r xintuﬁns
{ Fusing the elements together without completely lquifying) a mixture

of 75% limestone and Z3% clay at LMKk 14500C.

REBAR

Cross givders and other construction eléments exposed to lexural sress

ang {mnnﬂ}' acted an h:r the uppna.'ing forces of :nmlme'ssiuu and lEnzion.
Thius, you'll need a frame made from metal rods. Assemble 2 grid of steel rods
in the desired shape then pour concrete over the top. You'll end up with

a reinforced concrete beam that resists both compression and tension.

FORMWORK _
To create huge e dabu vou e a s k — 4 temparary Yo cum ek separaie siebs of rebar and concrete in mdvarce. ARl you nead

; fe b ind the construction site i esremiie them like building blocks inio yowr fimal
A RR L i T ik e RO struciiare, The resnalting conorefe boox mmst dhere be fmswlared and coriected & il
concrete: The renforced concrete will be moee diarabile [fyous tamp

[ pvrge L6 ), Jrest glan’t forget o foy o fommdation Grer, This v a daai-beariing
the concrete down firmly. The rebar can be pre-stretched so that when support structure that reendy distrirutes the seight of the building. In ot cases,
the concrete hardons, the rebar compresses the material, making it even the foundational layer capable of withstanding such ks is buried deep beneath
eturdier. Wast until the mixtuee is fully solidified before removing the formwork. gy grownd. So while a redatively shallow frundition may suffice for Tow-rise hadldings,

This is honw & building is constructed — floor by floor, from bottom o top, you l need a deep pile forndation for high-rise bailding.
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MECHANICS

rines convect e ey frin buming fiel into the toand'fro What if yon nesd a piece 4o he at z certain :nﬁlu or yourreed fo change
E move el ul'pia-lm'-i that is then comierted into rotation of a sl the .':pml of rmatztion withowt charr_qing_lht CUnAInE :-pun:ﬂ of the mobor?
Ady electric myador pa'nn:lun:s ratation dim:rJ:.: Bk haewr can il tramzlop For this, you'll need pEars — metal dises with mll.'rr!llus-]mq._l;!ul.'ﬂL

this metien dewn the line while increasing the torgue, usiig {E 1 power, say,

2 Farge machine?

i ‘_“I]‘I D

L. Spurgean fr, Holl zrymbly

X ﬁn‘:f;‘-_‘an T Craillging blade

3. Worm driw B, Guillsting ndease Lewr
4. Rarckand pinies o Ralling il jireis dite
Su  Bolkery




MECHANICS

GEAR & ROLLING MILL

I o e train, the driviieg gear engages the teeth of the driven gear and transfers
torque. Spur gears { 1) can change the retation speed of the shaf. To do this,
the grars must have 3 difforent radius, 16 the driven gear Tas Fewer teétl than
the dl‘:l'!‘il.'lﬁ__ﬂ_eil:. e rotation: 5|J|:E|] will INCrEase, whdle i it has miore, the a.'p:[:d
will decrease, creating a corresponding increase in the torque, Bevel peass (2)
transier rotational emergy at anangle. Worm drives {3) are wsed o significantly
increase the rargue, while rack and pinion gears {4} are needed to conver
rotational energy into forward momentum,

Crwrird vaan Bk mmany differrmd formis, s ey e o wp with your o dvpe of pear
o aafue m’hruwrpmh.l.:mspru e il Mestiadd,

{ 163}

ROLLING MILL

Thanks ta the Fect that gears can mcrease tongue as they transfer motion,
they can be used to create 2 useful tool called 2 rr.-llimg mill, Runming ston|

{either bot or cold) between rollers can make & thinner metal sheet or shape
abar, such as for a train track. Thiz operation replaces hammer-and-anyil
forging for the eficient mass prodoction of steel. A rack-and-pimion will help
you cut the rolled steel shect by making it easser vo1ift the gaillotine blade,
Grnaty weill take case of the reat alter Fli LeR e the release lever (R

GEAR PUMP
Caetars can e used bo create s reliable and relabively simple Bieid pemp
Thas a.'nszm'l:!lf can pump |1.i;E_|:||j' viseous suhstances such as oil or even molten

glass [page- 114,

The pump consists u!'hun!;e:ln maounted in a sealsed casing. I iz impuortant
that their teeth nyesh tighthywith sach otherand that the gaps betwoen

the walks-of the housing and the pears are minimal. As the geass rotate,

they create a void on the infake side of the pump, which s Alled with fhed,
Thwe grears carry the fludd to the discharge side, where the gesrs ance again mesh
together, displicing the Auid and forcing it oul the pipe.

It takes & lot aff effort te cwt Herough denze merderial wath & gullating Enife, Tl work
can b faciifotod with the help oo pean, a rack and a refease fever. The lever will trossgfer
the faree b the Iramanrsion, wiidh comvers tie rofadional movemend inin frunafatianal
muvement, iie blade will drop and dhe Enife adpe will produce o siraight cuf!

.b—t



CY

MECHANICS
o ey
nme inventions happen natamlly, as if spontaneowsly willing By connecting bwo wheels to'a solid frame and throwing on 2 chain
S themseles inte existence, such as the wheel, Otliers requine and 4 coaiple of pedals, you've 1ef with a fun and eficeent vehicle surtable
a chain of happy sccidents toocome into being: But for the niost part, for both traneporting heavy cargo and carrping friends in tow, Uding
&imh_-,—:,- i 4 'I-u}ng, |,|.||hr'|| road |heminated onky h}lhnl:f"ll.:l.':ht-.: of |ru:ig]1|:. the basic 11I1I!I|:I|1|H behind ks dn:-.:ign, FOIL CATY alen comie uap with a u'buiqtr

of ather belpful devices and even start generating electrnicity

Frame — Just likewith a human skelston, This iran homse s perfect for tourmaments and aces,  IF the rider is prone to wearing lang, Bowy skirts,
everything rests oo the frame. 1t.can be masde Bt keep in minad thar &1 the bumps in the s you might want to consider making the frame
from wood or metal. & fmme in the shape of twe will be transmitted directhy through the rider's arms. corved so that its casier for the stylish cyclist to it
comiected trargles will be very rigid; making and will be absorbed by the body, s don't forgs dovwn.

thie bike easy to congrl, b eguigy Hue bike with dhock absorbers.

Brakes — One part yoo delimitely ,
don't want to miss. Attach aclamp

with brzkpo Pa.d::h: the wheel rimy

o the pads are hugging the wheel.

Rain a cable from the brakes

b a andie an te landlebars,

Whenyou squeeze the brake

Jever, the cable pulls ap and the pads
clamp together om tse whesl rim.

"The resalting frction canses thwhee
to stop spinning, and the bike shows
lﬂlﬂﬂP.

Chadn drive — The heart of any bike:
The pedals act & lirvers that rotake

a shiaft with a Eurge gear. This gear
is onnected by a chain drive in
a smaller gear on the rezr wheel axie

This swheel provides the driving force,
settieng the bike in motion. The front
wheel is for stebrriig,




MECHANICS BICYCLES

BELL SHOCK ABSORBERS
A el will warn peopleof your impending approach, When you pull down Thewheels hold the entire weight of your body and the hike. A fewminutes
o the trigger, it grabs the teeth of a gear with its sermated edge. This sets into on the road and you'll start feeling the bamps throughout vour whole body.
mmotion o pals of spdaning metal diecs attached to the base Thess then hi Springs under the seat tarn a bone rabtler bito a comfortable bike Add a paire
the metal ca.iing m‘v&ring the mechanism, Ecrl:ntinp; o bond sounad. of inflatable tites onto VO wheels and ]m-al' I have an-all-terrain vehicle. Find
Don't forget the spring to retum the lever o its place so the bell atight robber hose and fill it with air. Ceeate a threaded nipple in the hose
will be ready for the next unwary pedestrian, i0 that you cascrew on 2 pump and refill tes with ais when necessany,

A~

1. Hug for juir of mectal dises 4. Pairofmetal diges Sl :-pr.lk.-u:- cannect the wheel fam o the rotating b im the conter
2. Serrared edge of the lever 3. Thigger of the wheel. They reeed t-n]'s-r:cvun|'|.'d.i:-.‘.ri|:|ubul.l zround the circumiurencs
o kippnen of the wheel and Fastened tighihy

Riing a hike is like
going through life:
Tomainfauy yotr

balance, yon have

to keep moving,
Mopeaver, the Hg]wr
the speed, the exsierit
will ke to contral.




MECHANICS

t'e diffilt bo Fave an objectivg view o the passage of fime, Depending

o ones curment e ciroumstanies, Hme sither drsgs onor nashes pasi.

K-ncpurl.g track ofthe 1ld:|ng of geconds and the chlmmg of Ficriiss will ]p;-!p
establish communication between people and teach thens to negodiae, phin
tlse: fitusre together and rememiber the past

The mals elements of & clock ace the wheel train,
the escapement, the balance whiel and the cledk
face and hands, For any mechanism (o work
propary, it beeds an energy sowrce. In this cocl,
weights connected 1o 4 chain supply this efengy
As thieweights zre pulled down by gravity,

they rokate the gears of the wheel system

Thee pendidum, which csciBlates at 2 regular

bermipst acts as A stroke segudator.




MECHANICS

TIMEPIECES

MECHANICAL CLOCKS

A simple dock design uses the swing of a pendulum (1) to provide consistent
tiring. Om each swing, the perdulum triggers the toothed pallet fork {17

to release the escape wheel (30 to turn by one tooth. Gravity gradaally bowers
the weight (4} and rotates the asle (5 theough the gears (6). This mechanism
reguiates the rotation of the gear chain {75

e ,

LAl

ReEsEezs

~==]

“The gears-are armanged to precisely count the swings of the pendulum and tom
the clock hamds {8 ) so that the hour hand completes one complete rotition
in 12 hoors anad the minote hand sixty times faster,

The elink of thie peallel lousking fee erapr witrel ix e sourcs
af Hre fomitar ficktg soosed

SPRING

To make the mechanism maore compact, use & spring &5 an energy source
instead of a pnﬂdu[urn and wr:i.ght sysiem, Ulse a thin codled strip ofannealed
brass of hardened steel (page 138]) When yoo wind a watch, you're
tightening this spring, The energy released as it gradually unwinds sets

the watch mechamizsm 1n motian.

WATER CLOCK

Take a glass fMask and make marks along the side in the unit of measurement

of your choosing. Water will drip from tie upper vessel into the lawer ane,
gradually increasing the water level and indicating how nauch time has passed,
which can then be read om the scale, Troe, some of the water will sviparste,
which will skew the readings slightly, an effect that is especially noticeable on hot
sunny daye This just means you have to calibesbe the drip rabe from ime to e

L




o liff 2 rewvy Boad to gread Im_glns. vau' [l need a crane, but in ordes
tor bmidd that crane, you'll need another crane, But fear nat,

this paradax has a solition ! The crane can build its=lf

4)

)G

First, place several sections
of s crame-{ 1100 top of each
other and Esten them together
Then, likea ring on a I'i.npzr. lide

a special dliding, or “dimbing,”
frame (2} onto the base @rocture,
Umlike the other gectinms, the frame
has emly two sides, which means

orig parl remains opén: This frame

i hyrdranlically pevaered (page 238,
allowing It to shde up and downs over
the section being buile.

Aturnfable, known as & slewing unii (3},

i mounted toothe |:|ir|:||:|i|:|g; frame |i||:|I'|E with

ehe liftimg jils |4 and opeator'scab (5,

Biow thic crane can continge o build ielf

The hydranlic drive is turned on, and the climbing
Frame cises over the section of the tower being
budlt, The climbing Famse rises op and stands

over the toneer section, The jib picks up anather
section from the ground, lifts it {A) and sets it

o thio ellmbing platlorm (B),

The section slides inside the climltvng frame (C)

MECHAMNICS

Ly el
N i - r'

ALY
. A B R |

)
r A,

and is fastened bo the section below it and now
ihe crane tower isane section higher. The climbing
frame then rises anto tis mew section (D and
prepares to build the next. The process i repeated
umitil the crang reaches th desired hiighs,

The n;ﬁr e i nazdiem

af camheraiight

aid baitas wil enmre
Hhat tfie crane sty dolde
Ll comcreie Bovks
u.n].ln;n.lu'ﬁlj
custeraapigh (61

Wieom warking witly
ke fosands, move the
coamtermegisd bo tre erd
of b cowmder jib, zmf

foar erial] [y puurrrtmr
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MECHANICS

CRANES

PULLEYS
A system of pulleys helps to Lift loads uting a force at least half that
ofthe load's weight. A pulley is a simple mechanical device, 2 wheel with

a groave araund its circumicrence, The groove is designed to hold a rope,

belt or chain. A single fixed pulley attached at the top of the jib reverses
the direction of force, allowing vou to pull down on the rope, whick
is:much easicr than lifting {7)

Using a mvovable pulley that rises with the load {8 rediwces the amaount

of force needed, thereby increasing the mechanical advantage, since part

of the weaght of the bead is carried by thee fixed end of the rope. In fact, lovers
work usdng the same principle: Attaching the end of the rope to a second
FIJ“E:F (9] triples the mechanlcal .:rJ.'Lula.ﬁ,l: dide to the redistribution

of the load on the fized ropes; and the combination of twa movable

and two fized pulleys { 10) quadruples it

JIB (LIFTING ARM)

Thie pimgplest mechantcal device [ righd beam with the ability to rotate
arciendd & single podat, According to the Taw of conservation of energy,

thie wack — that iz, the pmﬁu.d af force and distance — p-eanrnncd

on different arms of the kever i3 the sarve, This means that where the distance
teavebsd &5 presten, the force iz less, and viee versa.



Ter granted, What's more basic than fabric? Buf withoust the seemingly

rivial techmodogy nbrded 1o produce i it would be mmpossble fo sear
in the air; sail the seas ar ssock even the humbbest abodie: To create Bbec, you
firzt meed to figure oat how fo weave threads together

S ometimes the most ordinary r!1i.11p: bke 5|.:11||1|:-= uln:lth.ln.s cae e taken

MECHANICS

Aned sinee you'll be asimg Exbric in a myriad of everyday {tems, you'll want
b kv e e 1 quickly ansd efficiently. A lovm and 2 sewing machine
willl aflow youto mass produce falsric aod guickly provide yvour society with
affaridable fabric bo sew chothes, weave sails o lunch airships into the sk

LOOM

Fabsric consists of densely interwerven threads, The vertical threads, alse
knvoven as the warp £ 2), are fed by the spool (1 ) and stretched acrmiss two
frames. The threads are staggered, alternating hack-and fonth between two
frames {3, 4 . Sovall holes known as eves {3) separate each thresd From s
neighbars. When you press on the pedal (67, 4 system of belts and pulleys (7)
meorvee hese bwo frames on overtical sxis; maling 4 gap [8) between the even
and add warp threads

The threads don's necrssarily need to be all one calor, By changing the colors
of the weft thread while you'ne weaving, you can create fabrics with variou
parterna. A the nghe moment; heolosd rods will pick up the next thread coloe,

Patterns that tell the gods cacthywhen to switch thread colors can b
programmed inta the koam using punch cards. Draw the pattern using a series
af hales, The holes signify a place whese the thread has risen, I theres no hile,
that means the thresd @ays in place. The conibination of holes oo the cards
will il you to-da & certaln sequence of ups and downs with e diferent
enlered warp threeds 1o produce a pattorn on the fabric. The card is read

by wine profes connected to the rods controlling tse thread movemart.

Aculwattle {9) bearing the “weft” thread (ranning perpendicilar to the warp)

ix then prassed thoough this gap. The frames altermate positions each Hme

bhe shustle is parsed durowgh, efectively creating o weave. To make iure

the threads are-tighthy woeen, use another frame called the reed (10 fo batten
down the wet chread. The reulting fabric is wound around the takeup (11,




MECHANICS

LOOM & SEWING MACHINE

SEWING MACHINE

When sewing by hand, only ope thread s used. The needls weaves in and
arit of the-fabric from top to bottom, fizing the two piecss of fabric togsther
Acsewing machine works with two threads simualfaneoushy — one from the
tep-and one from the bottom. With this technigue, seams that are several
meters long can be sewnin just minutes. The upperthread from the spool {1z}
ispulled taut { 13) and passed throwugh the eye of the needle [14), Under
fhee meedie plate { 15) Bes a second tiread wound ot the babbin | 16},
When the napdla pitroes thefabric, the thread ix ;p-us-:hm] |JI.N.'¢1.I.E|‘.|. znd

at that precise moment, the shuttle mechanksm (17 grabs it and pulls & oat
of the needbe, thereby making & lopp.

®y

A, Thenenlle prerces the fabris g the babrin redare
B The upper theeaid i pecifed tharcigh ghe faleeis

te fhae bafterw side, witere tie fower Hread freme

th babrin catfifio i,

Theee thireac] from the bobbin (16} catches on this lsop, and the risiog needle
palls the upper theead, which tightens the lower thread, and an even stitch

is made. It is important that the movements of the needle and babbin

are synchronized. The tmdng mechaniim | 18) s responsilile for this, turming
the lower dkrive shaft I:]'El.:l and d:i'.':'rl.;ﬁ the shuttle { 17} ak L"I:H:II:f' the wmme '|FII.'EI.:|
as the upper shaft {20}, The top-ome starts when you turm the fywheel £21)

by hand and the belt {22 ] rotates the crankshaft (235, which lowers. and ruises
the neadle [ 14). When the nesdle s lifted, the feed d.ul.'; af the presser feot (24
dr.ags ihe Gabric Fw’w.:lrdl »;han'gmg the needls eniry pr.-inr. Then the needbs once
again drops and plerces through the fresh section of fabric o fonm anothe
stitch. This is havw you sew 3 straight line.

. ke bbb furns, rhu'a':rm dath the upper
i fowrer Hirensis
L% The fowjrof the e Berend sl aff and pulls
the Battan et with i
E. Thie needle rises, Teaving o meadly fighremed siigch




MECHANICS

rrctien 15 omeof the imain obstacles e all moving mechanisms. Greasing the moving parts 5 a good quick-fix solution, bat the constans friction
Wihen one poece grinds sganast apother, Botion reqsts the motion, will soan wipe it away. This i whene a bearag comves in handy — it minimines
which heats both objects and could lead to deformation. Par example, friction, helping the mechanism work langer and maore eifectively,

i you install @ wheed dizecily on the axle of 3 wagan, it won't get very far,

and puishimg 8 will b a difficil 1ask,

SLIDE BEARINGS BALL AND ROLLER BEARING

Yoo ealy need two main components: the inner and outer rings {or cplinders). A you already kniow, it’s easier to mll 3 beary object than w slide it,

Between them is a layer of Inbricant that redices friction. Sach bearings a5 rodling friction is much weaker than diding friction. The ball beacing works
are very simple bt require frégieent lubrdcation end cin easily ovecheat. o this princlple by seplacing one type of friction with another and reducing

the contact area between the two surfaces. This kind of bedring is assembled
froem two metad rings { band 21, sepasated by a laver of rolling balls {3,

Make them from ceramics (page 136) ar hard alloys sich as steel (page 240).
Place separatars {4} on sither side to bold the bills in place and prevent
them from rubbing against one another.

Lubricate the moving parts with grease, which
will allow the hltli.l'lh_g elements bo spin much maore
freely. Lve a substance that is non-water-soluble
and slghely abkaline — for example, andmal fat,
v tar (page 154) or petraleam-based oils
(page L26). Just make sure thers are na impurities,
since even a stray grain of gand o 2 chip of metal
ciis cause dumage. Then cover each aide with
metal washers {5}, which will fsten the strochure
togetherand provent dist and moistiare from
getting inside.




MECHANICS FLY WHEEL

FLYWHEEL AND GYROSCOPE

When a flywheel is spinning, the conservation of angular momenum prevents
it-from moving perpendicelar to its axis of rotation, and in order to change

ks nnt;]u af inclination, ¥OIu have to ap‘pﬂg,r an external foroe. This is known

as the gyroscopic effect, and it's what helps you maintain balance when riding
aane- of two-wheeled vehicle,

In a gyrascape, the axis {1) Is fieed within the gimbals {2, which allow
the flywheel (1) to rotate freely in spzce. When the Bywheel is spinning,
it will maintain the same axis of mtation and effectively resist any force
irying ko change it Bo matter wikch way you tilt the support (4 ) to which
the Eyroscape 5 aached, the I:Ig."rrh-uﬂ will roate be maintain its n:ig‘lml
position in space. 5o kba ship with a gyroscope on board dewiates from

a given course, this device will show by how many degrees. The gyroscope
s impervious to magnetic interference or vibeation and can workon land,

uncerwater and even in space

MONOWHEEL

Wheeled velsicles often have four, three or twe wheels. Bug you can simplify
even miore and make a vehicle with only one (theres really no pointin reducing
thie number of wheels ainy further). The motor, aswell as the driver’s seat,

are located inside a I.JEE\E wheel that acts 25 bath a source of forward mementom
and a gyroscopic stahilizer,

EEEy
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magene an ereigy sonsce Sl prodioces nuooe enengy than it consumes — Conmest the generator aatput te the engine mgat, and the engine outpat

a perpetual motion machine, Free-energy fir all, Ane you picturing ie? to the generator input. Unfortunately, with this design, losses due tofriction

Mow it’s time bo make it a reality The soaner vou do, the soomer you sobe and heat dissipation make it impossible to obtain an energy source that
the world s emergy criss! Generators convert mechanical prengy i elocirical will give out mare than ks put in. The nathbess law of conservation of erecgy
energy: Electric mintors comvert glectrical energy into mechanical, ilictates that the ereation of a perpetual mation machine is impossible.

Bt thile b8 wrdig,

E.-"-u: spibagbuij i peae phbig e hu'l !

: 174 —_— ————




MECHANICS

Thie fact is that the law of o

{8 nik |:'r||:|rr'|:.: Fundamental. This i::J.-:'r.'l-ﬂ:-ii.'l.]ll-tll-;"-l'

prvabiom of enen

af gnothes fundamental principle — the isotropy
of time. The Law of conservation of energy has been
wall verified b nirmeros experiments; s no
vinktions or deviations Fom it bave been identified.
Yet, But i||:|'|n1|r_:¢|'| the fimal state of any Closed system
alviaye ohserves the cousseryvation of eneegy, there
are cases in which the law appesrs to be wolated,

albeit tor a vary shiort tme.

For |.':-::|m'|1-J|.'. T F-h:.':-:'.:ul. Vaounm a |:|.'II1I.|![‘:|-E|:.'
ermpty space — particles of matter and antimatter
are condantly spontaneously poppEng ik
exastence | and d.a'..:|_'|p|.':|r| g almost emmediately ),
Pt [f &t that boef moment whin they do-exis)

o 15 :pl:lthur.n. :ﬁlu'ﬂ L able bo extract
the EOETEY: This would be enogh fo compensabe
i losees due o friction and Freating of the wines,
Amnd for wedul work:.

PERPETUAL MOTION

Amngl for

'u!.'lulr. edn |.:I|:'| WL h Wi |.||'il'¢ll I'IIJI1I-JEI RV T Ym0,

though naot infinitely but indefini
1'.1-.*-.'-:|.11'|F-r-|'.r:|'1r Parts wear o T extract this
energy, we nesd aimiple électronie parts, namely
electronic vacuam tubes of an arkginal de 5

They re not dithcgls to-make: The.g

COreTIE (TR TR . &=
‘: i
ol
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s s percoive the mayvs of Hgbt coming fraim ohjects
O and transmit detaibed messages to the bralm, which
inberprets these images and forms our external picture
of the world, We can conteod the direction of the rays with
the hielp of lenses — trapspanent alyjocts thit bave curved
refrctve surkices. Dupmdinﬂ_ o bheir slupc. the s|||1|¢1.'r

will appear claser.or further away,

A cetives g SA T o thosker e e il than sround the r..:la'rs,
The iy pasting throgh i ane refractiod foasods the opfical s
of b lpniy fhaf s, they comverge it & penr. A comanee e (B)
iz finner in the mmididle The s passing theoush & g aur
Froeent dhie ophiiadave; ul &, teey derpe.

GRINDING

By grinding down a piece m’glals, you can produce lenaes of variows shapes;

comverging | 1, 2,3 ) or diverging (4, 5, 6} Or you can cast.a glass ball {1},
saiw it nen discs ansl sand them down to form a conyex or concve sarface
I the grinding machine, the drive transmits rotation to the wheel on which
thi glass disc {11) is fized,

T poadiah the g, e obinsbess — pavndered perrione
o very hand sustermals mices with water, Start with
the :uml:plrliﬂﬁ m:ﬂ'ﬂ.ﬂ_ﬁrﬂ'.ﬁ_fﬂ|3'ﬂ._ﬁ"m qHaie
b alidamm axigde or piew dismons,

Polisling is carried out with 3 palishing pad coated with bitumen
and restin and & small dmeunt of very fine abrasive. Change out
the pad frequently during the podishing process to get rid of any
amall glass chips,

OPTICS

A ratating and oscillating metal axle with 4 glass cylides, a grinder (1),

is fuved above the lens holder, It looks similar in form te the glass piece being
ground. By pressing the grinder against the workplece and moving it around,
yaua cam proslace curved benses of Gifferent thicknesses. Yoo can also 056

a lathe {page 144)




OPTICS LENS & REFRACTION

Thie main problem with any convex lens is ifs Using a converging lens, you can create a relatively
I.II'EEIFI.:L'H-\. Tt th!reisa.'l-'-'?l:u"m save of paterials mrarrow beam o ose in A varisty n!';;p'plic.:ﬂnn;.
and ohiain a lighter end product. Carve g series from searchlights to lighthouses, This design can
of concentric triangular grooves ingo Hat glass, replace both spherical and cylindrical lenses,

each oave smaller than the nixt, creating a stepped eswell 2 other optical parts, such as prisms;
surface { 7). Each:step is & separate small ring lens
that Focissd the !ig'ht This ﬂr.'siEn. will work

i the me way a8 3 comventional convex Jens
but will be significantly lighter.

(v ™
Yo can sssemble a beacon using multiple stepped lenses {8, which are easier {215 -
to make and transport. This way, the dispersed light from a bright lanp-can be
tocused Into a marmow beam. When the bescon cotabes around its axis, sailors
an ﬂ'l.'il:l:l Bar et at sea can gee the bﬁghtl:e:.m nf'ligh!r hreﬁing ﬂu‘mtsh

thee darkness or fog,

Another :Feﬂcfmnmmthgﬂw |i.Ei1I! beami i.i':m.‘.r!!u-&ll!:m]:u’u!l.:.ru.
Sundight is warmm. IF you use g lens bo collecs a beam of sunlight in-a small area,
all the thermal energy carried by the beam will also be concentrated, This energy
can be wwed ina vamiety of ways: bo ot fire to an olgect becated a2 some distance,
canterize woumnds, gl two surfaces together by melting them and o on



e evesane the window ta the soud, the aubject af conntless pretins
” and philcsophical ponderings: For instance: Do you see with yoar eves
oo dfvrovagh tem  The answer is not as obyiows as it may sem The eyes
ganher informaption and transmit (o the braki, where an imagd is constructed,
Fiug they are mors than mere tooks, The small iregularites unlque to each
eyehall play 2 huge part inhow we perceive the world andand s, Every eve sees
thiwosil a litthe diffecenthy, Our eyes are mose oysterious than philosophers
thinking whither we see with or theomgh eor eyes.

OPTICS

Thie snswer s not as abvioos s it secms; The ¢pes-anly tninsmal information
to Ehie brain. where Ehe 3:&.1:".1: i the qutside world that we twnmq],l:.r [Ty

15 formed. Each 18 hirweever, pErCeIves a ;lns,h.ﬂ'p different picture, Theus,

in onber to see  three-dimensional picture, the brin las o connect the fwo
parts of the image — the raght and the lefi. [faitheseye is defective, it can
severely distort the fimal image, Leckily, these defects can easily be corrected
by externally recreating the refractive properties of the inmer sve

=3

«  The lighe beam ket the e

& Thecorner s fre ramspanni prodective kiver il donén
thae (rie, papd] and anrere chassden,

3. Theiris Fl.?'L]:l’.l dhi ot n:l_'|' |ill"|| ll:llllj'-l.'ﬂ-ﬁ' ﬁl‘l’-l'}'ﬁ
ik thy i a comtra. (page BGL Wis s dhe part
thrt derermines your gre color

A ke coppied of misde el sorilreicd and ol
fit dfvange the se af e upil e dafe fs the conder
of fite iris,

5 The arystalline lens i e feasie sarchantim
af the Iussan dpe. Trampaen e efactic the Lo
chtiiged ihispe sin the pi IIIuI.n;IM..ﬂ'F:. ||"ﬂl-l-?"‘l-ﬂlr
o b refenus o o bpecds ar warksis i

B The rodina coneiets of owe teper of lightremgifive

mhototeceptar eefls The canes make fine deluili

wisidy sud aire r-|'.|3|1um|'f||.r i';'rr cemiral meian snd refor

recognifion it rquire & Farge amoist of Lghi

o frmcfion raperdy. The rods wark fo hels pou see

e in sl Tighe Bl are unaeke dﬂnn‘nﬂh coaliry,

Ftﬂl]lh'.:g g g i Mack aned wkie

Ts Theselers & the ww.__m. Fresaniing EI.II'I.'I"-I-E]E"
ofthe fmiman gre. B provides an aftachmeit pemr
for dhe exfraccular misoes

E. mtdj:ll':ﬂ A Sraiminl llpml:a. Ba e bein

VISION PROBLEMS

Refractive erross cocut when the shape

of the eye’s lens does not fucos light properly
Eyeglasses compensate for this by shifting the focal
point s that the image is Frﬂ;ll!l:l‘td correcthy

T yoir retin,

If you have problems sesing objects at o distance
clearly; then youdre nearsighted. The Bght rays

are eimg focosed tao a point too far in tront of vour
reting (1), To compensate, you need 3 copcare
glass bens {TV) to divesge the rays so that they

arrive on the retina properdy. IFyau have troulde
seving ohjects up close, then you are farsighted:

Safety phaenes siill protect vour eves from dhragmed, dusd e weer, Thay can @le fanciion
s carrectve lmuer Af fisled wiith e preper proserpiion. In onder 1o see nmdcrieater; ihe o
wipats o B surrounded by a bufilde of vin fo sk wealed popples pitk a P osler sunfice.
Flace any verrecdive desavs on dhe e of thie popalec. T L rhe plusies frome fogiing up,
apply a sodj o pelistinese snkation to the insdle saerfuce

fhe lght rays Focus belined your retina (111},
Vo need conmvex lenses (1),

Things become more complicated when
the corne or lenses of the eve are not pertectly
spherical. In this case, p parts of the image
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OPTICS

¥ the time @ hnman child resches its eighteenth month of life, Tt for hiusnans, miarcers do more than just show s our own rellectian,
]3 it can alneady recognize its owmn reflection ina mireor. It is believed Wie akso make suve the reflection looks good, is nicely dressed and is ready
that 1his b the peried of time during which homans develop salf- 8o impress other infelligent epecies.

awareness. However, the ability t6 récognize one's s reflection is not
untique (o humans — monkeys, apes, elephants and killér whales alsa pass
the miroos fesi.

HOW TO MAKE A MIRROR

A mibrrar iz 2 sheet of glass { U} over polished
meal. The gliss mustbe pecfectly clean and dry,
s degrease it with alcalol befarehand (2). Take
tirh and roil it into & sheet. Obitkin mercury by
heatimg & red mineral known 25 cinpabar, Find

it niear sctive volcanoes and alkaline hot springs.
Bat proceed with caubion — mercury is extremaky
towic! Coveryowr skin amd use fill chemical
protection when wnrk,i.ng st i

After palishing the mercury mto the tin, being sure
oy rub until the two metals merge, place the glass
un top af the polished murface (3), Press genthy

o e sarface bo remave wrenkles, aisd ilvén wipe
the glass with 2 dry cloth to clean, Thetin nselds
to the plass and forms 4 permanent, mirros-like
sirfe.

PRINCIPLE OF REFLECTION
The mirror presents.us with reality and illusion at the same time,
This parades is inherent in their very existence. The Lmage: you e
i the mirror is imaginary becase it appears o be formed

nat by the intersection of neflected light rays but by their
continiation “through the Iooking glase” The rys of lighs
from abjects in the reom are reflected in the sucface
oof the mirror so they can sbow the viewer objects
that ane bahind them,




OPTICS

MIRROR

SILVER MIRROR
Another mirror-making method employs sibver Quickly pour this solution vato the back of a clean,
s e of thie tin-meercury alloy. This technbgue smiooth sheet of glass: The solution will harden
requires an elementary knowledge of chemastry, imimediately, forming a flawiess reflective surface.
bt 1t ot #s hazardows to health 2s working with  The sugar reacts with the slver nitrate, reducing
mercury. Dissolve metallic silver in nitric acid it tor silver that iz deposited in a thin layer directly
tas form a silver abtrate solution. Mix the resilting  an the surface of the glass. This layes i very easy
substance with ammonia and add a listle sugar. to seratch, so protect it woder i layer of varnish and
paint. Doa't meglect thiswery inspiriant step!




*MICROSCOPE -

& soon a2 your civilization produces ite finst batch of scientists,
thiy’Il start speculating abwut the mysted ous forces that govern
thirwerld around them, Sometiomes, they come up with ridiculous

and unbeligwmble theories. But rieality is aften more astounding than even
the maost harebrzined hypothesis

QOPTICS

Inventing the micriscope will umveil the mysteries of the microcosm,
Microscopes will also give a big boost to technatogical development, as youl|
be ableto create high-tech toals and mazerials, But the main breakthroghs
will be in biology and medicine. Now that you know abour cefls, micmbes
aidl bacteria; vou'll kave toleam how to work with them,

WHAT'S IN A DROP OF WATER?
1. Infusoris — a type of freshwater single-celled organiam
L. Tardigrades — a type af eight-legeed, segmented micra-andmal
3. Radindariams — silica-cecroting. single-celled protists that live
in the open soean
4. Plankton — organisms carried along by tides and currents
{ They're an important food seurce for karger species. )

BLOOD ANALYSIS

Infectians; mflammatory rezctions and other abnormalities affect the blood.
Bload analyses can reveal what is afflicting s patient and what treatma
nay b it effective — for example, penicillin {pige 34), Youwalso want
to.caunt the number of blnod colls and examine their shape. An excess

of red cells {erythrocytes ) could be s sgn of bronchitis, asthma, heatt
disease or 2 Kidney umor,

5. Walvoxes — o type of chlorophyta { green algae)

B. Bacteria — small single-celled organizms

7o Snovwtlakes — extremely cold water draplots frozen around a dust
particle in the sky

8. Infections parasitic agents — stimulate the release of tetia glibulin,
which siuses procrastination

Adeficiency can reveal a hidden bleeding disorder or a lack of lvon, vitan B12
o1 folic achl An wocess of white hlood colbs indicies the presence of somg
kind of infection or milamimation in the body, Tf te colls are nat Hatiencd
dasics but rather round, evular orsickle-zhaped, you might want 1o check iver
and stmmach Rinction.




OPTICS MICROSCOTPE

STRUCTURE

There are three main parts toa microscope. The fisst consists of the lens Third is the illuminator, mirror and condinser, which allow your sample
and lens tube, which are responsible for magnifying the image. ‘The second o enjoy its moment in the imelight. An eyepiece makes viewing a cinch,
is the stage, where you place the specimen you're inspecting, and a screw or gear and mothed track system helps you rakse and lower

thie Jens babe Uo bring things into focus,

WORKING PRINCIPLES

Ulsing the screw, bower the olseevation pule wntil e abowt 5 mom from

the object. Bring your eves to the microscope and adjuse the focus. The mimar
will divect the light anto the stage, The objective lens collects the rays of light
that have passed throogh the ebject. Refraction in the lenses increases

tloe viewing angle. enburging the image.

Look through the eyepiece to observe the enlarged image, and woila? A whale
new warld of wonders, But keep in mind that your micrascopic neighbors may
Tt .:II1FII'|'.‘\.TIF||:¢ et ]'u:lppimg n l.'.-"|l:|1.-u-1;|.-‘. -.'lslnn.g, .'|_n|.'| T nr:hcm CaTY CAED
yarn harm,

L. (hlor desie

. Calibraiion gt for Srcuig

3, Ohjectior benges

d. . (et plare

S Ml pamd

B, Leveling sonow

T Biape

& Maleelips

8, Apermare [tver

I Meeror ascembly test calects fighat raw
amilalirets dhem fowdirds thee specimann

11, Miror

FL.  Mvor heddes

CEDAR OIL

Laght rays passing through the ohject are reflected and scattered st the boundary By bridging the gap between the plate and the objective lens using 2 substance
between the air and the glass. At high magnifications — 600 ad above — weith a refractive index equal to that of the glass dlide, such as immerstan edl,
the ifluminator may not be powerful enough 1o produce 2 detailed image. mvore light is directed through the lens and you're able to get a clearer image.
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QrTICS

ereery & 4 fckde thang: Getails Gl o It i always a subjective trath, an impression sean A sohitian of indme iona mimere of sodinm
Mnf}'\nu: bead, the faces of Jowed anes theugh the lens of the individual who captured if, bsdrcwide {page 24} and ammcmia (page 274)

blur; landscapes become distorted... Alamdscape, a face, a beautiful ohject — the themes  will produce sodium iodide. Heat ethanol with
Flumana are constantly brying to captare reality, nemaim the sanae, but gach potsen nterprets them sulfuric acrd, Condenss the seam to produce liigusd
to preserve life's most memorgble and sphesmeral diferently. To create a photosensitoa coutiog, vou'll  dieth] ether. Treat cottom with o mictiare oF fitric
mrments, fo creste o lasting projection of the Ego need several different chemical compoands, St and sulfieric acids and water { F4: 104 eetio]), Rise
it readity, A photograph caphares 2 moment, bry Boiling seaweed ash in sulfuric acid {page 192], and dry the resihting nitrocellulose. Be crefil —
but s ot a dead copy af reality: Capture the purple vapor that is rebeased and cowl it it bs highly Rasemalsle

untif indine crystals foarm,

Far the developing figuid, dissofve i i salferic avd. Foning the tmage reguiees sodium
thirzfinte, If con be oltuised by e the g obtnisad fram e consbeion af rudfur through
aseintion af sslisss hydrem il then boiliag e reulting wluier witk mere miffur,




OPTICS

Prdish a shieet uf!;h:s with a miixture of "J-"il-h
water and abcohol. When dry, pour a sofution

of 2% mitrocellulose in a miatune of aleahal

and ether {127 ratin), with added sodium

Indide, over the plass, Tenite and allow to burn

for 2030 seconds — the solution showld thicken
bt et cliry. ke the plate photosensitive: dig it in 2 container
witly a 94 selutlon of silver nitrate (dissolve silver in nitrie acsd
frar |:'|'|.i=.:| and leave it there for a few minated, Remove i from
thi mixture in & dark room or under-a very weak red light

and place it iy the plateholder — a fat, opague box with ong
resmovable wall. Once you-dide the wall into place, you can
Bring the pheabos ato a lit room, The pletune must be taken
within 5-1{ mminutes, while the solution is not yet dry,

and the plate shauld be developed immediately,

Mfter ||1u|:|!|.11.3. reirsert Hie cassette cover, remove the cascetie.
and take it back toa dark roont. To develop your photo, pour

& developer onbo the plate — o solution of fefrows sulfube; vimegar
and sugar. Wait | 5 seconds and rinse the plate with water,
Fix the imagewith a 20% solution of sodium thisulfate and
rinse the platé onde again. Use trandparent varnish ko protect
the RS, Yo can turmi s negative imqgr:
itto a positive by painting the plabes
back side with black paint;

The amowsd of expainre — & combinahon of sutfer spaed
and aperiure wilne — needied Fo capisene dn wags ain b
redbscnd i bright arnificil bpht source s paal. This may b
ansscamatEcenr Ly {4} with o filasent-heated fo o higher
temperatine — SN AR o learn bo ped inelallic
s, it powiler (%) can b sied o @ sk famp
Ao ek I6 i fire, 1F hesats agp fo @ height
termperatune and gves off a flad
afsery bright hight

Make a lightproof camera box with o singhe convex lens {1} and
beHows {2 ). The image created by the objective bens i Focozed
on the rear wall of the camera {3 ), wihiers fhers 143 plate of frosted
ghss. [t can be made by gninding ordinary transparent glass

with some kind of abrasive, such as quarty samd or sluming,

To focus the nmage, the lens misst be mowed forward or backward
along the rack (4) esing the gear { 3], After focusing, remove

the frosted glass from the camera and replace the plateholder
witha photographic plate; Then pull ot the Tid, fuliy exposing

the photosensitive surface of the plate. To capture an image,

all you need to do bs remove the cap from the lens for a time,
from a few seconds o several ninites, O instead, you can install

a ghater {6} behind the lens to contral the amount af tme

the lens i exposed. The higher the shutter speed, the brighter

the negative image will be. Add an apertore (7) that will control
the anacumit of |L-'gh|: passing rhrnu-gh the lene: 1t can bo a tokary ahisk
with a set of holes of different diameters or metal petals. The more
the aperture is opeied, the burrer out-of-fecus objects will be,
such as the background m a portrait ploto.
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Rl o works by taking .:d'.'an.'.nE,E od z::lrnp|= |:-|1n|:|.c.1|. Wlzsian: W Tinugh, ery and scream in horror along with them This is where
Wihken yins present 3 pexflaence of @il images in quick enoagh cinemarogeaphie conbes Into play Although theee are silla few technological
smccession, the viewes's mind interprets thond &8 continudus moving.  milestones you'll have to reach before vou can film a train COAmang Nk 3 statian;
image. This effect 5 achieved by using a brge numiber of sequential tmages you can start b crease pour ovwn cinema chissics in the comdort of your own
thrt eliffier mimbmally from the previoas image in the series. Bat persisfonce Iairreee, Bt's paimstaking wiork, bus it's worth it The persistence of vigisn i Dusion
af vision i andy one small parrof the bigger picture. When we watch animated  works because the luman brain can ondy process 10 1o 12 separste images
characters, we start to enrpathize and idemelfy with them. peer secnine], pretainang i Anage for up to 2 BReenth of a secomd,

- LIGHTING
THE STROBOSCOPE o The vatating frame also tends fo biock ou
Tou want ymar sudience to see & q-,".,'k . almast 2l of the Hght. This can make the cinds
. appear dark. The more they are illuminated,
the hetter the final ressilk,

swocession of still images melting into
cach oibrer, not a conga-line of individaal

pectares, To creabe the ilhusson
Viiarst i vk v edocrenc Nght Ty

-:||:':rr|.u:|-.'||1.}“Ju hzst need
-";"-'F“.F 1695,

fiz gbap the actoal mowemens, { W

Thestroboscopic sfect helps
erhance the illosion: Whesi & pehd
sens maving oldjects for only d beicf
period of tme, they appear

b b statliomary Arodating dasc

with slots.or holes eveals

t“:,-. #

. 7

each card For ondy a moment

L Framr Lighting system;
Lol ov L:W-I— i
ran A ri

2. Framp

3, Sleted gy

4. Ranating wheel

J=  Shobescspe

B Low

7o FPost pradnl

B Char

W, Aot box

10, Quafity contred dation : o




OPTICS

ANIMATION

STORYBOARDING

Each individual imzge is called 3 frame.

To draw frames, you must first forges everything
v know about drawing, Adding fimer details
it unnecessary, &5 they will be bost in the greater
picture, but timing & everything, Picture

thee makien you want to capiure and establish

& tirwe Frame, Count how many frames you
must show ko the viewer in that time. Break

thie character’s story inbo stapes of motion,

and animate each one individually.

FRAME RATE

You dan't have to pedal ltke mad to prodace

thie diesired eifect. You can create smooth and
lifelike animations efficiently by showing the viewer
just enough frames 1o create & sense of motion,
This threshiold iz a1 12 frames per sscond (FPS),
At 24 FPS, strobe flicker becomes completely
unnoticeable; And at 60 FPS; the lne botween ailm
and reality is erased completely. Sit back, pedal
and watch yoar movie. Your brain gets an exciting
experience while your body gets exercize



ELECIRICITY
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ELECTRICITY

to be able bo pass-the work on to someone clse, You've lready put
the wind to work and harnessed te fast-flowing river with
the invertion of the water wheel {page 234, Use the forces of nature
even made efficienthy by harnessing them to make electricity.

‘[ axingss i the engine of progress. Homan bebngs ane afways delighted

Electric current s created whon electrons move. Withmwl sembcon dictos,
thire are two effective ways fo makeelectrons move: chomical and
mechanical. The chemical mickbeod s gimpler — it allows wou o obiain
andd sboe valuslile electriviey

BATTERY

Blarterses are devices that use chemical pesctions 1o prachyce
electrical enengy, Place rods of tuas different mstals in an ebectrolyie
solution; such as sulfurse acid, and connect them with a conducton
There will be a flow of electrons from ane rad ta the other, Thiz s
an electric current. It can be wsed for wany different purposes, such
as lightang a room. You can'make a battery by putting slectrodes —
a copperspiral and an iron rod — in 3 glass ofvinegar, Or simply
stick them |man acidic envifonment, suchas a plece of frait. This
kind of electrochemical cell produces a very small dlecing wioltagze,
but if you connect several celli in 4 series — connect the negative
sermninal of the frst cell to the positive terminal of the second ope
ansl s o unkil all the cells are connected — you can produce

& warking hattory

HYDROGEN FUEL CELLS

‘These are barteries in which the reagents can be continueusy replentshed.
Iy 1 Fuved cell, this s sccomplisbed by an electrochemical reaction between
Brpddrogen | 1) (page 228} and oaygen (2) o form ordinary water The gases
are fed into containers (3] with platinum electrodes (4) submerged

in the electrolyte — a sulfuric ackd golution {5}, Az & result of this reaction,
the hydragen stoms ks their slectrons, which travel dlong the conductors
a electricity and can then be wsed 1o illuminate s lightbalb or power a car.




ELECTRICITY

BATTERY

RECHARGEABLE BATTERY

The ERETEY [ESErve I l}'pi.-m.l :I:ull'ber}' i Kimited l'r]-' the amiount of electrode
stibstance avallable. When one of the clectrodes is completely used up,

thee Battery will stop working: But it is posiible io create an "slernal” battery —
the :ci,'h:r_ﬁ;uablu battery The way it’s constmacted albows you bo reverse

the processes occuming in the baktery and restore the spont electrodes.

Thie battery can be recharged using electrical enengy from, for exampls,
a generator conmected fo 3 windmill ora water wheel,

Chne of the simplest options is a lead-acid battery. The electrodes are lead
grids with lead powderand lead dicxide pressed into them. Immerse them
in sulfuric acad I:J‘I.::I. When the battery 1s charged, the positive electrode,
the anode side (B), contaims leasd dioxide, and the negative electrode,

the cathode [C), containg pore bead. Az the battery discharges, these
elecirodes react with the sulfuric acsd [A),

At the cathode, lead s inio lead suifae and elocirons are rebexsed (1)
At the anode, the lead oxide also turns inbo lead solfate, buat the alecrans
are absorbed (21 If you connect a light bulk fo the bwo electrodes, 3 current
will flow through (). Ifa current source, such a8 a generator, is connected
nstead of 2 light bulh, the ‘dead” electrodes will be restored to their orginal
grate {4 ). To bnecrease the power, use several pairs of dlectrodes: Use a plece
of cublber with :rr||.1|l'ip]|: hiales in i 45 an inselator [_L'?:I {upm'l.'cnt condfact

Place the sulfuric pyriteina furrmace and blow air I!I:rnu_uh i 1. This will
inicrease the oxygen exposure, speading up the process, The furnace gas
obtained by roasting sulfur pyrite contains imputities and water vapor,

[y the outer cylinder, the gas moves from fop to'bottom in a spiral (7.
Linder the influence of centrifugal foerce, the coarse dust particles will &l

tov thee beottam and can then be removed. Thie finer dust particles will be
Fegmvoved b':,rl;l;:: clectro:hlter {I[I}. Make it ot af fine megh netawith a J'!.IE]l
voltage D'C current running through them. In 2 strong electne field, the dust
particles are jonized and attracted to the mesh nets, where they lose their
charge and settie at the bottom. The drying tower (V) filled with ceramic
ritge then removes the water vapor from the sulfurous gas.

SULFURIC ACID

Sulphuric acld can be made by burning brght-vellow clemental sulfur {found
in deposits near volcanoes) with saltpeter (page 124) in steam-filled boxes
tined with:lead: Ifyou can't find elemental sabfur, salphuric acid canalso

be snade From bron sulfide, or pyrite {page 110}, Grind up the sulfuric pyrife,
The particles should not be so large that they won't buen well but also not 1oo
fing, Ohtherwise, r'hl;':,r'll |:||,1mp 1ng~=r]1.-cr and smolder,

Thils sulfurous gas is fed into the fower from below, and concentrabed
sulfsrse scid speavs out the top, As it Hlows down the rings, it forms 3 film
on the surface. This will increase the comfact area of acid and gas, Then

the porified gas is heated (V) by the gas coming out of the contact
apparatus { V), This is-4 cylinder in which the heated gas is oxidized

to sulfur trioxide in the presence of a catalyst — either platinum or red-hot
irom xide. Inthe ahsorption tower (VIL], sulfur trieside is absorbed under
a shower of concentrated sulfuric acid. This creates oleum, a solubion

of sulfur trioxide in concentrated salfuric acid. To obtain battery acid with
# concentraticon of abhaut 25%, dissolve the concentrated ackd in water.
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ELECTRICITY

T ponvert mechanical enengy into electnical energy, pou can wse the principhe
of dlectromagnetic induction, which is the basic idea of operation of generators.
Electran flow or electric current ix gu:nr.rjed whett a maa-n.en: faeld ..-hum
imwhich s clesed |.'|.|u1|:||.|nrl.iu15 circuit 5 locageid

a et o hand, Wlhen stomed in & battery, it limited, but 5 generater
is.a different stary. It comverts mechanscal energy into electrical energy

anel gives you a constant supply — a& hong as the river Dows, the wind Blows
ar the hand eranks
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ELECTRICITY

GENERATORS

Y

A genecator needs 3 seunce of mechanical evergy,
sinch as aviver turning 3 water wheel { 1), There

e permanenl magnets i3} on ifx axig {I_';. AL d!.n:-:.l
rutate, they create a changing magnetic fiebd, and

am etectric curpent s generabed in the Bxed codls (4]
surroimding the magnets. it can beused to-power
electric mators of various devices: An electne

moter works in the oppidite nanner b 4 genemtor,
COFVErting dectrical energy it meechanical ST,

Direct curment {DC) i the ooe-directional fow
of electric charye in comtrast o alternating curment
.l]!'ﬁnl'l'l.ll.‘iﬂa current §AL | whech Fl{'l"h:h]h:ﬂljl
reverses direction s changes its megnitude
wontinaously with time. DC and AC generatoms
sl vty can all be budlt on ehis principle.
Their design may differ lightly. Foe examgile,

in D motors; the magnets ane stationary

andd the coals rotate.

Oy direct current can be stored in batferies (page 1930,
It Iz more corventent to tranamit AC over long distances becaese

133 'l.fu]l!:se can ﬂsi]:,' b increased and decreased with transformers
(page 1967, Direct current can easily be converted to alternating carrent
with & combination of & direct current motor (&) and analternator (B).

Alternating curment can dlse be converted to direct eurfent.
This can be dooe witha mechanical electromagnetic
rectifier (T ) where an iron plate (5] oscillabes
i the magnetic field of an electramagnet (6},
making contact {7) anlyin a certain
direction of the electric current and
apening 1t i the cpposite direction.
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ELECTRICITY

[ electricaty 15 the ffeblood of your cvilization, then wines are (he veins.
][ A you develop and expand your power grid, you will see thie ared it

covgrs coens alive and chamge before your very eyes.

Electricity can be carried gover lang dastances through the power grid,
fat while it travels through the wires to your home, it can lose some of iis
power. The wires get hot, and the heat dissapates into the air. These losses
art inavesdable, bat they can be reduced, Heat release is propuriional

bt sgquare of the electric carment, and this can be reduced by imcivading 2 :
the valtage for the rame transmission power. For this purpass, i
step-up transformers (1) are used 5'_ z z ]
‘ > | |
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STEP-UP TRANSFORMER (1)

The deviee i based on two windings of wite arcund a steel care (31,
The current sonee ik connected ta the primary winiding (1), and
the secondary wingding {2} removes and transmitz the alrvasty
changed valtage to the consumer, Wien the primary winsding

& connectid to electricity, a magaetic fux passes through the core. i
and the core itsell hecomes a magnet. Its poles shift back and furth, P

allernating dozens of imes per second, which transports
the magnetic fhox fram one winding to the other, creatimg
an electromsotive Force. The site of the forée depends

on the pumber of tiens in the windings,

The main element of the winding iz the electric condustar,

It composed of a bundle of copper or alaminum wires. Lead
the ends af the windings out of the tank (47 snd connect them
tothe electnic grid: For this purposs, use insalators {5 ) nade
of nen-vonductive material — geramic. Mace them

n the transforneer cover (6}

Tl trarisformer éxpansion fank (7] is o tank filled with oil,

I§ Insalabes the current-carmying parts of the syitem and coals
the transformer so that it does not explode. Radiators (8)

are aleo needed far cooling — they dissipate the heat from
the ol elrcalating in the tubing,




ELECTRICITY WIRES & TRANSFORMERS

s

STEP-DOWN TRANSFORMER (II) WIRES
Bebore you can send voltage to the elecincal cutlets i your house; the valtage Electric current i transmitted between netwaork elements by wines o cables
st b bowered o 2 value sufficient for heusehodd appliances; Toreduce that misst be lakd ondergrownsd or mised to 2 significant hesght. You can't just
thi valtage, the pramary winding of the step-down ransformer to which kay bare wires in the groamd, or you'll canse a short-circuit and many people
the current & nlppli.ﬂd. must b |:|rg=r than the secondary. The lower uu]'ta.g-u weill el Theredore, undﬂrgruuml cable must be covened [noa layer of insalation
fremn the secondary winding is transmirted fo the appliance: This can be cotton or silk threads boiled in paraffin or paper tape doaked

ket gy pragge 20O,

Lza a combination af these matesials bo incrmse
the insalating properties. Fasten the wires to metal
pupport posts with insulators (9) mode of non-

conductive materals such as-porcelaim or glass,

T miake wires, vouw cin use section-shaped rolbers
similar in design tooa rolling mill: Roll out a copper
bar and pull it to make a long copper wire —

the work hotse in the fiebd of clectricely, Thin wircs
can b bwigted and joaned by a common insilation
Inte o thick bot flexible sturdy wire,

— _': IQ‘TF
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ULBS

ELECTRICITY

i,

umans are nok nocturnal, snd its difficult to forge o brighter Ancwith light bulbs flickering on in homes everywhers, you're sure
Future when you're siting in the dagk, Waminate your path wath to have some new kdgas, They might not always be the brightest, but thers
the Eight bk, will certainly be a bot of them.

The filument that produces Bght can be made from
a refractory meetal sach as tangsten {Pagc 110,
When an electric corrent fows theooghit, it heats
gy and the greater the curnnt, the higher
the temperatuce: The corrent depinds

an the wedtagr, YWhen the woltage drops,
the bulh beging to ghow yellow, and

when the woltage inceeases, the ligh
hecomies wliiter: The main pATES

are the flamest {1, the glass budl (2]
amd the contact wise (1), The fliment
cant be twisted any way vou like, but it

15 hetver to bend it ko a-curve 50 thal

the light ks emitted more uriformly

The filanvent shoold be hield in place by small suppart wires {4) nade To protet the fament from axidation and barmout, you most evacuste the air
of 3 refractory alloy { page 138) or ceramic (page 136). They stand on the foot  from the bulb oe Gll it with inert gas or nitregen undes low {much kewer than
of the lamp (5], Both ends of the filament are connected 1o the elecradis, atmaspheric] pressare. Iivchude a thin glass tobe m the design that will allkow you

One gous-in through the base {2} into the lamp {8); and the other comes cut o create a partial vacuum inside. After this process is consphete; ye can beat
thrawgh the fuse (7). This will protect the power cirouit if the flument should — the ond of the tabe with 2 torch and e 1 -off with bongs o seal ik,
suddenly break and emit an arc of elociricity, The fuse wire is bocated

i a special cavity (R), Remember to insnlate the base {9 and install

acomtact at the battom ¢ 107,

-




ELECTRICITY INCANDESCENT BULBS

Thils ks an electronic device that works by controfling
the ttensity of fhe flow of ehectrans moving

im - vacnnme The :imph:sl sbectra-vacium lab

i< o dicde (), [tis;s-l;-.i'lmigl:ushu]hwiﬁ A I::u'l.'ia]
vacum inside cantsining bwo electrodes —

an anade { + | and a catlode {1 When the cathode
& Ieatend, [t eging toemit electrons; which carry

an electric charge from the cathode to the annde.
Therefore, the diode always conducts Curmemt

ifvoae disection anly.

Thie thove-edectrade trinde (H)iE 2 men
complicated tuls. If a voluage-carrying third
clectrode; o fine wine grid, is placed bebween

tle cathode and the anode, it allows you tocontol
the flow of electrons. This means that the signal
cam be n:g1|h.1n|.:| T :J'np]i.ﬁud.

To build 2 mdio transmatter with enough power
o tramesmdt @ signal, you need triodes capable

of carrying large curments, Such high.power
transmitting trivdes become very bot when

i oiperation, 50 they need 3 good air (and o same
casis, waber } coaling systeme

Caifipde

Arid

Lilasz balh

Tirtre for exacuaiing ar
rrid

i 2 e

TSI

MERCURY PUMP .

The punp consists of a cast-irom casing | 1] that i halfway filled with mercury, A the dram motates, air i drawn into the chambers Then the opening dips

The frong section |s covened with glass {2} sothe process can be monktored, under the surface of the mercury aid air i forced ot thraogh the side channels
Insicle the casing, a porcelain drum {3} rotates around an axis with three into the casing space above the mercury, The mercury pamp does not wotk
chambers bnside (7], Each of the three chambers has a channel with an oatlet at atmospheric pressure but only with a partial vecuum inside. Thesefore,

to the outside {4 ) and an opening (5 ) tnto which pumped air is sucked from an ordinary gear pump (page 162 must be used in tandem and will do

atube [6) connected 1o the balh. the preliminary work of pumping cut most of the air




lectranics is o field of engineering that albows oo to create 3 variery

of autamatic devices thiat comstrol and manaze ebectrical currend.

The main companents of electronics are sciive elements, fe., vacuam
tubes. Bot they cannot work without their simple compopent parts, such as
capacitors, resistors and Inductors,

CAPACITOR

Capacitors dccumubibe an elecerical charge. They wre composed of two
conductive plates { | Feeparated by o dielectric (2) — an insubator that does
ot comduct electricity (such as a thin layer of glass, mica, ceramics or even
fuest air), When the plates are connected to a voltige source, the capacitor
hegens fo okt an electrical charge. The capacitance determines

the mazimom changs the capaator can hold. Torelesse the dored chirge,
that i, 40 d.'.:i:h_u'ge the capasibar, i nuest cannect 2 koad foddt; In d-uin;q iy,
the capuscitor can give ol & very sk b poawerful electrical impulge,

The capacitor is nsed in electrical circuits ag an chErgy sborage undt, a Glker
and ax part of an antiresonant circust {in comblnation with indwctors),

..l-||||.... Y I'ilh. Wik

INDUCTOR

1f you wind an electric wire aroand a metallic core ar even fust on a paper
tube, you get an inductor. When current Bows throagh the Inductor, i stores
energy — oot ag elecenical charge, 25 & capacitor does, butasa nagiitic field,
Whiett the power supgly is switched off, it releases that energy méa the clrouit
Aninductor has a different rosistance to direct and alternating carrent, and
the higher the fresjaency of the aliernating current, the higher the resistance
of the coil. Inductors in edectracal circaits are used as enery orage units,
filters, electromagmets, parts of transformers and antireconant circuits

Lim combnation with capacisors)

200

ELECTRICITY

RESISTOR

Resistars create resistanice by ancelectsie curvent. When included

i a series circuit, o resistor reduces amperage by converting
electrical epergy indo therasal energy: A simphe resistor i & short
kength of narmow wire survoninded by innslation {3, You can make
o by windiog @ steed wire anounad 4 ceramic tube. Resistors can
be fixed or variable. In the latter, & variable wiper-type contact (4)
allonws the effective bemgth of resistor wire to be easily changed and,
consequently, the strength of the current in the connected drcuit.
Risiistors are nsed in electrical cincilts ko regulate currents

and waltages




ELECTRICITY

ELECTRONICS & SOLDERING

ELECTRIC SOLDERING IRON
This is a device for jeining two parts together
uzing a fusible metal alloy, The heas soikree can
hEI.III.'IhIrIﬁ_ — hre orelectric. The main wnr}:Ln.g
element of an electric saldering iron is the nozzle,
or soldering tip (1), This is o rod made of copper
|:page 110}, which has a high thermal condactivity.
Thee tig s placed in a metal tobe (2] that shioald

b wrapped with meca For slectrical imsulatumn.

The handle {4} should be made of wood tokeep
wour hands from getting burned. As a coment rens
throngh the stecl spiral, it heats the tube 2nd

thie soldiring tip, réaching temperaturss of up

for 300°C. At such bigh temperatures, the sedder
michts and can be spread over the jodnt of two parts
&tz thiak wlien it cools it salidifes and connects
them secursly

A steed wire should be wound over the la.:p:'r

of mich and clay costed on top to protect il
fromm oxidation, This entine structure comprises
the heating element (3],

SOLDER AND FLUX

Pt for the saldering ion o be effectve; vou need o solder — 2 substance

that melts at & relatively low temperature, Try, for instance, an alloy of tin {80% )
and lead {409}, In order to make & good solder joint, the soldor mast bond
tighily to the swurface of the two parts, wihich naest e clean and free from

rust oroxidation. Use Bux; a fusible mizture that coats the sarface of the part

in @ thin layer, to clean these surfaces and protect them from exidation when
hested. The simplest option i msn, 4 selid prodict of pane resin obtained

!1-].- hen.l'mg the resin to 1 00=1480°C. The rasin can be dissobved in alcohal

o lrpeove (ks cleaning propertics,

WIRED-CIRCUIT BOARDS

When voo assemble sy edectrice] device, youcan use copperwing o conmect
the vartous components. Bul it is much moere convenieal o place them ona
wired cireait board — a hard sacface, smuch u-:[-:ry' wn-u-d.,.::mremﬂ ina |I:I:|IEI'C|J
copper foll, The parts are attached tothis foll by soldering, and slots in the
copper layer can be wsed b0 conmect the electronse parts moany way yoo want.

SOLDERING A RESISTOR

Press the free wire of the mesistor into the contact pad with the heated tip
of the soldering iron, Hold the wire solder under the tp and mst 3-3 mm
onta the pad. Itis very important to hold the tip odi the pad for & couple
spconds after an:ln:li.ng the solder, I.':Iuri.ng this time, the sabder will -:w:.n]:,r
speeas] on the pad and the reslsbor wine,

SOLDERING WIRES

Serip the oxide fbm o the wires with & eharp knife. Otherwise, you will get
an uneven salder. Lubircate the surface of the wire wath an alesholic rosin.
Pick it a decent blob of solder with the heating tip and apply a thin layer
tis the surfyos of the wirs

Twist the wires together: If you salder them overlapping withoud Bwisting,
the connection will not be strong. Brush them again with alietle rosin.
Sobder the wires once mone.
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OWER PLAN

ELECTRICITY

he demand for encrgy will only contimise o rise, and ot some point,
“ you'll need to build & giant gencrator: 4 powes plant Large generators

rexjuie & barge amount of rescusces, which can be scases, soit's better

to use renewable sources A don'l camse |la.|:|1.1t|;e b £l ﬂu'r-:;luml:ug
envionment. That's why the ideal eneegy source is the sun, with powes
that can be harnessed even a fow minutes affer the sun =no longer vsible.

Powver plants convert thermal ensrgy into miechanizal energy and mechanical
energy inte electrical energy. Yoo can produce heat that fims water inbo steam
|.'-1_.'?.'||.1rrrin3 coal, oil or gad, This sbeam, in turen, will rotace the turbines, which
are connected to the rotors of electee generatons I:p.agu b

Yo can alse build & scdar power plant thet will convert solar radiation into
ebectrical encrgy, It operates on the principle of collecting concentrated salar
energy using mirroes. Flace the watertank (L} an fop of the fowie Arrarge
humdreds of mirracs, called hellostats (2), anoumd the tower so the sun's rays
are directid tovwards the tank. The water inzide will heat up and torm Intg
steam, If the mirroes are foeed, ehey will be able 10 sccurstely focus the sun’s
rays for omby a few howrs & day, s0 make them mobile to track the sun so they
an mzke the most-od the daylight. Paint the water tank black o better absork
heat ragliation, The coating should be hear-ressstant but not hear-insulating,
such &5 copper blackeded overa fire

To marimize energy efficlency, Gl the tower with a mixtore ol sodivm and
potassium nitrate (page 124). This substance has 2 greater heat capacity

and highuer melting point than water, so if will petain the heat and conthnue
producing steam long after the sun has dipped befow the horizon. Circnlate
the molten mixture through double walled pipes 3], forming a large furnace
and minimizing heat foss. As the steam leaves the heat exchanger/steam
geneator (4 ), it poes through the pipe (5 o the steam harbine (8), 4 device
that canverts the thesmal enengy of steam inte the mechanical energy

af ratatian.
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ELECTRICITY POWER PLANTS
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STEAM TURBINE e ol el A L
The main parts of the seam tarbine are fved noles and rotor AT { i % &
blades (T msounted on o movable robor {5 ), Steam epbers the fisst — - 2 & 3
ro of nioneebes, where i :::Fmrl::.uld Elu:hua row of rotar blades., 7 o I, !
The rotor sping, and the sieam thaon entirs the oext row of norzles il £
and the pext row of totor blades. This happens uniz the st coals 1 E
dowrs, Then it leaves the turbine through apipe {10} and enters . il
a special receiving device — a steam condenser (9], whene it nams . T i
back into tiguid and is pumzed back into the tank. : ===
The turbine shaft = coupled with the shaft { 11).of the electric :
generator {12} [ page 194 ). Electricity is fed to-a series of step-up
transformers [ page 196 and then to o high-voltage power line [13].
And from thers, with the help ofstep-doswn transformers dnd
distribation substations, o people’s homes, 13
A =
; = = I.-
5 .r . &
: 7
. ; : {
o I."
e 3 '
. - | -k i F
G i {10 188 S R
t | 1u 3 i
i & e
7 : :
8 12 i

= - 1 : P h a -x
COOLING TOWERS
Mot all thermal energy can be converted into mechanical energy. The steam This water seeds 1o bi conled, and one of the most efficient ways to do this
condenser (9] must be constantly cooded; otherwise, there will be no water is through cooling towers. The hot water is sprayed through noazies at the base
beft For the heat from the molbten salk to turn into steam. ‘Therefore, 2 constant of the tower, and the steam rises along with the flow of cold ale. Along the way,
stream of cold water is supplied to the condenser, and 3 stream of hot water some of the stearmn condenses and flows down the walls of the tower inte & cold
is discharged. water tank and is reased in the condenser cooling circuit.
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SAILING

hen yon're surfounded by wateron all sides and the anly
1%&7-:“5I Inguishiable landimark is the horron, you reed navigational

Eeois to determuing your pogiticn and plot o path forward.
Without them; a s:lrLan: clondy d..::.rth.ll: oheanres the ossthen oo e wum,

moen and stars i all it will tike to throw yeo off course,

COMPASS

Yo can't maintaim the proper hﬂdlnﬁ without & COMPALS Thig & v,

wsmadl EAgI, b5 alwans a.].igm:l] with the P]tne!'s magnetic feld im the Morth-
South direction, Youw need 3 Hguid -filled bromes or alaminem hemisphere

| bt notiron; whichowill distort the reading]) {1 ) filbed with compass

fluid {2} — petrolenm odl {page 126§ an ethyl alcohol solutisn §page 118}

or glycerin with water, Floating oo the surface of the Hguid ks the compass
dial { 11— 3 clycular seals with 360 declination madks rotating aromnd

a pivod (4 ). Fix permanent magnets [5% on opposite sides of the preot

andl make sore they are both palarized in the same direction | page 192]
The compass ferat (6} relieves pressure on the axle support passing throumgh
its conter amd 5 fized oo g dlone Footplate (7).

The thrust bearing i mounted on a statbonary disc with a beading tne (8),
which always points towards the how of the beat, Two hodes in the lower part
af the compass body allow liquid to flow into the expansion chamber ()

to compensate for changes bn pressure and temperature When the boat
changes course, the compass dial remaing in position thanks 1o the magnets.
The offset of the heading line refative to the compass dial determines
the direction of moventent of the boat relative to magnetic north,

DETERMINING LATITUDE

Chne half of the problem of finding your bocation is determining yoor
latitude, which can be found by measuring the angle of colestial objects
abaove the horizon. Sextants measure the height of the sun or stars relative
tar thie horizomn, a5 well a3 the harizontal and vertical angles hetween
laindmiarks, To keep both the astral body and ehe horizon in voug sight,
o'l aved bwo mirrors: one fized and one moving: The fed mirmor shold
be ondy pactially sitvered to aliow light to pass throagh, Align the spass (1)
with the horizon {11, Move the device alang the horizon lne abd dwing
the ratary ruler (2] unti it points directly at the astral bady. Light rays

{3} bounce off the first mirrar {4} and are reflected in the half-transparent
mirrar &), i which the borizon line is st visible,

Then bring the lower odge of the astral body to the horizon (11 by slowly
twisting the screw of the micromoter deam (6, Read the degree indicated
on the suxtant arc ( 7) and record the time. The siee of the angle compared
to the exact timve at which the measurement i taken will allow you 1o calealate
the latitude. Bt before you set off an your vayage, you'll have to compile

an astronomical reference boak: plk one kocation and measwre the anpalar
hieight of the sun ¢ toon several times throughout the year. The sun reachies
its noontine peakat the summier selstice and the lowest point at e winter
salstice. The difierency in the height of the son between these dates I egual
to bwice the angle of indlination of the planet's axis with its arbital plane

(the degres of tilt). Meassre the height of the sun at noon and correct for this
calendar dite to calculste the katitude of vour locabion.




SAILING

COMPASS & NAVIGATION

DETERMINING LONGITUDE

The secendd component of fixing your position is longiude. As the planet
robated to give night and day, this equates to the difference in local time bepwesn
your current location and a predetermined pame medddian, Yoo can measune
[neal noon-with a sextant, but vou also need to know the time at the prime
mieridian, which requires an extremely accurate watch (page 166) — a marine
chronometer, They are distinguished from noremal wateles by an inteenal
mechanism that reduces the effect of the rolling waves on the accuracy

of the movement.

The chrenometer has not one bat two balances that oscillabe in opposite
directiong in the same plane. Knowing that solar noon on your meridian occars
earlier or later than at the '|1-:|1|.'r|.|:- meridian |'.r§.I X mimukes and the sun ey

one degree in four minutes, you need to divide X by 4 to get the desired valae
of the longitade of your location. Onee you have a radio {page 196, you can
start transmiifing time signals from the prime meridian, This method

is decurabe, and 4 radao js sasier o make thin-a chronometer.




SATLTNG

auw gan pat mlmthﬁ'r a hiolishs plciene ol thie woorld araunad e @

by exploring itone part ata time Bt to picce together this purze,
yond | wianil b o quackly and over long distances, and for that;
yira newd & doving force, Luckily, you can cosate ome oot of thin air { Bberally)
by Inunfsﬁlng the power at thee wind. Sails "carch” the 'n.'md',u;mmﬂ_u\g
its energy into forward mobion that pushes the boat;

POINTS OF SAIL U

e foree genesated by the sailis perpendicalar

tir thie direcison of the wimd, Toomove against .'t,

the wind, you'lEnced Sogack — tockeep taming ;

through the wind so that you progress npwind i -p‘-‘—l;- ==
i

i sieries af diagenal backs. The direction I ]
of thi witd welakive o vour desired course
determines haoow Yo wail

+ Sailing cirectly againg the wind
i inpizssible when ising a sail. Tum into
tho wind IF you want 1o dop the boat
2, The windis blowing shightly a1 an angle
U sharp courses, the yacht canniot i fast dise
g3 the resistance of the water,
3. Thie wind Mows perpersdicudar to the direction
af travel. Thes s the simplest courso 1o 3ot
suitable even for beginrers out on thair first

mdependent sailing vovage
4. Thiewind is lwing fram the stem
and Fromy the sidie. This {s the fistest course.
].|.3|'|.'. vessed traveling abong this course
cafl exceed wind specids,
Thee weirwd ::LH{h-riu.E from the sterm, Thisis
called 3 "aihwind” But oddly encugh, it's not
the Bastest way bo travel: Wikl 2 wined Blowing
fram behind, the sail 15 anable to generare lif,
ani] the craft cannot exceed wind spesd,
Sodon’t tell sailers that you hope
thee wind blows thels sy — s
il ur||:.r v theem dow,

n




SAILING

SAILS
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RIGGING

Sails catch the wind, bot younesd a careful arangement

of sturdy rapes tosupport the mass and te hoist and contral
the gails, Mear the togaf the mast (A}, attach & perpesdicalar
P-n-l.e,. Enownasa :,l:m:l {[!-] Tie three ropes around the tagp
of the mast and the other enids off to the sides and bow

of thee boat, respectively. The feundation of your ssils is ready.
Rig the square sails (renning perpendicular fo the keel)

aried the Fore-and-aft sails Crumiving parallel). The fiboic

for the sils should be lightweight but dense; the denser—
the fabric, thie better it will cakch the wind. Use wour

loom (page 170) to weave the camvas from braided Bas
threzds covered with wax. Use a I:ighi twwill weave,

This material will withstand eavy loads and is weather-
ressstant, Squans sl (2 wark when yiu have

atadbwind, but they work best when the wind

i& blowing from behind and dightly 1o one side

When the wind direction changes, the efficiency

of straight sails decreases. They cannot lead

the shig against the wined. This requires

fore-and-aft sxils [ 1Y),
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FORE-AND-AFT SAILS
When caught in an akrfions,

thie triangalir foce-and-aft wails (1)
create life like the wings of an airplane
{page 224}, propelling the vessel
forwanl 11 can be adpusted by changing
the pitch of thie sail to the direction

of the wind, Attach wind indicator
Aage (E} to the sails: I they flatter,

the il is out of the airstreamy, and

i aegdd b ail) ast s position
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hiald on o your seaborses. Things aren't 4 abvious a5 they may seem
Fort exarngile, sailivg agiinst the waves can give you a speed hoost,
andim arder to prevent yone ship rom sinking, youll wast to lead it ug al ¥

][ § o think you can easily learn bo sail wsing only yoorinhiston,

writh casg-from
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What kaippens when you drop o lead
cinnsn bl inf wate? i ainke Wha |]"_:|~1"
ol i i & Iy ba:'-".l'lnfl.flpl].;m{.pfﬁp_l_‘ 8

thenial yow e if there are many diferent !

cannanballs! The anewers b e quesisng

are explabsed by the pricple of bsopancy s
A |I-L'..I::|' iviies il 2 waiker sl nod ani:

i ekt &1 i o e werighi o the polueme

ub dquid gaplecad by il Hy changig fes

raramiters — weight and seling —

o aan conired te laopanzy

Flat-bottomed boats won't cuf throagh rocking wames — you'll drown.

T belp your boat remin upright, make  hall with 2-keal {1} for stability
Remforce the structine with intersecting beams running fore to aft (2)

and port by sharboasd £3), The partitions between moms will act ke obs,
providing suppart as well as inner srocture and insulation fram the ship's ull
Ulse musltiple layers of boards coated m o mictare of tas, salfur {page 124)

and hitumen (page 126). This substance will also proect against any bugs
ormites that [ike fo munch on wood.

— -=ﬁ




|
SAILING |,I

BOATS & BUOYANCY

T prevent the ship from capsisicg and sinking,

it st be doaded with ballast as bow in the ship

as possible. This will arprove the ship's metacentric
skability, ar its ahility to ight fsell when subpected
b external froes sach as waves, wind or an inept
helmaman who turns the boat foo sharply.

A ballast made of cast iron or stanes s p|ﬂ.ﬁd Aar
the central main mast at the ship’s center of gravity.
Place the must wesght at the center and gradually
decreass it 24 it reaches the bow and stecn. The
weights can even be barrels of water. The can easaly
be moved to compensate for extra weight placed
an the fore or aft end of the vessel, When you need
o takee 3 ot of cango on board, just get rid of some
of the ballast by draining water froms the barrels,

211 )

RUDDER

A lever arm calbed a tiller (4] is attached to the top
oif the rudder {5 1. The ridder can be made from
1% boards Gstemed ln_!.:,uﬂ'.ru with SErpe o ater]
The tiller is controlled by a system of ropes and
pulleys, with the rope woined around a spoal
conanesied to the ships wheel, or helm. Tuming

the ships whiel pivats the filler, which in turn forces
the ridder to onie side or theothes, This interrapts
thee stream of water under the boat, changing

th: direction of the torgqueand turming the boat

in the nesded direction,




SAILING

toetie kniots: You meed onee knat to-furd the sails; another 10 nsoor o Joosen because sailors will have to do so while mamy ncters i the dir

the ship and another to secure the carga in plage. clambang & mast, mm the dack, on pild1_'mE weae arsd dl.l:rlng forrential eorm,
There ase cver M) different knots that can be wsed for 2 variety of purposes.
About a dozen of them e absohutely esseatial fir sucvival at sea.

O i of thi most impartant skills any seafarer can bave s the abiliey Mautical knots must be able to canry s mlti-tos Jead while renvaining easy

Stopper konods |1, 2, 3,7, 8) creare a thicker poan Anchoring knots {4, 5 6, 7:8 ) are used to Gsten Bends (2, 3] join two ropes together, even those

in the rope in order (o peevent the rope frem the rope b amy object: for esample temoorabost  of different thicknesaes,
slipping throogh a narrene apening, such ag o hole o the dock.
i a block.

L. Half hitch

Ciive ol the gimgplest knots,

Lsed for seciring things 1o pales

X Bowlhine

Allows you to tie together cables !
of differemt thickneses ar join athick :
plank Gber rope to 4 seel cabile 1F may

also save 3 [ife; Bowlines aee cany

and wecisre Enoks b Be aronnd pmp'lc

who need i be hoasted up

oot Bvwered down,

3. Figun: 'I-'.Ig-}u
A secure knot that wen't Boosen until
o umbie it Can be used for htlﬁ:rlug_

whili descending from a height,

4, Chove Hitch

Used to te benpthe of thin mope,
called rathines, bebween a zabling shigs
ghioids I::rig,H,i.ntl; Ehat hplds the masi
steady) 10 make 2 rope ladder Tealen
has none-nautical ap]:-ij:_',u'wm._m._-h
as h:ng,lnua rope between bwin

posts for buandry, tving a bag shut

o7 fastening a bowsning to a bow,

5. Cleat Hitch
A poud knot for securing a rope
fa cleat

'_ - ———




6. Clinch Enot
Withstands strong tension without |.'||:|:|:|rnm:g_ b hﬂut.

7. Two Half Hitches
Used to attach a rape-to an anchaor,

B. Hammock knot

Ezsy ta tie and antie, no matter how much weight it bears,
Can he nsed to the up mownted boads. The most sudtable knot
for hanging & hammoack.

8, Towing Knot
Good for securing a tow ling, it loosens sasily under any load
but won't slip or untie on it swn,

10 and 11, Masthead knot

This knot can be wssed to make 2 holster for & jug
oranet ﬁum‘l‘ping -uhracl:l. but make sire you
b o Lot of rope.

12, Running bowline
Based on a basic lasso. Can be used tocatch
Heating logs ot 1ift sunken objects,
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f ][ Yhe decizon e push off from dey land and venture cut into the opan Henwever, pou can uncover the seerets of capricious weather patterns and chanse
ocean b8 ene that must be weighed carefully The success of the joumiey a aafur wouteor more siitable tinne to Lisnch your vessel. To make sure you doa't
and well-being af your passengers is nat entirely in your hanids; get caught up in the perfect storm, you need to read the signals in the sky,

BAROMETER

This Is used to fonecast weather changes.
Take a thin sheet of trass {an alloy of copper,
znc and a small amaoant of tin} and oraft i mto

& small, air-tight box { | |- Create & vacium

inside { page 198 ). Thezir column puts prossin

o thie b, and the brazs sides of the box act

as a membrane, becomdiig conver or concive 4
These changes are transmitted through the system
ol lewers {3-] o the areonw {4 ), which rotases

along the scale to-indicate the pressure, When

the pressare rises, the box will compeess and pull
the spring { 2) with the arrow attached toit;

when the pressure drops, it will straighten out,
puihing the spring out. If atposphite pressure
drops, expoct sborma and rain. 1f [Frises, then

the weather is inproving — call everyone above
deck? The accuracy of the barometer depends
o whens you store it; Keep it in the shade and

-

ALy v T ke o Bazrosisler, cuf o 10— 15 o pegmanmt
from Hie dravik of o pevivig sgrupe dnee, Malke sure i segiiieni
includes & Brunel Pegl aff the bark: The el o the branch

wall driap brefore ram anid nise before clear weaibisr




SAILING _ METEOROLOGY

WEATHER
FORECASTING

Raln-storms with high wind speeds

are often preceded by:

v Rays of light breakdng throsgh
clark clowds,
A crimson.red dawn, 25 well
a5 a redsdish ting to-the suncr moon,
Certaln landmarks being clearly
vighle but seeming much closer
thian they really are while all sounds
car be leard VELY 1.'|Ea|:|.}'.

« An incomplete halo of light
encircing the sun of moon
with an dpening mear the togp.
‘The zun setting against low clonds
with layers of cirras or cirrostratus
clonds an the horizon,
Birds flying quickly towands
tha shope,

Lo, gentle waves | 3050 cm high,
as well as dead swell breaking near A f
the coast or shaking the ship in the open f&' s
is poming, Clowds growing rapidby '3' * .. |
upwand in the form of towers partends e | R
a thunderstorm, dewnpour or heavy

Er=} |:||.:rir||._l_' calm weather, meExns a sAarm
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Lannect twe pasldle wheels {1 to o notating axde {2 ) and fasten them

ta the body of the biat. You'll need a very long; thick, sturdy rope { page 18]
Attach one end of the rope 10 the anchor {3} and wrap the ather end through
the axle and around a large deam (450 that it winds and urwinds with

the movement of the paddle wheels, Carry the anchar to the front of the boat
and hedve i in the direction you want 8o o When it% securey anelosed

tox thse bottom of the river, the curment pashes against the paddies, making
the wheels Ephin

BOAT

= iy

SAILING

—
s

M

owing downstream i a hreese, as the flow of the river carries you
along: Bat what hap pens when yoo need bo deive s losded malis
o vessel against the current to a channel upstream? Yon can still
harness the safe, cheap energy generated by the river if you simply add
a watir wheel After all, water whesds can be used for more than fust
grinding grains. The principle behind the paddles wheel boat remslng
thee samie. You can weinslorm o waker wheel inta-a lil!':i':l'i'lfﬂ'[ifiﬂg vestgl
by adding a few key elements,

-_‘__’
= e

The rotational energy is ransferred to the axle, which egins to spin, winding
the rupe around the drum. This allovws the beat to travel upstream until &
resches the anchor, znd the process starts anew. Remember: The longer

the rope and the farther you throw, the farthier the boat will be able i travel

inumega
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SAILING PADDLE WHEEL BOAT

The paddle wheels act as the motor ofthe boat, while the cable or rope
wonid around the dewm is like-a propeller. This is the same system ased
in mills { page 234 ). By the way, these wheels can be placed both

o the sldes of the ship's hull and bebind it The Blades should be coversd
with a mudguard (3}, which i a dheet of metal attached to the hase

of the wheel. You can even improve your boat moded so that it moves
continseusly, even while you're repositioning the anchar

To do this, you need to Gsten two ropes with anchors to the shaft and use
thim one altee the other. Whibe the ship is being pulled aleng one raps,
thie second 18 thrown furthes .I.II:|I'IB_ thie route. Ap.:l.ddl!z rowier with two
anchor ropes-can carry a boad of dozens of tons against the current and
wind, As they turcn, the wheels won't spray drops of water on the deck,

and all passengers will stay dry.

Llise manpower e get the anchor doder bo the intended direction
of travel, Send & few of your srongest deckhands shead in 2 smaller
pedal-powered paddle beat (say that 5 times fast) to place
the anchor. Place the paddle wheel (which can be replaced
with a propellie] {8 ) on the same azis as the pedal drive (7).

Give your crew the order to start pedaling. The energy they -
generate will be transferred 1o the axle. Make a steering lever (8] o
tio cantral your pedal baat. You can wuse these small boats ag water
taxis or have & 'p-iulp.nl: sail around the lake. Ehl‘t‘hﬂﬁ and ]mh]
boating with a friend is 2 great leisure activity,




SATLING

splonng the ceean may help you uncower the mysteries of yoor planst's Tiuk if you have sufficiomtly strong materials, you can biild 2 sealed device capable
= history, But human physiclogy has its Bmdtations that prevent people af normalizing pressure changes, diving to great depths and staying these for

4 From diving too deep or staying undecwater too long, As you dive doepes, 2 long tinse.

the pressume increases, compiresiig tye air in-pour langs mare asd mone

DIVING

Mlake the body of your vessel oylindrical. This shape distributes pressure
evenly, preventing the sobmiarine from being easily crushed. The desper you o
plan b desceml, the mounder your vessed should be, Inclode a fud tank (1)
at-the botions of the Tl that will werk [ie 2 Bsh's swim bladder, Az you
descend, the bladder fills with water, weighing the submarine down, When
ot wint bo surface, voud the water by filling with air from a compressed air

reservair [ 2 ) located above the tank. When oI dive a@im,qhg waler pressire
will putomatically push more water into the tank through avalve (3),
causing the boat fo slnk

-_"'I;Ehi' T =5
A R

FORWARD MOMENTUM
You may fini inspiration for yoar submarine in fish tails and bicycles
ipage 164, Tha fab rall design can be applied to the radder (4}, which
b3 used to steer the boat. Andif you don't have an engine design that warks
anderwater, make a bicycle-powsred submarine. Simply attach pedaks (5)

teryour propelier (8 ) using a chain drive and beve! gears, and you're off| At challow depths (up o 30 m) the coow can even sttich hoses to the comprassed
OF course, this only works for very small, light vessels. To make navigation alr within the baat to explore the anea pust outside the aubmarine. A regulatar
stenpler, install 2 periscope (7) using a system af mireors (page 182). Search valve supsplies air from a compressed air cylinder under the same pressare

far evidence of ancient sunken chviliations and avoid underwater obstacies s the surrounding water. Any deeper than 30 m and things get mare

by looking theough the windows {E). To ensure you can breathe normally, complicated When you breathe the compressed air, the nitrogen It contains
scrub the air of carbon dicxide by pamping it through an alkaline solution, iissolves in your blooed, [f the pressure drops too rapadly; this nitrogen forms air
and fram time fo timie sdd fresh air from your life support eylinder (2], buabbles in the bloodstream, cawsing severe iliness. That's why rapid ascents can
relloving excess pressure thoowgh the vent valve: be-dangerats — your body needs time to acclimate to the pressure change.

_—



SAILING SUBMARINE

Tor study the seabed, you will need 4 deill { 10) and & movalile
suanipulator arm {11 ). Gve your arm ball joints (page 172}
o e o full ramghe off motion

ATMOSPHERIC DIVING SUIT

At depths of 2040 m, diving with jist s compressed air tank becomes The environment inside the sait contains normal 2ir 8t stmospheric presaure
impossible because nitrogen at these pressires actually starts to have 50 o decompressian s required when refurning to the surface, With 2 suit ke
a narcatic effect an the body, Decompression time is also greatly increased. this, you can work below the surface for as long as your air supply lasts, When

Thiese problems can be sodved by making an atmospheric diving suit, which designing your suit, make fure to use o #rong material for the body plates and
espentially functions like 3 miniature submarnne. sealed hinge joints for the limbs.

—— 715 ]
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] ruthe history of the undverss, very fiew cosatores have successfally veniured Bist b ? Balloans ane buffoted about by the wind, and Tand-lubbers like

vwatzids the bounds of their natural habitar, And thoes who have krow us e vt b master the capricions currents. As it tams oul, de air i like

alnirg s ecessitates large-scale tansformation, Fish Bopped out onto dry 3 dened, ransparent ooean, st in motion by 2 thousand tiry waves, Thess
land and trecamie mammals; humans soaned o the shy and became pilos. winals are bnvisible bo the naked eve, though hunting them down n't mach
In the caxe of the |stter, humianing as & whole begin toexpenience exlsionce ofa challenge; You fisst neid to ook bo the earih [Fyouw want toread the winds.

o 4 planetary scale, Distance and geography anen't enough io hold back
Phie b of civilization when youre capable of fiying through the aic

I, Hrat gowge
2 Parachute malie, sealed wiile aorbarne

i agrenied for e
Turning railin

Faallsisd

Raermer

Mirvesiering wenf e,
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a et st dp updrafts. I veu plin
o il e, e sune fa faald dhy boverage
service unhil affer the ieip,
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in arder be maky if aichght. theagh
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& o close e Fve sun.

Heat gasge

Hasg i wekphiaal fag om.n wire with
a fos miliing pani chese ro dhe Sap
af fe-bafToan comitp B ek e overheads,
|I'||'__|-klg I-I-'IIII-A!||'I'I||I mifit dhr fraket

Basuer

Hulld a e wmder the openteg
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il g, 18 wedll fike aff
irilo Bk g Ol -,!‘I;I e EeT
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HOT-AIR BALLOONS THERMAL UPDRAFTS

Elying in & hot-air balloon is simply a delight. Even [fan icy pet stream Rutys of sumlight cut right through the clear air to warm the ground,

it whisking you along at 300 km /b, it's etill geitg to be warm and quiet Thee ground, in tum, heats the sie. Thin, beated air sunges ugward but s held
ity youar basket since the balloon always maves dght along with the air in place by the thicker layer of cold alr above it Before it can break through
around it You won't even fiel the wind, And since the burmer creates that resistance, the warm flows gather at a single point that's easy to see.

a pocket of warm it it travels with you koo, There's abways an unissual phensmenon below — a patch of burnt earth

m the middle of 2 green Beld, for examaple, ora lane hill sueoended
by plains. Head in that direction, and you'll catch the updraft,
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AERONAUTICS

JET STREAMS

Ohnce you're af beast ton kilometers up in the als,
ou 1l encaunter powerful winds called jet streami
They can reach 300 km/h-or more, and you can
rile them for long distances: But even il you're not
willing to risk flyving this high, just remember that
each altitude has its own wind. Looking o head
left whilke you're being pailled right? Drop down

a couple hundred meters, and yoo might find your
wish granted,

Limiern sooud

Hursding iir currents sidng irfal and crroe isn 't a grent plam,
Mk a flytng Leniern oul of 2 paper iack and g candle
and launch it info the sky ro see i & catches o cwrvend oy
im thi wight diecction. I it does, ye can sendd your bedar
dafinen I|||.1:|'E ulﬂ'r'lg.llr Prefimd i

Cemrgfud! Wiy twe i currrnits collidle, yor'l emperienie
e shwtr, nehich can b |nr:r|.|'|'|'.'i::|' J.uhlg'l‘rm.l.l. 1 thie Bk
il ey, your balieon wll Read off in e dbrechon while
wattir gondolin will e swept muay do mmethen

Caarefail T woree firvd pavielf o dhe oppotite or letwdnd mide

uf. 1 emissnfain, jaki e potey bo b 8 desepfive deusidape
wind Blmatng i woeer faee, Flyving here is fighly dingensus
et the urfrulmer. Do ¥ mirtake o real gt o wimd

i#i maleddmy cotaim,
for %

DYNAMIC UPDRAFTS

What happens when the wind bits the gentle slope of 3 mountain?
[t ahoits upward. If you want to track the direction the wined is blowing,
ke a windsock out of striped fabric | page 82, Thiswill show vou

the direction and sirength of the gust, 1f the windsock points towards

The dowady road

Thserand Povws snck sty e onat ot gronamudl, weliich
e condensgs i the 2ol drre e=d furm mio ghimds, }:ﬂ'r
i ey on cumnlus cloads Tefoone plaey v wnsked mivey

Iy ter weinial — Fivere wall be @ therrma! columy
unidernearh wach of thees. Hop from o o clowd
arvect o T fond ol ranvefing: thee closady raand

Lodlidfers ﬂlrm_;\f 336 Fean Feim alfahiide poi dhee
it Bt if wose nrvlock the secreds of the dkyi currenty,
ol I il e il fur by alift fior v

the msintains, By b that direction and enjoy the LT g the moustalnstde,




need an asane. For sonte resson, this often spurs the creation of large,
ervweled airports, endless chedkn lines, passpart costrols, security checks
nd printless rales sbouthow much Bquid you can ke where: Ty o avoid all
that and remember W anjoy voir light. Bt the chy & far from the Bmit. The day
you mriake your first joarney into the great blue yonder is the day the space race
beging. Itis said that once upon a e, 3 Sog wis the first animal to make it
T apace. Bt you can suzely do better than that,

1[ Fyem want te dravel hundneds of milesin houss mstead of months, you

T __,_,-'—'-'-

=5 A "'."'x\"ﬂ. =
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INSIDE THE COCKPIT

Torcontrod the airplane, you need to install a joystick connected to the ailerons
angl elevatars to contral the rall and pitch of the aicplane and pedals

for mudder corfmal, &y well as levers for the ﬁ.]p::,, I,m:ﬁjnﬁ gear, ete.

If the alrplane s small, vou miy have enough muscle power 1o charige

the pasition of the elements using cables, rods and levers, bue if the simplane
1 mare-camples, you will bave fo add mechanical, lpdranlic and eleetrical
devices that respond 1o commands from the pilot.

AVIATION

THE WING

The min part of the airplane b the Aeed wings that wse airflow o creare lif.
Th shapa of the wing is asymmetrical: The apper part of the wing has 2 lnges
surface srea than the lower one, The difference in sirflow welocities {air moves
Faster above the wing than bebow i) creates a mone of incressed pressure ander
the wing and a zone of decreased pressure above it. This positive pressune
generatesd From below starts to lft the wing,. The larger the area of the wing,
thie greater the lifting force

During flight; the wing carries the entire weight of the vohicle, so chooss

a light but stromg material and sttach it selidly to the fuselage. Experiment
with different wing shapes, anghes and locations of attachment to improve
spradynenic performance. The main dlemeing of tle wing are the console,
the center wing section and the afleren {3 small deflectable plane ar the back
af the consele ). You conkd also sdd trailing-edge flaps et when extended
down generate extra fift —for flying at bow speeds during take-alf and
landing —but add a lot of drag. Angled wingtips hebp reduce the vories

thist formnz af thieend of the wing and create extra drag,

FLIGHT CONTROL

L you lower the aileron on the right wing and ralse
the aileron on the: keft wing, the rdght wing will
hiave more kit and, accosdingly, the airplane will
rorll ko the Jeft (B).

Thie tilted surfaces on the rear horizontal tuil

are ebevators. They control the pitch of the alneraft
[f the elevators are tamed up, the tail section

af the plane drops, the nose rises and the aireraf
will chimbs to & higher abfstode (ITTL But be caneful
not to pitch wp oo much and stall the airplang!

The airplane’s fin ks equipped with a vectical
merving part called a rudder. Swinging the rusdder
b the right causes the tail of the airplane te ghifi
bex thee Jeft ana the airplane itselfro tarm

ber tlee might (11,
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ATRPLANES

ENGINE

Iy puilse o1 engines, the fuel-aie mixture is fod into
the combustion chamber { 1} in small portions

wt regular intervals, Durdng flkght, air and foel are
supplisd fo the combustion chamber through the
airinmke (3) and the fuel wakve (4, which mix and
are ignited by the spark plog (5] during eperation.

Combustion byproducts escape through

the poezle {21 and the air inftake, creating throst.
v to the difference in length between the two
pipes, the pressure i the 2ir mtake vabve drops
while combustion products are moving through
the exhaust pipe (B}

Because of its low power, this engine is not capable of accelerating a large é_ E&wk i,
alrplane to take-off speed on iks own. Use a catapult to make up the difference 1 _Mm;"'"*- o
Eecp in mind that such an'engine has a very high fuel consemption per anit 4. Flam

of thrust, mach hagher than the turbofan or turbojet 5 Spar

alrcrafi enghnes that you will have-to bulld
in the next stage of civilization.

1. Coshsshipn shamslier

1, Jetpipe

3. Ajrvatee

l‘n. Fuel walie
5. Sparkplug
6. Exkoodube

This creates a partial vaconm i the combostion
chamber; forcing air and part of the gases from

thie exhanst pipre it the chamber, which then acts
a% a virtual pi:ll::lr:. LOmpressng 3 new partion

of the combustible mixture and igniting it.

e cycle iz then repeated, creating continuois
thrust and forward mamentum:

fh Leafing sdgr L1, Fedagpe

1. Hyvaslps B Now

B. Rudder 13, Cackprt

9. Fa L4, Lindimg gear
I Seabiliser




AVIATION

igher and fasier docant always mean betber, Sure; planes can
faice you on 2 quick Bt somss thie ecean, but they'ne ill-equipped
i hnd semeone bost ina forest or deliver o packapge when
there’s ot enough reom for 2 landing strip. But these things become possibile
when you ievent 8 eotororaft, Let's start with a simple type: a gyroplane.
It's both light and maneuverable — a perfect choice for novice pilots

THE MAIN ROTOR
The rofor is what creates [ in gyroplanes. That being sadd, it st connected
to the engine but rather spins around its axis in a sate of free autorotation.

2o what rrakes it torm? As it turns ot the oncoming Bow of air propels the
wingz, Even if you strip the engine from @ gyroplane and fess it off a ofiff] it stll
won ©erash,

Thisr ey is the gt of the rotor blades. See for yoursell — the lower sarface

of the Made iz angled sgainst the direction itk epinning, A& the dir Tows ander
the rodar, it hogins i tur exsctly like 2 windmill. The blades ane alse shaped
like airplane wings {page 224). As they spin and cut through the adr, they
cresdes B, an effect that's called sutarmiatios

Vo newel 2 running start bo get your gyroplne

alrharme, although the roiwdsy doeset need tobe
as lang s it does for an airplane, But for vertical takeoffs
and landings, you're going to need 1o invent a belicopter,
which is 2 machine with 2 roter conmectid toan engine.
The prabdem bere i the complexity of the technology.
The robor actuslly changes shape several times
each second. For now, perfect your craft
with gyroplanes.
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GYROPLANE

-

Main rafar
Tnitersa] conibrablon e wydh pq,nl'lr_r Fl'l'l:lrﬂl|||‘r
anurm.rro]{.l.i'lmhir:l
Fligtt comironl

Tl

Faudder

Lifting sorfuce
Ailernus { Literal somined,
Jor tumning rigld and lefi !
Alritude conirnl
.'#l.lhl.ll;rr}

ok

&

Be mn

T et the giroplane rusng, fosr fmsent

the iufrenaf tombusiion engise {puge 284
Sheer il alunr dovin lI'_&;.l.'ll.:r:l].: rnuual'l
Jorce,and shean englaes require 5o mic wiker
that they're doa hiedvy for prrctical s

i.u_iu_'llns micedirinrs

{227}

= = Thee ﬁm’.r_:.l Pl paiigd I‘l.rrb&: B EQIn £Pew
in dhe liphdest of breczci o sk suredly
installed om i quaiity bearing {page £72].

PUSHER PROPELLOR
Antorotation i all well and good, but flying machines must de more

than simpdy Gall in style, How do oo ensure 3-constant fow of air underneath
the rodor, even as the E}'mplme is :].HIJEI:II!IIIE? In this case, you woonld Hit

the rotor :|i:gh1]:|r toward the rear and -g:l.w the machine 3 boost with an mg'in:
driving & pusher propeflor, The thibed rofor polls the machine tackooraed slightiy,
buat the engine is-maore than cagable of overcomng the resistance. Just make
sare the lift doesn't send the entite apparatus shooting off intothe clonde

STEERING

Agldiizg a horipsngal stabiifzer and a fn like those seen on alrplanes will make
your gyroplane steerable. Coptrols are a piece of cake: The joystick handles rofl
and |'_|l:|:|.'|. while the ]'mh.h are oomavected 1o the nedder and contrasl Wi

Want to go faster? Just hit the throttle,

AUTOROTATION
While they may seem complex in design, there are actually gyroplanes 2l
araund you. Remember the double-winged seed pods that spin ployfully
down from maple teees? In-childhood, you may have calbed them “helionpiers,”
“whirlers” or “bwisters.” After droppang from the tree, they fall slowly, beanng
lhe :.-:-:dr. lhl:].' LTy I':.r Hway on thie wanton wind.

P
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It rent & dlream bait the feat of engineering penius that s the dirigible T
It comsumes Higle fuet but can travel bong distances amd, despibe iz size, -_ﬁ:-"l:'"' ___;,.lliﬂ
ks very maneuveralde Although there is the Isswe of finding parking 5

ﬁ ﬂ‘!-'lﬁg mikching that's [Eghter thar aar but hasa high carrying capacity?
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STRUCTURE OF A DIRIGIBLE

Steeambive the design to create exsra it and expend less fuel; and ifyou
rhighttly radse thve nose during flight, you can creste even mone aerodynamds
[ift, stemdlar b Ehye way the wings of an sirplane work. Yoo may choose o 6l
the hody with hydrogen, which is thi lightest ofall gases bat is extremely
flammahle. Saturate the fabric with latex to make it gas-tight. The envelope
shiooll e sodt — the gas pressure will keep |f Inflated, This kind of dinship

|5 easy bo assernble, disassemble and transpart but cenniot be made very large.

You can sapplement the shell with & [rame to give it rigadity. The semi-rigid
abraliip also retaing the shape of the shell doe 1o the interial prossure

of the carriir gas, but in the lower part, it has a riged keel truss to whicly
the habitation gondoly ind sther elements of the airshdpare attached.

Rigsd airehips have an external boad-bearing structural franse made of transverse
and longitudinal lead-bearing elements covered in & biyer of fabric, Admost all
the ship's equipment and gondela are mstalled nsede the frame: Strike & balance
between the weight of the vessel and the amount of gas: if the airship is 100
liggh it will By up uncontrollabdy, This balance muost be constanthy monitored,
With a-change in altitude, the air density and pressure change, so-the ratio

af the weight of the gas to the ambient air will also change. To balance

the llrlhip, use ballonets — alr b:i.ga inaide the outer emvelope. Whemn inflsted,
they reduce the volume available for the Hiting gas, allowing yoo to compensate
for the change in pressure within the envelope during ascent, descent or sudden

HYDROGEN PRODUCTION changes in temperature: pump atmospheric aicin or out of the grvelope, thus
Llse water electrolysiz. Under the influence ofa constant electric current, controfling the total gas density and, accordingly, the Efting farce of the alrship,
wber breaks denv into oxypen and bdrogen, Apply soltage 1o two dectrodes Install combistion engirees (page 244) and prapellers an the airship to create
inmeersed in waker: The positive sideis the znode; and thie negative side horizontal thrust, Place them at the back of the bull and artach the slevators

s the cathode. To improve conductivity, add ye to the water. Hydeogen b the autside to guide the boat up or down. Rudders and side propellers

will be released from the cathode side, and oxygen from the anode side. will carne in handy during horizontal maneuvers.

— {75
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gravity, thicu art 2 hearthess thing,
O Farbidding man te spread his wings
and fly and doonzing him to plumme

to the gn:lun.-;l.

You need a large piece ofairtight Gbric. Ordinary
carnvas will not work; 25 115 B0 heay and balky,

LUise silke. I your goal is to land a5 safely & possible,

Bew i canopy parachuter cut triangular section
of fabitc (1] and sew themn together. Remembor
fo reindorca the seams with wide dbbons so thas
the parachute does nat tear at the seams under
& heavy load,

pARACHUTE

AYIATION

Eatyou can slenw the descent aml survive the G,

evien from very great heghts; ifyou know how
bis pit anuther nataral force agaimst gravity —
alr resistance,

Special air slots (2} shoald be cut in the canopy
of the parachute to allow for some air flow. At first
glaice, this may seem toredice the elfectiveness
af the pasachite, bat in fact, these dote release
excess pressure buildup under the anopy. and
atabilize air flow. Fortify the parachute with

a stronig, wide webbing sewn into a net over

the top surface of the parachute amd ending

in loops around the peameter {3},

230

IFthe sails of oir ships can bear s along on water
wrves, winy mod creste another kind of sl to caeh

air waves !

Attach suspension lines (4) — long, sturdy
cords — to these keops, Make them from woven
ailk threads. They will sl over each other easily,
which will prevent tangling when the parachute
opens. Gather the suspension lines infto for
bundles and attach them to the parachate pack
with carabiners (5). Sew a reinforcing webbing
areund the bottom edge of the canopy between
the suspensson line aitachment loops.




AVIATION PARACHUTE

Make the final circomference slightly smaller than the canopy itself so that
it gathers at the bottom, preventing it from sagging and tangling during
depboyment and reducing the time i takes to Al with aic

Initially, the pirachute b packed inte 3 compact bag of comples design to await
d:pbupnum.'ib release the Fm:hul:e midt-air and make sure it cetches and

fully deplovs in the airflow, you'll need to apphy some force.

Droing this manually is difficult, but you can make the task easier with the help
of & specis] senall pdot chute (6 | Iwill do-all the wodke for poa: Ag it catlies
the airstream, it pulls the main canopy out af the pack behind it.

PACKING THE PARACHUTE

How the parachute i packed determines how quickly and effectively it deploys
The canopy should be folded longinadinally so that the seams remain stralght
Thees it |= folded perpendiculardy snd placed in the parachinie pack. The lnes
st abso be packed in'a specific way 5o they do not get tangled. The pilot
chute fits Inko . special compartment separate from the main compartment

of the parachute pack,

The pack conststs of four flaps that open like &n envelope, Diuring the packing
process, they shoald be hedd open. The different parts of the parachute are
packed In the ordecimwhich they must be deploved when the parachuate opens.

Fir, the Filnl: chute ix folde=d and secared with a clnmng Fi.l'l. connecisd

o the valve of the main parachute chamber. The suspension lines will open
according to the order in which they are packed and are Bstened to the canopy
with shackle pins connected to tensioned elastic bands, The: skydiver pulks

the ring connected to a cable hobding the plns. When the pins are pulked

out, the tensioned elastic bands are released and quickly open the valves.

Tha canopy of the pilat chute catches the mising air stream and unfurls,
drawing the main canopy oatofthe bag with i

L Foldingthe comspy
[L Plaring uprotesivg anver
L1 Cheecking the cable plrcement
[V,  Huoliieg s paciing the bees

V. Pedingihr parachuis sl the pacl
VL Plucement of thee prlat chies
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b forces of nature can be
tamed and harmessed.
Thiis will enark th beginning

of the age of mdustrialization. Wind
anad water can be used to power
millstarses, pinpi and water-fifting
machines, presses, jackhammers
and mine hoksts This shiliey will
helg b find new resouzces and
creste |npcvilive myventons and
produocts légding to the growth and
development of new technologies:




INDUSTRY WINDMILL

WINDMILL
Winadmills are mechanical devices that comvert the wind's kinetic Energy into
mechanical work through the aerodynamic acticen of the airfiew on the wings
ok the mill. The rotor blades of the mill { 1) are pushed by the wind and begin
to rotate. Whens needed, the rotation of the blades can be bincked using a rape
and chain (2] mounted on the rear of the tower. On the shaf connected

t the edges, there is a large brake wheel (3] that drives a pinion (4} at the top
of the central vertical shaft (5} running through the whole structure. Below

is the-gear (6) that drves the millstomes {7 ), Only thie upper stone rotates,
while the kwer remains stationary. The gap between the stones should be
tiny to Fmdnl.'u a fine Erim:l. The finished grain flour fows I|1.'r~|:-'|,|.E_|1
the channel inte bags.

Tor allerw thee mill blades to catch the wind blowing from different

dhirections, mount the upper urret o rotating platform that is
turned by a fantail (8) and gears

WATER WHEEL
Canvert the potential and kinetic energy of water into mechanical work:
The water drives the blades of the wheel, It transmits the rotation from the
wiaker wheel (9] o the drive pulley, which uses o belt to make thesecond
pulley (10} cotate. This is connected through a shaft to the gears (11 and 12);
turning the gear wheel that rotates the millstones (7). When determining how
you want to place your whieel in the river, consider that an ovechead wheel,
which has watar i'l-uure-.‘l: into it from above, is more effickent thana wheel
[owered into the stream, as it captures the potential encegy of the falling water.

Combining a windrmill and seatermill will increase your efficiency —

il the wind is low, wse the waterwieel to.continoe processing geain without
i.l1l=r.|.1:||:||:i.|:rn. Thix reduiines a lever '[ 1 ]:I :npn]:ﬂe u[m-'il'.l:h.ins between

thi windmill znd water whieel 5o power the shaft {5, which tums the gea
wheel (6) driving the millstones { 7). Lifting the bever engages the windmill
gears through the windmill shaft { 14) whilst disengaging the water wheel
prars {16 and 17) theowgh the water wheel shaft {15), and vice vorsa,

Thie: Frigh-gpeed vertical
warder wheel is o profolype
u_ll'J; pum.l.-pg:\':ul‘::.'llnl'
technolegy: deam i
pover (page 342 aud |_-1_ I
bepdroslecivic power with SRR
vt turlvims. Theis bppe ; 'l
of whed rguines o poswera
anf fitsd sdream of wader,
wuph-as g hnr#l,h.l.l. You ces
craafe thesé technologies

s the mxd alape

of develsprnest.
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§ PRINTING PREgg 2L

he printed wore gives rise to the collection and distribution Printirg facilitates the apread of idieae that may form changes in your
of knawtedge, Suddendy; mare peopbe will be ably vo Al new sncietal sircture, With the help of hooks, flyers and pamphlets, all types
knowledge and add it to thelr own of information will be availatile to all levels of sockety,

et thiat you're not stuck tediowsly transcribing texts by hand,
creaty & prinding press. Yoo 'l need individual letter stamps

that you arvamge 1o create a text, stamp onto 4 paper, disassembile
and then rearrange to create 2 new text using the same type stanyps.
First, carve the letter stamps from weod, Press these forms indo

A nbsture of sand and lqudd glass or into a soft nactal such

as capper, Pour an alloy of malten Jead and tin { page 1 10} into
the resulting mokls and let harden. Now you can use these Stam
to prent bewts. fast keop inmind that vou'll hive to carve the
wiidin letters in a mirmor bmage so that they Tl ond up fcing

the right direction an the page. The cast stamps will also

ke mirrored. You'll also have to got veed to arranging the words
backwards so that they read correcthy {m the printed text.

Mlakoe an ail-lxsed ink from soot and turpeniine,
which can be obtaised by burning plne resin
Apply the ik using o rishber naller ora ball made
fromm gaose skin and stuffed with wool. Treat

the Beatliss with unne to make it sofber so that

i won 't wess o thie typeface as quickly
Lamerthe eofler or Ball evenby with ink, and

then carefully apphy it bo a1l aF the letter stamps
anid you are ready ta pring,

LETTERPRESS

St the maveable metal letters in the frame (7]
on the tabie base: Apply tlie k. Attzch & sheel
af papes to the heavy roller {6) with a handle,

1 ensure the rollér moves smioothly, cut guide
grouves inta the base of the table, Tum the roller
#a that the paper is prossed against the letes
board, The raized letters [A) ransfer the ik ontg

Woaden it profiyp
the paper (B}, leaving an imprint, Make 15 many 1: Casting mdds
copies as you'd ke by smply switching oot L S ciast from fead
the paper in the roller. Thin rearrange 1 MW;;JTT
the moveshle type to make the fext page 6. Baper roller
and repeat the process. 7, Frameiwith armnged e




INDUSTRY PRINTING PRESS

FLAT PRINT

Smeoth down a slab of limestone wsing water and sand (1), Draw divectly O ald soap, baking soda, carbon black and g (resin-secreted by plants
oo the alab {2 using a pencil made of soap, mutton Bt wax and carbon black when the bark 15 damaged ) to an oil base, Ruab the slab with powdered rosin
orink. Make this by mixing soot with drying oil, ebtained by evaporating i page 2060 and cover with o migture of caleined starch and subfuric acid (1),
linseed ol The acidic substance will stick tothe unp.;.lnrth.l sll.rFJn:, n'l.ﬁ:mgl it w,w:rpm[.

The painted pasts will remain water absorbent,

Wet the slab (4 ). Water and grease paint do not
inbx. Dince applied, the plgeent will stick oy
to parts of the stone that have besn covered
by wax crapon (and bave remained dry]. Yo can
alio make cobor prints. Diraw a différent ietdge
onthe slab for exch color you want to prinl:
on the paper (3] and run the sheet over
several timies, changing the pattern
and adding colors sequentialiv PRINTING PRESS
Place astane neodd L6 ] with the iJn:H,u
up on the base and lay & damp shest
of paper {7 on tog, Cover with
asheet af rubber (8} and 3 damp (9)
on fop This will ensure that pressiare
I= aprplied evenly across the surface
of the stone by the roller press (10).
In-a printing press, it b the mobd itsedf
thint mmioves: 1t & Fixed op 8 frame (11}
diriven ]:-1-' a gear whesl ( 12] and
b5 rotated with-a handle (13},
A B sorew | 14 ) isconnected
b the pressure roller. When
the wheel { 15) regates, the screw
s the rotational moverent bvbks
a linear downward movement, therehy
increasing the pressare and leaving
a ehear Invpredsion o the papes.

-
A

.
~l

Thie pper st be slightly larger than the poges Theds i g thap webien the blady is loered, irslizen

of the book you wish do privt, having Alank margms thraugh smosthly ond sides ageut the mataiiic
wrruril e rilge, which s thew be tmamed. Lhe mrfiace of Hre counter; Uk o blade e i oo like

@ guillofine-rple paper cutter, Mol o stack of pages et saaboer, Thiis wery a1y foowser P Iladle, thve presasre
together using a press, The edps of the teble should be will be appplied in & more concemtrated area, reducing
suifited with i rrictel dhrner for g the foree meaded fo ot hrough the sheets,
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hioever says that brute force never solves anyrhing i sorely
W mistaken: It comes n heney whien yoo want some wiie
ot olive oil or when you need o lend solid materials s ahiape

Baild a bydraulic press to create a force many tioes greter than what

st yourself cam apply:

L ST T,

% e -"

oy
Sl
e

-

The bever {1} moves the piston (2] inside the barrel of the pump (3} Liguid
(4) is forced through the mbe (5] into the power cylinder (6) and drives
the piston {7 ). When the lever is liftod, the valve (8) doses and prevenis
the liquid from Howing back from the cylinder, the vabve {9} opens and new
ligguicl ereters the pump When the lever is kowered, the valve (9] closes, and When the wark is doae, open the stop-gate valve (10} and the cylinder (7)
the fluid is sent to the working cylinder {8}, raising the piston (7) even higher. well retwrn 1o its erigmal pealbion under its own weight ar with thee help

The process is repeated until the work you need is done, Clamps connecting of 3 spring, and the liquid will flow back into the reservale {11) thraugh
the pipe (5 ) with the warking cplinder {6} and the puemp cylinder {3} form the return chanmel {12). The main element of the press is the U-ghaped
& system of commanicating vessels euffs {13) that prevent the outflioe of Lquid.




INDUSTRY HYDRAULIC PRESS

MANIPULATOR ARM
Chnice you have '|'.||:||:ti|.11:|. m:l:ing =i|11'|'.-.'|: prisses anvdd hawe
mastered hydraulbc technedopy, you can take on mone
comples tasks such as bailding robotic arms

with hydraulically powered limbs

|!'-'[=.r|.i]1l|.|.[=.l.|:|r armes fomsist of articulsted lEnks,
fikoe thie bomes amd jod otz of 2 hansan hand,
Manspubasors can be Budt with movable
Eimks that allow both translaionz!

and rotational movements

The combination and armngement

af these links will determine the mobility
af the pobso,

The movement of the limbs wall be Flrm-'i.d.ed I:rg.l I'I:.'\-IIITI.I.E'L'
eylinders — analogues of the muscles inthe human hand

Fut in order to move the heavy limbs of s mechanical device

with enpugh force, the wnength of a human arm & not enough.
Therefare, e only part that is opeiated mannally is the valve
comtrod '['I 1, while the pressar: is created |.ui.|1t|; a4 sEparabe pump with
a stéam or ebectric drive {2}, The pump forces an wily liquid under
high pressure into the power cylinder (3) where the piston (4)

te located, which is connected to the manipulator {6) by 2 rod (31,
"This is what makes the platon meova and with it the "aem”

of the robet. In lizu of a gripping hand,, you can atach any sort

af device — ashovel for digging, a drill for wells, 3 vice clamp, ete.

If o o't matall @ cuffsal, the pro wil s sk, a3 Sguid! Chviec rim of e rimg shaild br somwiz ead the other shaped
will begin to feak ot und you wen't be able do createthe proper— like @ holfoe. Whan lguid presses up against the U-shaped
Mﬂujprﬂmﬂumhhnulﬂhmﬂhﬁlﬂhiﬂtﬂrﬁ. wall, the cacfl, e fr chr Rewiiibly, creifen Bhie mecéiaary senl
ieiberresirtant material sick di rebber {page ). hetwssen dhie pistan and the griader walle

._ —
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hen poa learn 1o use fire for more sophisticared tasks than simply
W roasting hords of meal, you'll open the gateway to awhale range
o usetal new materials, Por example, you can purify ore mined
i mines o oldain mekals. And since large aononends of meelaly, such as inon
and steel, are needed to pestore civilization, vou'll need & seelter working

mounid the dock.

BLAST FURNACE

Cover the autside of the Furnace with 4 casing made of thick stoel sheds and
imake:a refracbory lining out of white clay bricks. This will rednce hest bosa

The stove afso needs some sort nfi:nnhng avskem Ao that it docset bum o,
Use water — when it comes in contact with the furnace, it will evaparate,
actively absorbing thermal energy. Gases formed during comlustion

are vented and mw materials (pheoes of iron ore mizxed with pseces of fiael

andl limpstonie ) are loaded into the upper part of the furnace {1}, Far fael,

use coke — eoal leated for 20 howrs st @ tenspesitiine of dbout 000°C
withiout any aieflov Belsie the forge is a chamber whers the coke is ignited {3}

Your'll need & belbows constantly pumping i through this chamber i order
b stimalabe combustion, In the wide part of the shaft (2}, the materials
are heated and iron (s ohtained from oxides with tho help of carbon
manomiise, which 13 inrmed in the formace. The oo melts and
flows clown, saturated with carbon, Cast iran and slag (maltes
impurities ) are formed, The slag hap o lower density,
so it Hoats om the surfice of the miolfen ron. Make two
channeds, one for removing tHee' slag and'one 3 listls
lower fior removing the cast iron, The furpsce
minst be running constantly: [Fthe sopphyof air
and fuelis cut off, the temperature will deop,
the maierials will soligdife and the firnace

will stop warking,

CASTING

L Makesmodel out ofwood: Try. for example, an angelic visage,

I Cust the mindel nte fws pieces-so that pou have & fat surface for casting
inad place m a molding bax (a box with one side missing ). Four sand
mimedd with refractory clay into the maold, as well as lguid ghass to bind
this mixture (melt the sand with soda and dissalve in water), Tnsert tuhes
irtter the sand to form channels for casting the metal. Pack the sand dovn
tightly then remowe the tbes and wooden model, Al these details will
s bmpressions in the samd; cavithes into which vou will proair the metal

INDUSTRY
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ML Connect the top and bottom moliling boses containing the sandy
imprint of your cast. Pour molten metal into the holes left by the tabes,
Let it sobidify. Remove the fask and break off the caked sand mald,
Beteath it wikl be your sngel head, cast in metal: Cut off the excess metal
held in the habes ﬂ"'l:ll.lg_h. which e nietad was poered. Sand and polish
thie finished product,
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o

A

OBTAINING STEEL

Cast lron is carhan rich, which makes it hard but not ductile. Tk cannot be bent "The carbon, intesacting with this cxide, burns off. Foreign Imipuritios stick

oz rolled, But if you remove some of the carbon from the iron o s open-hearth  to the resulting carbon monozide bubbles. As they rise o the surface, they
furnace, you get steel, which can be processed mere easily, Ar and combastible form stag. Combustion products ar discharged through the second regeneratar,
s are heated in one of the two regenerators { 1, 2] and enter the space abave heating It Air and combustible gas are persdically supplied through the fiest
the refractary brick bath { 3). The heat of the flames is reflected by the kow arch ar second regenerator the direction is changed by switching valves.

of the furnace and mebts the metal, fron ks ouddized by atmospheric oxygen.
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i s in i botling kettle makes a loose bid jump and rattle. The enengy . Create o stekm engine. [0 the Arsttechnodogical driver of any civilizaticn.

oFthis steam b wasted, bat it could eaciby be put to geod uee. After all, Steam engines deliver a level of power that even i tgam of horses can't maicl
why let steam digsipate inte the ether when you can harmess its power Andalmast anything can sérve 42 2 heat source: firewood, coal, peat, alcohinl
wiiel Ui i b oyour advanizge? ar salar and H:-:-:ﬂl.rrrnil CRETEY

GOVERNOR

Thie stear sngine is oot 2 particulady reliobie meclanizm. IFee shak Spins tod

quickly, the engiive can overload and blow everything up. That's why we need
@ i povernor. When the shudt rotabes loo quickly, the a-m:m:ng,]l EIFeE calses

the weights to swing out, tuming the vabe via a system of lewers that
"lll comnssusmitly redisces the Sovwof sheam infe the piston, I the shaft rotbes
meve slowly, the weeighis feld undir gravity amd the wilve opens the pipe
to albow minme steam oo puss through. By adjusting the fliwe of steam in this
winy, the machine maintsing 5 conssient speed,

fr i
Lrnrs
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i
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STEAM CHEST

The breart of 2 sseam engine, the element that nsakes the whale hoge mechanism
work, i6 the steam chest. Aftier steam is generated i the bailer, i fows into

the steam chest, Inside are fwa plston-vabve openings that lead tothe cylinder.
They serve as controd valves. The left Portopens; and steam mshis inta

Ehve cyplinder, pushing the pestan forward, The fhywheel makes a half-mam amd
pushes the pistan valve, chosing the left port and opening the right one. This
tirne, steam enters through the cight part, poshing te ploton buck. After another
half-turn, the fiywheel completes the cirde and pushes the [ston valive back
into place, once again apening the lef port, And se an. The fhwheel makes

3 full revolution every two pestan strokes. The machine patiers farward.

e T L U

RRRRY

The pastan valve &5 #lso responsihle for descharging the exhatest steam into
awatet-covled condenser. Once there, the steam becomes water and i sent
back to the boiler. It's 3 completely closed system.

B

i e

T o A




INDUSTRY STEAM ENGINE

AS5EMBLY LINE

Just because you have a spinning wiheel doesa’t mean youw have togo
arywihers, With the help of 2 flat belt, this enengy can be transferred
to a drive shak, which i turn can rotate smalber wheels o drive
mchimery b a factory, More inportanily, this allows you to baild

a factory amywhere, as yoo aren’t beholden to the fickle whims

of the elemental forces of wind and water

ROTATIONAL FORCE

Harnessing steam pawer to min the engénes [s only half the bartle,
WWhat matters more is Bguring out how best (o ese this mewiousd power.

The flrsr'lhn:lught that commies to mind: 1fyou have a Epinming wheel, you 2an use
it B0 ddrive somnewbere, However, steam engines don't jost tam wheels; they can
also rotate blades and propellers; meaning you can sail away as well.

FLYWHEEL

A cteam enging that doriees axbes tendeSo mave

haltingly ot sporadically, The foece needed

to turn e wheel of 2 steam locomotive or drave
miechanism varies dq':pl:-miing an the posEtion

of the sldi. To provide a ssyoeth, uniform
movemend, yvouo need a device that stores motational
E'ﬂ'.."fg'l'-'l.ﬂd UEEE 1 o fﬂl“?ﬂﬁﬁm for uneven
irction and mesisance. This device s called

a flywheel, The larger the fhowheel, the more
energy itis able to acoumilate anad the smoother
the dlrive mechanism will pun That's why

the fhywheel isone of the langest parts

of the enalne

F'l':rl.llrrl'

Pl rabee

Pirton

?l!.'HuLllm

Centrifupal speeal regulator
l:}'lll-'l'lj'rr
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team engimesare very balky and heavy, as they requine a bodler amd

karge reservoir of water, Ships and locomotives on rails 2an suppar

the weight. but theres 3 much bettes design of heat engine for transpart,
as well s many other applications: Rather than generating steam toinject into
a cylingder and drive a plefon, metead o a liquid foel thar bame to produce
hot gases that drive the piston — an inbernal combustion engine. This {s mare
fued efficient and can be boilt mach smabler and lighter

The mtcenal combustion engine commverts the snirgy of fael
combustion into mechanical work. Combuastion takes
place in the cylindes that is febed vwith a piston {1).

As the pistom mewes, i changes the volume

of the cylinder A mixtare of fuel vapor and air bums
bnzide the cyfinder, increasing the pressure

within the eylinder and pushing on the platon,

That in turm maves the conmecting rods (2],

wiiich gpin the crankshaft {3}, Te snsere unidorm
rovtation of the crankshaft, a massive disk known

as the fywheel [4) iz attached. The camshiaft (5]

is responsible for synchronizing the operation

of the vabves with the pistons. Tt eperates cams - meaving
pieces that apen the vatves (8} when the shaf rotates. As soon a5
the camshaft stops pressing on the valve, it closes. It is impartant
that the camshafi rotates hall as fast a4 the crankshaft, making ong
revodutse o four stroles of the cylinder, For the engine to work
smopthly, new quantities of air and Fuel mast enter the cylinders
thraugh the intake valve {7}, and the combustion prosucts st
b rempved theoogh the exhaust vabve (8] at the rhght time.

PREPARING THE FUEL MIXTURE
Bepending on the way you prepane the combustible foel mixcure, the engine A gasoline imternal combustion ergine requies not 2 Bgid fved but 2 spray —

can un o either gasoling or diesel. In dicsel engines; the Anished fued a fusbairmixtire. & speciad device known as 4 cashureter {2 prepares

is fed directly into the engine cyfinder under high pressure at the end the mixture. In the carburetor, the air flow { 10) passes through & tapered ful,
of the compression stroke ([1), smomizing it into tiry dropbets during accedérates and sucks fuel from the lost chamber {1} thesagh a thin hale { 12)
the process: The airin the cylinder s under muach higher prezsure, which and spraya it The airdamper (14) regulates the amoont of fised-air mitkane (1 3}
heate up the fuel mixture and causes it e combust without any spark. being supphied (o the engine,

Tnevefore, diesel engines do not need an ignition system,




INDUSTRY COMBUSTION ENGINE

Yoo can't fuest vent the exhayst gases divectly from the cyfindes into The imimense enengy seleased by barning feel heats up the engine. To make
the atmesphere. They are seorching hot and fly out at high speeds. sure it dogsn’t overheat and dis, you'll need to cool it using a special liguid
A muifler { 15) will slow them dowen. 1t a litthe box with different passages cootant that & pamped bo the radistor { 16) where it releases excess heat
and chambers inside that functions as a sort of labyrinth for the gRsas. tex the .:tm-:.'-:l:lhuru. |:|:||:|||.||.3_ diivn in the process, and then is cycled back

It alloses them to cool dewn and cxit almost silently through the exhaust pipe.  through to absorb heat again,

T reach high velocitics, you'll need
a lot of harsepower, Yow can Increas:
thee fuel combistion cagacity

of the engine by installing addstional
cylinders — mare fuel will be bumed
wiith each revobution of the engine
The lighter you make the parts,

thve more eficiently the engine

will work. Wieen the piston chamges
directions, it expends enengy to shop
rowing in ong disection and star

in theother. The Hghter the plasan,

Ehve Jess snergy it needs,

FOUR STROKE ENGINE

| — fuel intake

1] — enmypression

il — combustion

IV — exhaust

The piston makes 2 revolutinms b four strokes.

A = inlet walve

H — eadutinif valie
C — ypurk play

D — pistom

v —..|nnnf.'h_;rm!
F — rambsfunf

G — fuelair muchre
-

11— exfomat gin

245
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ith the eimergence of indistry comees the challenge of trapsporting An even mane effective sefution would be reducig the frction and ar
goods over by distances. And this is eeeritialby an econnamic task: resisnnce b tearky mil by KSR A vacum tabee, Flui along with the datter
Yo spensd resouroes te overcome the force of friction; Your geal of the wheels, all the ronantic atmosphiere would disappear, and then

is o recluce costs, An asphalt road will be maone efficient than a dirt road, what would be the point i

st Laying smooth steel mils and bailding trains to ghide along them

sl pwslisce franspictalam costs tenfold

Lyt ballieit Layer of ernsbied sleny s sand on o of the embushment for e
T af¥ barfr oo cistriboante fler Bt s prostect thee Layer of il enaferasath from enroiking
anad ermion, Remeesbyr i fin rfl'l.llll.'-qq ity by dhr pnbasbment; offieress,
iy 'I"\-I |...||'|' '|‘n|. F.ll m.i.'\.l: dirr

RAILS AND RAILROAD TIES

Soak weoaden this i tar and they will last decades. Raila require sted { page 240).
I you borge @ square cross-seotion and instead shape them like a letes *H”

they will be T times stromger while weighing less. Try o make the T [eird

oof the el slightly thicker i ornder bo-compensate For the high wear it will endiine
as the tradn pus ver 1L The mil 1) is atached to the rallroad ties £2 ) with chips
o scxews | 31 Yo also meed steel paiks {4) and brackets {5} to bear somme

of the excess boad.

WHEELS

In onder for the rin to be abide 1o nam, the wheels must be cone-shaped,

The whiec is tapered wo that the outer dim bas 2 smaller dissnetir than the innes
anve. When the train s going straight, the weheels toach the track # tie same
pint o wach sde amd are bevel. Bat when the mil tums, one wheel touches

the track ot g poiist slighthy more fowards the ouber rim; with o smaller dismorer,
si that it ends up teaveling o shorber distanice than the other wieel, As a resilt,
the aude begms tashif and the tesm nams

THE BRAKING SYSTEM

Accelerating a multi-ton bocomotive is casior than stopping i, To stap all
wheeels moving st e same time, you nesd § baking svstemn with an air
lise, A compressor (page 238) fills it with compressed ain The sir esters
the cybinder { 1), compresses the piston {2}, which moves and ises

the lever mechanism (3 ) to push the brake pad (4) away from the wheel.
When the comductor wants to brake, bie opens the brake valv to relsass
the air pressure, and the brake pads are pressed against the wheels,

[ 246 -



INDUSTRY

RAILWAY COUPLING

A bocomotive can podl a tradn with dosens of cars
weighing ters oreven hundreds of thousands

of tons, Aut this 1z only possible ifthe cars are
secirely Btened together, Tlhe slmpéest option

is b fasten them together with bolts. Bot they

will not withstand very high loads, and the process
of coupling and uncoupling the cars will take a long
time, It i betterto invent an agbomabic q:-:luplur.

It doen't requine boles, regembles o “sheel handshaloe®
i elesign; operates aubomatically when the cars
come together and withstands very high loads.

Railroad switch

A ravirnasl sedich prists, fhere are hes fizad el of redly,
o rnﬂwmglénnghl wriil the inked |||r|J|I|']|I||'F' off m e sdals
Awmawkag prece af the dvergence poinf can by moved eterally
info ome of fw posifions dn dinrcd i fnasm fewand o k.

RAILROAD

When properly fastened, the coupding locks fno
place with a becking mechamizn. Te uncouple

the cars, all you need to do i rmise the lncking kich.
The abeslgn of the couplings isclisdes & bitde soam

for mewernent; alkowing even's small, relatively weak
Iocomortive to pudl & hesoey trin, Thanks to this
leewry, wlhen the train first beging 1o move, it only
_|:-u|.'li|1_|:1 the wuitﬁlt of the first paitroad car The joint
imertia of the locomotee and the carringe |:-'uﬂ|.

the gecond car, thi comisned inertia palis the third

amd w0 oy all the way bo the caboose,

I itfie miovesy plass weandeer in als dainiaf pendies (1), the ol
couttnies sératght 0 the iwdlch puidies fee moviag section

e it i o (L) thr drodi wadirels sire meabbec ted dinkeaindi

thr i g rirtd i i i
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F=WASTE MANAGEMENT 3L NDUSTRY
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C reilizstion and garbage are inseparsble phenomena. Some civilizations  First, you'll need a coeveyar belt: A motar rotates the drive drum, which sets
hit a dead enid when they create convendent materials that they b in maaticin a series of rollers. As they rotate, they meve the bebt forward, carrying
o weary of getting rid af, S0 the saner you think shout haw o seducy the garhage throwgh diferent stages of the recyeling process,

Fawr waste b o nuindnium by recycling i into something new, the Jonger your

warld will sisrvive without envimnmental catastrophe. Bireak large preces of trash into smaller vmes wiing powerful cuiters powered
by electric motors. Sort smaller waste into different size categories by sifling

Thir bseing saidd, the process of recycling garbage ales eats up a lot of resoarces #t throagh miesh sieves of various sizes. The final stage of processing is waste

Cince yana G ol hew fo resabee this contradictbon, vou will become the most compaction. The finished lriquettes can be taken b ftories o be processed

sastainable civilzation sut thens! The main prosity is creating a convenient Inke papes, glass or other products,

wystem for collecting and separating trash g0 that most of it can be recpeled

and used agsin in other products,

METAL
Place a powerful magnet above the comeyor belt
o sepacate ot small pieces of steel, cast iron and
other alloys. Thiy can be senk to the snvilier

Lise an ey cumrent sepiritir fo callect non-ferrous,
non-magnetic metals Plice fined magnets on the inside wall
of a cylindrical shell. Use an electric drive 1o set the shell into maotion.
i main component of the separstor is the rotating magnet { page 194).

It produces a magnetic field aroand itsedf, forming eddy curments in non-

ferrous metals. They will create their own magnetic feld aroand the partiches,
The farce that results from the interaction of two fields repels ferrmagnetic
imyparities from the bulk of the row material. As it is pushed cut the front

of the bdlow cplinder, the non magnetic materials continge o naeve and

the magnetized particles are captired and beld by the magnetic field,
remaining on the surface of the hollow cylinder, This is low materials

with different elestrical conductivity are separated:

BATTERIES

Batteries require special disposal techmiques and will have to be sorted aut
by hanil. Lead hatteries (page 192) can be reused, but you will have

ber dhrain the electrolyte — sulfuric acid. It muost be soutralized, after which
itcan be processed meo fertitizers and hausehodd chemicals: or “cfean®
sulfuric acid can b restored to produoce new batberins

%

T =



INDUSTRY WASTE MANAGEMENT

COMBUSTION AND ELECTRICITY
Unsarted waste can also be (ncinerated, You'll need fumaces -ap:r.itiqg
at teimperatures above LO00"C. The heat generated by incinerating
waste can be used to generate electricity or heat water [ page 156)
for residentis] buildings. After burning, ash and slag remain.

Sl:.; a Fnb:ul.'i.:ﬂ:lr harardows waste, bt b can 'hr 1|$E|:1

for backiilling roads and railways.

TEXTILES
Grind and tarmn into a Ebrous mass. Make
huild.mE_ r11.1t'¢|.'_|=|:'-| ouk akat, 1|.1|,:|'|

AT,
- as heat and sound insulbators,
-
-

GLASS

Can be recyeled a practically
limitless mamber of I:|n1.¢l.._||,15|:
needs to be washed, broken
and medted down.

WOOoD
Put wood thiroagh awood chipper, You can-then
s R chiges W relaan water n gour Belds, make
Fuwel |.'n1'in'.|uu|.'|:-m. or nux inko fd""""'" o Pruﬂu-::e

s materez! smitable for rn.11:|.11g tarnrbure.

PAPER
LCardboard, paper and all related materials

should be pressed into 3 cobe and sent to another factory
far paper I:EI.'}"leIE. E.El.']-ﬂiuﬂ ELpeT SN b rusdde Dabo new
cardboard, packing naterials and teilet paper. Waste paper
should first be placed in large deums known as pulpers
where the paper b mixec with wabter amd spun at high
speedsto break it down inte fibers. The end product is-a polp
that can be made into paper again (page 288 ). You'll ne=d

o bleach it to remove the ink. Paper can be subjected

o a maxismem of seven recyeling cycles; by which tme thi Abers

have become too shart and are unswitable for production.

BIOWASTE

Biowaste must be separated from the rest of the garbage — organic muatter Gas s released during the fermentation process, so you'll need a ventilation

gumn ap the worke. [t can be remade info biogas (page 90} and used a5 feel for - system with a biohlter made oot of, for example, wood chips: Yo mest also

cars ot hesting. You can aleo ferment everything so that it decomposes Easter. anafyze the metal content of the final product. IF the Biowaite |5 free of heavy
Make a room with metal grating for the floor and build pipes underneath mietals, you can use it as a fertilizer saturated with nitrogen and phosphorus,
throwugh which.akr will blow, Aerate the crisshed garbage and mix with lactic and if it ks not, you can use it as a non-fertile fller o use in roads and raitway
aciid bacteria starter (page 104). Then heat the waste, speeding up embankments.

the fermentation processes und d.h:l'!.i.l-ﬂ'tﬁ theamoant of pathegenie
microdlora, effectively decomposing the organic matter.
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MARTIAL ARTs 3

MILITARY
T

T

ithowt a doubt, the best burtle & the ene not fought, Unfortunatey;
W 1 nsatter how strong your desine or earnest your effarts to keep
the peae ail resolve everything through negetiations, there
i5 @ high probability that net all the creatures yoo encouster throoghout
your travels may be iiendly and diplomtic. At some point, 4
yau'll have to accept the possibility of physical force in the fight '_'u
agaitist evil. And'it’s slways better to be prepared .

.
g

Murtial arts ave peimurily a form
af selfdefrmse. They are centernal aroond
develaping the ability b gaiickly amd poowrately
respanid (0 any sdustion, Fading ludinee

sl counlering enditty sgieagan,

Therefors, s afthe tecnigue ane gimeg

! dimmieniing the enenip ar bemparaey
duairiing the sse of ceelata ifmbe. Thin is miose
wadify aed ifficiently done wdien sou we
the pppisints own stregtk againd fim,



MILITARY MARTIAL ARTS

Thigee an countiess techndques usad bo knock

an enemy off his feet. and meat of them lverage
the opponent’s body speed and the momentum

iof Jiis mowement against him, Once your opponent
has kst bis balance, yoo have the clear .Hh-:mr.:gu.

Thie mvost effective moves are disorienting pbs dealt
to vital organs and nerve clastens [eyes, s, nose,
liwer, kidnevs, groin} and bloess o the jolnts, which
can termpirarily dhisable an enemmy and prevent
further atacis

Bk (1 5 worth remsembering that using
improper technigue will hurt you mone
thian the enemy. Strike with the heel

ol your palm to avoid infury o the
fingers. The best places to aim such
artacks are the nose, jaw;, oyes; neck
and Heroak,




MILITARY

ok e --'\-'l,.__'_

elize weapoms are needed for close kand-to-hand combar
Crafting thess kinds of weapons i a real art form. In making
a singie weapom, a smilth may employ a whisde range

af wuud'.ﬂ.lrkmp.; andl :|1|.|.-:|.:||.1-'-:lr':.|rl.3 1|.'|:hn.||:p||:q: carving, :|'|;||g|;'|5.
crgraving, stampiog, pililiing, coidiving. That's why you need akilled

craftsmen and qualiry matal {page 110

Blunt weapons deliver
Ione-breaking blows capabie

of stuning the enemy, But you can
musdtiple hits queckdy and is muach less likely also cambine elements of all
tar gt stinck in the target. Painted weapons 'r—.-._.._]k i 8 din - ¢ i ; . different categories to:oreate
g B 214 | Fa . '_:: 3 wour awn hybrid piercing/edged
- o or edged/blimt weapon;

Edged weapons weapans ane designed
bar iy slivimg J.u.ump.' im simgle strikes,
The: ghsrp eidge allows yoo to deliver

are designed to pierce through mutal
armnar with aie shap blow:

lmpact or crushing weapons sach as maces and mallets are refatively cheap The striking edge of pointed or edged wiapons — the tips and blides —
to produce and nearly indestructible. They can pierce through even heavy suite  can be made from hone, stane (such as obsidian] or metal, Its not so muach
of armar [ page- 256 and can be wiclded by both cavalry and infariry thie miaterial that's important as how well you sharpen it.

.'.-':5-'1-




MILITARY MELEE WEAPONS

1 A flambard, or “Hame:bladed” sword (1), lias Asledgehammer (2} is 2 good weapon
; a wavy bladde, 1bmust be sharpered from both for aghting warriors in-sukts of armor { page 256 ),
e sicdes, while the waves reaching the middle A hamimer has a higher center of gravity than
G of the blade must be bent to the sides at a-!ﬁght i sword, so the blow delivers more mnhing force,
angle, like & zamw, Leave the end straight For stabhing In additiem, all the force &5 concentrated inio
ke & regrudar sword. The main advantage of this a singe small area, so a warrior won't need super

design is itz destructive pewaer Wien pulling the strength to punch throngh metal asmor,
weapon from the wownd, the wavy blade acts like

asaw and inflicks sig‘rl.iﬁl:irrt]'gr MENE SeVere danugf_-

than a blow with a conventional blade: T leaves
a laceration that’s hard 1o heal

A mace {.ﬂ i.lu.unpnud of the mace head,
which is covered in metallic spikes or wedges
perfect for bludgeoning through armar, as the foree
of tha blow iz concentrated over a much smaller
area, Maloe a hollow mace head and Gl with lead

shot or pebbles to partially dimpen the recoil
and add extra impact force,

A Hail (4) d= an auxiliary weapon that can be-easily
grabbed at a gallop. Flail strikes are difficubt

tor disflect even if vou have a shiekd The metallic
haad {5 attached o the staff by a chaidm, which

ean easily bend around chields while pecking

up momentum and striking the enemy

A wwiord breaker {5) haz desp notches in one side of the blede, In bartle, they
can be nsed to hook an enemy s sword and pall it from his-hands. Bot this kind
of weapon (3t particialady suited for inflicting stab woisnds, Therefore, vau
should always carry a normal, well-sharpened blade in your other hand.

"I'hrm-rlqgmrr- {ﬁ':l are Hat disos with ¢'|=r|1 metallic pirts aroand
the edge: These poitts can case devastating damage. Throwing
dlars are soametimees made wath holes m the cestes so that they can
be strung together while not in use. You shonkd have 2 ot afthem
o hand, & they e cesentially single-use weapons, Because of this, it
makes no sense to make them from ecpensive, high-quality metals,
Diiscs can also come in handy i cose combat — halid them in your
hanids and striloe any unprotected parts of the body, This won't inflict
serioud wounds, bat it will B the enemy off for o few seconds,
.H:nd},ruum eyen se it s & sort nd'prin'lirjurnﬁ:teh}'sﬁrjhugl}hn

bl irstes the: chirt and leaving the fop half exposed.

255 |
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MILTTARY

any animals 2re bom with natural armor, Hamans, asforiunately,
T to arvader B oumsehoes, though we do have ooe tasjes ddvantigei
AR o can abeengs iepgeade aiar equipment if an-cnemy comses ot =3

with-a new kind of weapon, fust remember that even the best suit of armar has }
it wek spods. Q

PLATES

Steel shaets mobded to fit the body do wonders for fending off chopping But they're as beavy 2 they are expensive, and wearing them bs an exhausting
::ru:l stabbang blows, even halding up against arrows, crossbow balts and spears. feat. Wiorn-out wasriors must be wary of precise Wows aimed at the joinks
Separate pieces are huld together using straps that allow them to articulate between plates, ot o mention bullets. Plated armor i nearly useles againgt
&4 thir nser moves arpund, firzartt,




MILITARY ARMOR & CHAIN MAIL

1.GAMBESON
Chain madl s best wom over a thick, pabiled douldet called a gambeson.
While it doesn’t do mnch to cushion the impact of the bows, it eeps
the wearer sate from the scratches and infectiong they might otherwise
suatakn from theis own dam:.nﬂl chain mail.

2.WIRE FELT
I you- compress enough liyers of metal wire,
you'll get a dependable bolletproof garment,
Mot only does it dissigate the energy om
billes seross 4 wide surface area, it absorbs
some of the impact when it is compressed
andll thee Livers of wine rub agaist each other.

3. BALLISTIC PLATES
Bullets carry enormius amounis of energy,
which means the impact naest be spread across
a larger area in order to avoid damage.
Plate aemor is o good — bullets cin slice
right through or deform the metal. Instead,
thick blocks of steel or ceramac mast be used.
Buit while 1.11.-1-3.' chouldn't be mh:rErlhal I!|:|=]'
weigh the wearer down, making them
b senall reduces the surface area needud
to dissipate thee energy of o blow,

4. CHAIN MAIL 5.CAMOUFLAGE

acle of metal riogs linked together in 2 mesh,
chain mail is conducive to. movement and
doesn't need to be Gited. To make it start

by windding 2 metal wire arvund a mal. Chop
the resalting coil into pieces to get open

rings, which yoo thes chain together to make
the armor. The best patterns ane wither 4 or &
cannections to | link, 18 you want to make sure
the links don't come unclasped; rivet them
together by pounding the rings flat, drilling

a hole in them, and then locking 2 discs in place.

Clhiain mail does a geeat job protecting the
wearer from choppang blows, though stabbing
Towe are & different story. Arrowheads will also
pierce through the rings, burying themselves

in the Hesh underneath.

Dhne great way o sarvive combat is to avokd

it sltogether. While qnm.}uﬂagﬂ can ¢ mexke
anything invigible, itmakes subjects

harder to recognize by reshaping outlines

and disorienting opponcnts. Albernating

spots and steipes shoulid match the color

of the II.II'I.'IJIJaniﬂE ervirommients dark

amd ||g|'|r gruEn for Forests, bcige anal hrown
for deserts; white and gray for the snowy north




MILITARY

OW & CROSSBOY Wi

-n“-'l.‘__‘:

lose quariers fighting i frequently s lter phase ' of combat,
:! Tnikially, fioar Broth offensave and difensve purposes, ranged weapons
are emeploryed in order fo nedsce paomy renks from a sife dstance.

{.':.1.:||:|u|.l:5 and trebuochets for c:amp]-l:. Eaanech boalders with tremendous force.
For single-warrior usage, bows and crossbovws catapult armows foward the target.

=

BOW
Consists of a grip (1), limbs {2}, notchid linb tips for holding
ihie Tiramtring in place (3} and the howsiring (4., Far the limbs,
ghoe together thin boards of Bexible wood nzing Esh ghoe

{page 140} and wrap them in leather. As it dries, the leather

will ghrink tight te the wood. This will increise the bow's

el astbeaty and range. Cn the inner side of the limlk, glve a plake

of bailed bufala or cow hom { the ham works well aader
compression) and attach tendons to the sater side for improved
elasticity, Drawing the bowstring i made casier with a release
aid — a leather bracelet worn on the wrist {5 with o meral mod
and *javes” (&) at the end. Press the trigger (7] to open the faws
and grab the bewstring between thom. Draw tle bovrstring back
ag usual and press the trigger again to release




MILITARY BOW & CROSSBOW

Arrowheads can be made from sharpened rocks {?HEL' 20 or anirmal Lone tips have more penetration capacity and wark well for hunting beasts
bones. Bt the best material for the job s metal. The shape of the tip may with a thick hide. Faceted tips made from hasdened steel have high impact
vary depending on what fanction it serves. Blade tips are a good universal force et are used toplerce through armar. Wrap the tip in resin-soaked
arrowhesd Ffor |:|I.1I'I[i.'II.-F and war. Flat ks have poor plencing power clath or other im:-.'n:ti:lr:r miaterizbe and ignite hefare shaat ing far 52k your
but rarely mcochet. rmemy 5 defenses aflame.

BOWSTRING & ARROWS
G lae mogether foar thin, triangular sticks. This shaft It showld be 3-5 em shorter than the longth

will have optimal rigidity, which reduces wolblde af the bow. Tie a amall loop ot ons end

and deflection. Set the I:l-nl:rJ'iinE vamnes aban lngl.t aof the hrru.r:h'ing amd a I:nrge-!-r.ln]'r.:: the ather,
Ttk i fam Bladir 1o stabilize the arrow during flight Secure the small loop first, The larger loop on ong
and improve accuracy. Make 3 bowstring out end makes 3 exsier o hook over the apper baw
of animal sinew o silk { page 82). limb once it is tnder fension.

CROSSBOW

Dieals greater impact damage than a bow: L. Sight Fi. | Rutachyg plalion
The added mechanisun for drawkng, setting and i" ﬁfﬁﬁ' :‘ E:;Er:::.:-u S
releasing the bowstring allows you to increas: .-1i Howstring lﬂ-. .Jld.u:llhu:lunrpm.-n"r:llr:
the drav Ferce and improve accumcy. Crosshow 5. Plight grove

projectiles ane shorter and heavier for greator 6. Ratating drum

P:IEI'EiIIE FI:I'HI'H. weibf s




MILITARY

5 a0cn as the st cities CTOf ap, they || almost immsediately start
A putting up defensive walls. Even if you haven't made any cnemies yet,
you never know when they may appess. And sometimes, in onder
by defiene] yoar own frecdom anc the eight i live i pesce, vouhae o gl Back,

; :i
i 1
i TREBUCHET
.-:_'_.-' il "'I o Llses the enengy of s counterweight: Constriect the two sides
E of the: siprpert frarmwe | 1) amd pecure tie pivot (2] between them

Attach the theonwing arm (3] and harg your eounterweight bax (4],

: weighed down with large stones, from the short end of the arm,

|L|II y lestadl 2 leather :Ii.nH: I:_.E}I an the other erd :n-:l.lm;d},rmr[wnjm:]q:.

! /) T busrny bl pivot and Lift the connterweight; vou'll need a winch (8},
o which can be operated using » giant hamiter wheel,

Chnce it foaded, the trebochetcan be locked into place with
the release mechanism — a metaliic ring on the end of the arm

_:-'a_-.j',l' that ie beld in place by a hook in the support beam. & rope is then
! '.1.". "‘f‘ﬁ'ﬁ thed arciend the hook 2o that ane bug will relesse the throwing
' R arm, allowing the: counerweight to Fall and rapidly titsg the ather

— = i'. sde of the Il1mwing arm.TIu'.:FJthlw sﬂin.s wiith the Wﬁ_lﬂ-ﬂlh.'.
|| B whipping it through the air and burding the paylosd. Reduce friction
- . inal inserease Faunch speed by creating a groove along which the sling
enerers and greasing the pvat.

CATAPULT

Lises torsinn energy sored in 8 wound rope. Attach the release mechanizm

to the throwing arm (7). 1t is beld in place with 2 rope (8 ), Oppasite

thee throwing anm s the stopping beam (9], Install & evar § 10} to wind

the rape and lewer the throwing arm, putting it under tension. Once rleased,
it bits the stopping beam, and the projectile is sjected.

Changr: the traiefary orrange of the prajecnile by adjailing fe miment of relesse

Jromt dhe lisg. The earfier you nelease the irigges, the higher the prodectile will fake off
and dhy germaing saspe will deerease. Lie diflermt hooks for the shing fo adpirst e gl
Trve mesrs the fosk & Lend, the furiher the progecie will S bt i angls af icidence

and pract foece will eherpr




MILITARY SIEGE ENGINES
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To break through walls, you L
nesd 3 battering ram 1 ):

a frapee from which a tuick,
heavy log is suspended. You can
improve its ponetrating powes
by adeding 4 metal wisdze or point.

A siege ower (2] can be ralled up directly to fortress walls,
allowing warriors teclimb them. F you combing 2 Gege tower with

a battering ram;, the chences of breaking through will increase. The soldiers
o the upper plattorms will be able to provide cover fice for those breaking
through the gates below: To protect your own fortress, dig o moat (3)

or surround it with s stake fence (4, You can protect the walls of yoar fortress
from attackers by pouring boiling oil or tar [ 3] and dirt (&5} ower them,

as well as throwing spears and lunching arrows (7],
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FIREARMS

=

MILITARY

o can use gunponeder for purely peaceful means, such as Greworks.
Bud IJLL:IIiCI.ILI‘I:I.'hI:I! i‘IEI.'II.:It'JI.i.ThJ wal bo wisiponize u-.'nr:.r.li."l.in|.;.

The pressanzed gas gonerabed during the combustion of explogives

i capable af pLu:I'tm-g a Fn'.-'w:rllf ot of 2 barrel ot lush qn::'d:, gheing fipEarma

a lethal force greater than any weapon that camse before them,

i

FLINTLOCK

The mest complicated eloment of 3 firgarm is the mechanism that ignites
the explosive. The hammer (1) has 3 setof jaws (2], which bobd 2 pisce

ofsharpened fing (3) or any other material that spers casily, When the gun
iv cocked, the spring (4 & highly compressed. W hen you press the trigger,
the hammer Is released and the llint srikes 2 seel plate (6. Simalaneonsky,
the flash pan (7} holding the guspawder opend. The fimt striking the plate
causes ik b spark, igniting the gunpowder on the Bash pa, The e from the pan

epreasls further inbo the barrel and an explosion accaes, pushing the buallet

emproimaindll ~ |
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MILITARY FIREARMS

NEEDLE RIFLE

Weapons with a needle-like finng pin can shoot several thmes faster than

Thie cap contains a primer — mercary ful minate. This substance explodes
a flintlock. Bor these weapans, you don’t have 1o relead every shot, as with

exiily animpact and provides the spark necessary to ignite the gunpowder

a flintlock — you can instead wie o cartridge containing bath the bollet and The resulting gases posh both thie bullet and its paper carteidge casing theouph
thee gunpovwder. Instead of fint, a fivkng pin {7 ) s wsed, When the trigger thve-rifle. The spiral groowes, or rifling, canse the bulle to spin. This ensures

is pressed, the spring causes the firing pin to hit the percassion cap (8) — higher accuracy and a longer range.

& copper shell covering the bottom of the cartridge — with enormaous force.

T T
ol T

il

To prevent the paper cartridges from pettmg damg
and hacomimg difficull o dgneke, dig them in parffin
u-..u:[rdgr Ha

AR i | 'l.—':ll"'."pﬂ-?-

b bbb Rt e R T 5 5 i -
frﬂ:;:np.tﬂr.r;r:;}"ﬁ‘““ #

AUTOMATIC WEAPONS
The breechblock (9} is held under tension by 4 returm spring £ 1), When fired,
combustion gases enter the gas outhet and pat pressure on the gos pistan (11).
This, In turm, presses on the catch. ‘The bolt is released, and the pressare from
the combustion gas pushes it back into its mitial position. This cocks the firing
mechanism, ejects the spent cartridge case and compresses the réturm spring,
amultansously beadimg a new cartridge from the magamne,




tagk is 2 mobiie fortress that cin teiverse any termain,

overcame obstaches, ensure the gafety of your personnel

and akeo fire on envermy forces, This anmeered velvicle Tag
such a metaing appearance that it may simply scare same of your
ETWETERG WAY,

TOWER

Use a gyroscope | page 172 ) o mmintain the gun's Gt angle and sight precision
Even as the tank ralls over rough terrain, the gyroscape will help keep pour
absn acedsate. The turret i=a removable part of the struciure, 3o the tank

can b used mot only 22 2 weapon but-zlso for more pesceful actvities

TREADS

By uging treads, tanks essentially canry thelr own roaed with them, They mcrease
the area of contact with the ground so they don't sink into the mod and help
you get over chatacles such a5 ditches: Along enoagh tread will touch the ather
sidde of the ditch before the tank starts to Gl through. Treads are sloo perfec

fior cliggers or other heavy vehicles on o construction site o quarry:

1

Triails are composed of many links connected at pivot points using steed pins
arid bocking washers to form i leng loop, The tracks must have protrusions

at the baetam b provide tracticn

MILITARY

The engive [ 12] powerd the transmision and rotates the drive wheels €135,
which pall the tread { 14} backwand, propelling the tank forward. [Floth tmeads
e 3 Bl sarmve speed, the tank mowes siraight. IF one side is mirng slvees,
thee tank will seart oo turn towards the slowes side.
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MILITARY TANK

ARMOR

Reinforce the bl sith steel sheet ammor Yoo can increass pridectioi
by aebiding layers of aluminmem, which Tas a high density and is good at slowing
down incoming projectiles, as well as projectile casings using sand and ceramic
balks. For additional protection, igsal] hinged screens with plates st an angle
b i projectile trajectory The smalles the angle, the less I-‘Irll'ﬂl;g! Yol suEtain

M

1I_QT.F::T-'_ 51| -

|"|_
=

I, FEetresce biich G Giun elevating gear Ll (Geardever
2, Peristope T. Projectile transperier 11, Engine

3. Conhined addiviesal armor B, Armivriaidion complement 13, [Doriegrehels
&, Turret with J60-degree mtatie Q. Radiprfatiem 14, Tiad:

5. Lomprange sispen 10,  Surveillescs devices

——— —"_":



MILITARY

he farce of firvarms & limited by the expansion of the gases Nota more pawerful explosive bt 2 completely different form of enexgy.
H produced when they combust, Therefore, in order to jead Bemember that it’s better to wse energy for peaceful purposes, but if peace
thie “artillery revalution”, you're going ti need 4 new technology. |5 150¢ an eption, address the sitoation throngh your coilgun.

T grve pousr weapen the poveer i meeds b be effective, rawnred fo feriéfy the base strienre.
Hur then b sde pou makeauch a bty miachine saeinle? Flane it on ratbosd fracks ad
distribucty the Hecassary pleces deres semeral Gire: dhe cannon o pee can, the foaer stue
o anptheraud the cowiral dlafion dringmpup dhe res

Astabnilizer on the tail o o the projeonle
wlll hefps doree-itn g path.

Use glectramagnetic energy to lsanch the projectile. The pun consists ofseveral e current runs through each magret successively mnd s dumped from
cotls with wound copper wire (1), 4 barrel (2} made of a non- o= minimally the capacitar (3) to the wire (1), propelling the projectie (4). The shorter
canductive miterial — for example, ceramsc {page 136) — and a mobust power and mere powarful the generated inpulse, the faster it goes, The projeciile
souree (3). An elecric cusrent is ran through the cosl, creating & magretic feld must b made of a ferromagnetic material; such as steel (page 110},

anel drawinsg the projectile into the berrel. To achieve the necessary lunch speed,

ou must use & stepped acceleration svstem imvalving several eloctramgnets

liming the length of the barrel

_' T ———— ————



MILITARY COILGUN

SUPERCAPACITOR
Coilguns require a power suppiy that is robuet and rapldly-discharging —
a sapercapacitor, For energy storage, it is best to use high-capacity
electrostatic capacitors, They are capable of accumulating a large electric
charge and produce a large current when discharged.

A capacitor isa relatively simple device to manufacture. Flace two abectrodes
comsisting of metal plates inside the casing {1} and §ll the space between
them with a laper of dielectric materdal (1) as an msulator, such as rubber

or resin ( page 116).
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walutin has glven humand a mther intricale mechanasm For measuring
E timee that belps them know when to fall asleep and wake up — teir

circailian chythms, fist like height or shoe size, evervone’s chythm
ig wnigue to theic body: But when life gets in the way, with red-pyo Mighis
and |ute mighs working vo change the ok, the system can mabfunction,
You have to rehoot your biolapical chock with the help of a mechanical one.

Combine shredded sandabwood or sgarwood with other fragrances, such

s incense, patchouli, cdloves or canaphor (jrage 2000, Add water and other
ingredients to regulate the burning rate: clay slows it down and rubber tree
s {page 116) speeds i ap. Shape the resulting paste infe 4 spival shape
an & Raf, fiseproaf surface and attach & wick to the cuter sdge. Increase

ar decrease the size ofthe spiral so that it bums out at precisely the time you
want fo wake up. Onee the spiral burns out completely, it will ignite the wick
om the atherend, tnggenng the alarm mechanism attached to e,

ARM CLOCK %

EVERYDAY LIEE

Water Alarm Clock
Fitsd fosse ity Arrampe the firsf s

0 it itz e fpom e upper vessal info
thie-kewyr: By chesging the valusise af the M wesael
andd dhir ratr of flw of the Biguid, pos can adjud
it it fices fie the vl I AT Whes,

F!_ﬁ-l."’ il calssdhared nime, the sroonad weisel |'-:_||'|.-.'||I
el waiter il rrulr['.!_:r_#a'wﬂu'ﬂuﬂﬁdrh'ﬂ fub I"-
ini dhe dhind pemd, wlich b eutively il f ’
s for sl hole As weider rudhet i,

it ifiepiidees Bre ais, farcing i€ ool tough

v vl bl rnd prronfusioig o anplodi sosed,
Distmeake aiire you sty up hijore the manter
catipletely flls the thing vessel wnd Degine

t e vt fomr b

—_—a.——



EVERY DAY LIFE ALARM CLOCK

Noise

!';hﬂl]'l. shrill e sudden toices cunde e ||n':l|.'|||—_-r||l|_l.ml|| action. Theze sorin

af dewmalt can he provaced by frall affached to o relpass rope felling infe o glau
armeral ennluime: The kaniy and unpleazaut sruwd i perzeived o5 e alarm
$|F|HII||§ I{IlHR'E' ﬂlrn'l;'\llr. |_|'_-m|| wiint a8 mure |q,|||||'||!;_|,: afart do ||'|¢' |r||_|.l. |.'|'|¢I|JH'
anffer and munre bamm ek faund.

Light
14 hen EJ.Thu-'\J fo davbnris, the J.u.l:_v F_"|I||l|||:|'! ine 5.|.r.e'l|l b me wpehTiomin
li:"'i_','ﬂ"ﬂ,. o welErTH T Ehiis F’?‘lh.l-hl.l'n'?ﬂ s, aesl et .r.|u|11|'."| I|lr\..'\.|':||'\..|.-
sownkafil stare, simply furm ena light bbb, Automaie this process with the Rl
|.l_|: ] Jl'.l'i.hlg' sarisf a armdl S

Motivation
g prtur seedk HES G T Jur .|.|.|J|.urr|'.ugr
[ the swnedd of wouir favorie coffee doesh’
reiasr o freve resde slumizes b

e threcd of Jasi momiey o diggi fird

af o fey el shawer will compe] you

o fumipr o of bl

——

i
W
- g

G
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EVERY DAY LIFE

_-— ":\_—_\_
Irere are Fllions of microorganisms living in haman moutha You can lose yourteeth becanse of it, bt this iz oaly the bE'E.'ll'l-ﬂ-ﬂ"-H.- et tme,
Micreorganssms present in the ol Gvity form a layver of bacteria 1 krvinck-an effect albowe these bacteris to infeet other argans. Boutine dental
an el mrfaces: Decy-cansing bcteria tnyowr moath make acids byygleni pradcteoed cin eliminate these bacteria; thus, It bs essential b brush

thiat attack the tooth’s surtace, or cnamel testh ot beast twice daily,

TOOTHPASTE

All you need to make toothpaste s a i and a powder
[t abrasive particles of the powder scrab away staiis
inel plajae on your teeth, while the lgoid gives

the teathpaste a smooth textune. You can uge dhalk,

salt, spda or 2 maxtore of then o 8 powder, Chewing

aiy such things, however, offers a less-than-pleasini

taefe, You need 10 se spmme :ﬂ.:-.-nrinﬁ Apents

Flavoring

T Breasiht yvee' teeth wank plesiure wre an forbal
decoddivns insbesd r!_f:..l.lff.r There are pafural
usprpatieats sich e boney, propoll, dhumeeni,
onk pank awil awkee veng extracd ta have-naturad
e o and urlr‘.'\-'.:l'Alrl'lrl'lullﬂ 'p\mm-qrh
1D g fatossiy fhavids: marhy somee cocod
pavalrn o pingh of kol pepper o proamd

it leaves?

Rinsing your mouth
Yissd shisule o Feeriy gt
after s et A thisis net possibie,
At kst rese your et adth
i frerivid tinciure or watler ugidh
adiop of cueenttal ail. s pligus
thikeng anad mraiures sver fime
i becoames Irrder (o Feriioey,

FJ-H_k n:rr.rill# aml R, brusy

v btk ol Aot ham mimies.

The bpodlypeate sabsfances ful
cirewgifien the enases et wo

after nfy  cnagle off wiinstes,




EVERYDAY LIFE TOOTHRRUSHING

TOOTHBRUSH

A bristle toothbrush consisting of hog bristhes quickly removes plaque from The natural bristles have a small cavity inside that holds motstire, Ower
your teethe That's handy but not safe; over time, these bristles can damage tirme, microorganisms inhabat this cavity, and witls exch use, Hsey move inko
toath eramel. Hosse-hair bristles are softer. Marine sponges are perfectlystifft — the inouth. Therefore, you should change your natural-bristle teothbrush
bnat harder o attach to a handie. very frequently

MECHANICAL BRUSH
Thax iz a tmathbruzh that makes mpn]. Futciematic |:|n.|.-1|'|i|1|§ motmmns,
either back-arid-forth ozcillation or ratation escillatbon, in-order
tior chean teeth, This mesns that the brash head alternates in both
a chockwise and counterclockwise notation. A winding mechantsm
s needed toomake the movement smooth,

The coiled steel spring | page 401 is attached at one end
to e Brush hiead and at the other to the winding axle
When the key is wound, the spring will wind tighter

an the-axle, storing mechanical enengy, When the spring
unswinds, the winding axhe will begin to rotabe and drave
the pinion. From i, the motation is tansmitted
o thee axle on which the bristle head is sttached.
When the spring i Fully e, the brosh
will stop. You can adjust the length of the spring. Jf
aned the speed ap which it springs up and down :
f that it sping forat Jeast bwo ministes,

Toothbrush alternatives

& natasrad Fonfobyuih froe e & rak tree | Salividoes persioa)
i periy e aarigl repliace. fust cheew the emd o @ g or roat,
af aiimal bose o wood. It feels 1 inviling to touch The fibers will turn into @ brody i will olesn posr betfe
warmi wenoal You cam caree patfermi on the hamille 1 thery ik rn Arak grve arvund, dry b fird o g of avy other
i emival prearievey, nasn-prurisevasnes filirows plant

The stylish accessory

A beautifed forem helps muke brughng pour fecih
a haibnil s emgary, Citrin o dlecamitios: handTe oul

{ 273 ]




EVERYDAY LIFE
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bien faced with the problem of fad

spailage, placing focd ina box with

bert et liloe & Iongical sobution.
But thieres an even more dlever option — you
can draw the heat from the: feod and P
it vt lnvent the heat pump and you can
bibal & refrigerstee. [ will keep food fresh
for :I-nng:r. ol FEILET alrinks amill wasin
you with the knowledge that there's always
a g mical waiting at home
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Refrigeratogs work by poamuing heat from D o the simplest vergons is based on evaporating ammaonia.
the ingide and releasing it on the ouiside. When ammaonia evaposates, 4 large smount of heat is absorbed,
This i scoamplished by 2 special device known anl during the reverse process of condensation, when it

as a heeat pusmp. s trangformed back o 3 liguid, this heat ix released.




EVERYDAY LIFE

REFRIGERATOR

OBTAINING AMMONIA

You'll need a source of wrea — wrine collected from the sewage
sywhem (page 156) — and quickline, produced by roasting
limestond by i kiln, Add erushed soybeans or peeled watermelon
seeds. They contam uresse; a special enzyme that is o cakalyst
forthe decomposition of ures (nbo ammonia and carbon dicxide
Heeat vhis mivture in a Bask I:l}ﬂﬂpa:smn releazed gas theough
a container with quicklime (1) to remove the water vapor and
carbon dicxide.

Direct the purified aoomaonin ingo & container with distifled
water (3} chilled to dce caldl (To do this, you can place this
contiiner in-a lrger vessel flled with ico water, ) Blow the gas
throagh the water until no more dissalves, Ammonta is highly
poliable inwater at low temperabures and releases a lot of heat,
a0 b sure 0 add fresh ioe bo cool it down, Keep this solution
at i bow temperature or the smmonia will eapoate. Handle
with care — ammaonda s poisonous!

REFRIGERATION DEVICE

Cool the hot side (5] by placing it in a container of water. When It cools
dwntn:;‘nhimttmﬁpmrnmrlhehm p;mpi.-.ﬁnrgadmdﬁum&lgmm
mechandsm is ready for use. S0 how exactly does it work? The liguid ammonia
in the cobd ball {4} abaorbs a lot of heat as it evaporates, effectively removing
the heat from anything placed near it. The gaseous ammaonia transfers this heal
dutside, where it condensis and moves back to the hot side (33, In'tum, heat
15 transferned from this ball o the sisrounding air

Make & refrigerator by nserting a heat pump mto an msulated box with a fid.
You can use o matertal like sheep felt (page 120 as an insulating material.
Keep in mind that the ammonia evaporation process Eakes up bo 36 howrs.
Duxmgﬂﬂ-tm,ﬂumsmrﬁpwm marve back into the ot zide
and dissalve in the water,

275

HEAT PUMP

Thei: et pamp consists of two spherical

metal containers (4, 3 ) connected by @ strong
steal pipe (6) and a siphon valve (7). Heat
will be pumped between them, st in one
direction during the chargmg step then

in the other while operating, Fill one container
wilth the prevepusly obteined saburated
solution of ammonia in water, Then deal

the containens tightly

Heat thee ball containing ammamia | 5] and place
the secomsd ball (4] in a contadner of cobd wates.
When heated, the g dissolved in waler beging
o evaparate, moves through the tobe {6 )into
the cold ball (4] and condenses into liguid
ammoni The siphan valve {7 allows ammonia
il pass 1'I1I'I.'H.IEII bt Prﬂ'\:rrl: waler fram cnl.-:rinp;
the tube, You should heat the anmonia ball

over a small flame for 1.5-2 howrs,
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EVERYDAY LIFE
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inally, technology that does more than help Hoasehold appliances are ke play sets for adults —
F yau explore mew bands and ferrify fauar e }'v:ll.l"w: creabid a fow Prolnlyped, 3o Can adil

enembes! Mow you can wse it to whip up raew dletails and fasctions or even corbing them
& Euip al teza, & sandwich or 2 waifle b make mnlti-use fools that will :-;unr.-]iﬁ.- waur Fife.

FOOD PROCESSOR
Cast the hx;ll]u}whru‘l}'-i'!'!':lmm oy, Ok meodd oo
symnsetrical pieces using a bordraulic press [ page T38),

and then weld them together { page 142).

ety vegeralles or fruits placed in the intake opening (2}
are capiured by & rotating screw shafi { 3}, The shaft, which
& driven by the handle (4), pushes the material insido

the combine while crushing it into smaller pleces.

A e orushied matesial moves farther inside the machineg it approaches You can adjust the thickness of the cut by chinglng the depth and shape

khe soOrng kenife (5, 8 2mall foar-blaced paece that Ermds the pieces gven o the slots in Elie -:'|.l|i:1|:]=r_. which can be made un.n.s a rnilllmg machine

senaller. Then the fond is foroed theough a grate (6), making the grind even i page 144), The food processor must be securely attached to the work surface.
finee, Ty transform the grinder into & graser, all vou seed to dois remave Tio do-thiis, you'll need to attach 7 footplate (8] to the body of the meat grinder,
the: screvw shaff, cutting kaifeand grate from the body and fixa special metal which will 5it on the surface of the table: Attached to the footplare s 5 movable
oozzle (7], elemrent with a elamp {9 ), which secures the food processor fo the table and

should ke made from a durable material,




EVERYDAY LIFE

KITCHEN APPLIANCES

HEATING ELEMENT

To heat your food, you'll need thermal energy, which can be generated

by an electric current. For vour foundation, ose 3 wire or tape made of metal
alboys that lsas high reststance and can withstand high temperatunes for

2 long time. An alloy of nickel and chromium {in an approximate ratio of 4:1 }
fortified with manganese, silicon; wen or aluminem (page 110)

i the optimal choice

Dro this by hermetically sealing

and insulating the heating élement.
Place the ool i a hrass or stainbess
st b [ pape 2400 and A1 tee tulse
with quartz sand. Carefully insulate
the enels of the mbe,

Conmect the hﬂl"mg elemient to an electric
current using o solid brass rod as 2 contact pin,
Bow you have a unique device fo comvert
ebectrical cngrgy into heat!

For the thermal regulator, use a bimetallic plate
soldered from metaly with diferent termal
conductivity, such as iron and copper. One end
of the plate must be fixed within a belder inside
the: device, and the other is left free but used

b close the power supply cisonit. the device off,

When an electnic corrent passes I:hn:ru.;gh the cireudt,
the plate béats wp and lengthens. The copper part
af the plate lengthens more than the ison part,
CALSITE the l‘.lL:II:E ter bend and move away o

the contact, 'I:m*.:.'l:ing the cirenit and swill.'hinp.

Aside from hawing high edectrical sesistange, whicl causes the element to heat
Lk, e ul]lhps alse farm 4 surface hyw e chrommunm oxsde the first fime rh:,-:.-
are heated, protecting the surface from further oxidation. 1t's best i you enclose
the heating elemsent fior safety amd dusability.

slany diffezent devices can he made TE
this leeativg element as 4 base. Just imake
an appropriate casing anxd add extra detasls,
sich as & grate F-;}T;.gri"_,.: doar frr @ teaster
avwen or 3 dilfuser for aspace heater, During
the design process, you can come ap with
different devices for miaintalmng a constant
bempesatiite — b example, 4 thermal
:nl:E,uL:tur that breaks the electrical circwit
when the femperatuTe gets oo higjl.

When the plate coals dowmm, it again closes

the contacl, turniig 0 the device With this
element, you can create [oasters, electric stovetaps
ar electric kettles. And with a ke know-how, you
can create other divices to simplify your life, sach
as the plumbus:

-



EVERYDAY LIFE

cangrabidfations — your civilization is advancing. Bat you can go even

Further. Lest the arduions task of hand washing and ironing clothes distract
oL from thie maore [pressing wirk Evobved n |1.'h4.|||dlng crvilizalbon, enibriss
the ek 1o household appliances,

] Fyou'se started 1o feel the need fo dean and press yowr clothing,

L. Derergpent deawsr
Hgatiig Armrnl

3. i'.ll.l.'r.llrn:llb'.'

4. Thermrodar

5. Prezsure seazer

. Wiarer Ju_Jq.'i:\' Hinr

o Aprbeemy Ly dmm

&, Pron e

I R e

LHE ]
PR s

DRUM
Make a spioning basin with ribs ranming vertically up the inssde surface.

As the drum rotates, these ribs will hald the lundry in place a5 it {2 pressed up
igaimst the wall of the tub, Once it reachies the highest poand, the launaliy falls,
smacking against the botton of the luandry basin, This medianicl fones js mare
eftective than rbshing by hand, When the drum rotates af speeds higher than
A0 rpm {revolations per minute), centrifigal fimce wrings the bundey out

The mars revolutions, the drier the buandey will be. The drum eotation drive

can be hased an muscular, mechanical or elecirical energy.

= e () T—




EVERYDAY LIFE CLOTHING CARE

STEAM GENERATOR

Water hreaks the I'rfdragrn bonds that hold mF&uﬂmn:l.annudulm- Steam s the mozt I.rupnrl:ntdemem af the rom, When youi press the kever (3}
in eatton of Haen, Once the material dries, the bonds reform in other places. Incated on the handle, the valve opens and & powerful jet of high-pressure
This is hoiw wrinkbes appeac A Litthe steam will set everything nght. Use steam rung from the hose into the cavity of the iron and escapes through

i Ivose {2 ) b connect a steam generater |1 to youriron, Cince the water holdes m the soleplate {4). The heavier the iron, the mone effective it will be
starts boiling, the pressure will push the stean into the kren cavity. Cast iron 5 20 ideal chodce,

HEATING ELEMENT

Thie heating element (5] will heat the soleplate (4
Pronzr afcolyol Bvie the redervair and ignite (&)
At l1l|.|.'rr|:-,. twell heat the coil l:_'.'-':l in the hnd:r.
therebi gradually raising the femperatire

of the soleplate. The valve {8) located

om the supply hose allows you to reguiate

thie rate of flow of the alcohol to increase

o decrease the temperature.
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& ZIPPE]
I FESSNEN

Firr an entire community, there 52 good solution — jeans, They can
be produced quickly anid can last for decades: Bach stage has & secret
step that improves durabibity,

] £ you'ne now puzzling over the prablem of how.to provide work clothes

EVERYDAY LIFE

Drenim is made from cotton (page 1200, Twist several threads together
b mcrease the tensie strength, It's easier w dye individual yams rather than
the demse finished prodoct. Dye the vaens uemg indigo,

DYE

Indige can be obained from the bkaves of mdigoge {legame Gemdly ), or foom
dyer's woad [cruciters family). Soak the leaves in wager znd let them ferment
for o couple-of weeks. Mixbye {page 24 ) into the resulting concoction, press

Dot be alermed: The salution will be yellow, but fle Glaments will e blie
when exposed to axygein Dip the threads mto the solution then wring them
ot Repeat the cycle 7= 110 tisnes. Afterwards, treat the threads with comstanch

i

it dehydrale it and grind itinto a porwdee, Dissolve i in 2 mix of water and tar ke the fabric stiffer,

sulFuric acid,

FABRIC

A twill weave willimbue your fbric with strength and beauty. Use 3 blue = il

threads I:|nng:nlf||ﬂ:|]} and | white (fransverse), This weave proafuces . Wﬂ! ﬁm' ]

a denser material that will protect the fbrc from damage and diry. & m ST
ETTEITETTE T 5 e

) AT e rn=_. = ,
LEH B SN e E O RS

W e R

CUTTING AND SEWING

I crse fell-swoop, you can make pants for your entine werkforee The secret

l& i the cutting. Stack 100 layers of Eibric together and place the paper patterns
om Top, A figsaw cutter will help yo slice through all the layors s once. In just
a few strokes, youll have the pieces for 100 pairs of jeans. A great time saver!
All that’s left is o sew the pieces together. Double up the stitches on the seims
1o make the pants shardier, This protects the Ghric from weas and tesr,




EVERY DAY LIFE

JEANS & ZIPPER
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ZIPPER

Make the fiktings for your jeans ouk of metal.

Thiis way; the pants will Last longer. & zipper is
tricky and time-consuming to make but well worth
the effort. Fasten staggered metad promgs along two
strips of ribbon. The shape of the prongs must be
asymmatrical, with a ledge on one shde and

a proove on the other. They should overiap

when aligned. Hoolcs can be made from fat wire.
The zipper runner connects the bwo ribbons

by meshing the prongs together so that they
interbeck with each other.

BOLT AND RIVET

I 14 easier and faster to make jeans with rivets.
For thick, coarse fabric, such Atings dre more
suitable than the wnaal baltons. A rives congists
ol a shank that bursts through the fabric and

a cap that covers it. One bl of the hamrner
and the shank is in place. A secomd blow secures
the cap. The rivet is the modl important element.
PMegal rivets ane what make the jeans strong and
durable, as they reinforce all the key places

Thanks ta the rivets, the pockets are able to bear

the welght af work mols.



EVERYDAY LIFE

he olfagrory systom in the brain 35 cross-connected with areis Ulse aromas as yout allies, because it's a rare person who doesn’t have
assaciated with memarkes and emetons. The seothing scend a sense of smell, And if you had it and recenthy Jost it, you shoald probahly
of lavencler will help you £l asleap, while jist o whidf of fresh s a dochor:

coffes in the maming can rise the dead,

|
|
Enfleurage Percolation |
Enfleurigs i o procers el upes fats fo capiine fhe frogrant semprsnds The plant muaterial & anakal in alsshol ,
extufral by plandy, R matersd {for exampl, S petals f are pleced arntfsd e cremnadic efements are Gficied '

ainn o gl frame with clanfed beey il or on o cloth soulbed im sfive o
Acsony as the petals will, replice (hem with s oner A abeur g munth,
:'H_ﬁll will by Lufarated with e fresgrimon. e vou sl dioedoe it

in atbcubiol amd krnlody the exsentind ml This provess nequires Mt Bie container
by habm for = Tong preind of thwe, bt v cani plice the contaiwesy
o wibmating platforms cosssctad fo o medar do mike e v angies

dhix exfractios metfiod allive yow o plfam
exsentval oils freen i “red” part of plants
or exaraple, Frim the raf of the fris plast

Ll Ll Al s o oo Bame

Tt make the aromas mose scturaled awd g
Leafrag, au ssred meskerprts — o pray v ke
subsfance forsesd in thy sfomad of serm
whules Afier dcoder of sibig in the whaleh
ﬂm.:.'r!wamirrﬂhmﬁ'rrmhqn'l
scquiner @ sierel, Mty peell that 4 abemast
rmpercepiibie dm e foval penfimme

Distillation
Cold presiing it grece for extracting ol from peels. Tiake the peef o un arange, Sme Distillation sies waler sopar & phiwin terteis exventinl ol {for example, o, genmium, mine
ur prutpefert, add a litele water smid phace it amder the prev. Yoo ram also sse the crughed o eniunde ﬂu}.]?umumpmuuprdmmhnmkh{m TET) The raw
frent alomg with the padp Lot the resuiting fiquid seitly a0 dhat fhe odl rises ie the mrflse, maierial i immeried in nearly boiing water or beated 1ith desm, Fseential sif mleeule: mis

Ak il o ke fop and store (0 in @ seled gles fask:

swith the steam amd s thraugh the by meo the cosfing tank. There, they omee speis comdmpe
ok g dquind, and ghe water snd ol sepanste duz o their dfferet baiding parnts




EVERY DAY LIFE PERFUME

INCENSE

Aromas can be used not just on the body bat in the home. Make incense — |
o perfume for your room Incense crested n stmosphere aivd can help you ]
Foes o hnwin!:n Fmdu:tn‘c dl].' or | :.'5|==F THITE q1.|:i|:l:!:.': Grind salad | s

aromatic pompounds into:a fine powder and mixwith a combugible base, —
Thiz will band the aromatic ingredients together and 2llow the sicense

b smabder eventy, Ground sandabwood makes an excellent base, as well L
a eadar, pine s jundper, As s binding elerment, wse o natwral water-soduble .R

E_l.ue guch 2 fuzmi arabic {acacia resind, Add 109 af the total wEighl

insaltpeter {page 124),

__.-"-JQ_'l L
R |
Farr Higﬁ-ﬂlmﬁi}l ImeemiE, mik af deadf ane afernelE fesi i Fe) Faolpe : -
S goad cumniidinte: are fromlisceice (the reni of treesin the geno Beawellio) féﬁr‘;

amd meprrh (e resin of drees i e genus Commipfora ). Cosd thin shoks
in-tive msdunt o foroy tie paste infa e shape of o cons, et i di and igeite ir!

ULTRASONIC MECHANICAL HUMIDIFIER
You can fill your home with fragrance with an uftrasonic mechanical
humidifies: The device will spray tiny particles of water and ail around

the roam. Here's how it works: Water i fad into a chamber with an ultrasonic
emmiliter that barns it inbe a Ane mist that i then digiriboted amound the room,
The emiiners can bea curved metal plate (1) that vibrtes at a very high
frequency upon impac, propetling microscophs water droplets into the air
The pins {2} attached to the shaft hit the plate, setting it in motion. The intake
pipe (3] draws in air. Inside the device, this air is saturated with the tiny
droplets of water and oil then pumped back into the room (4], All you need
{s some sort of energy source — For example, a battery {page 192) connected
Len & ErecvisiE.

e aroemzs of the mrrounding envimnment e a physiolagioal difect o peeple, Ther am

incrrase or decrrsise the heartival, calim or cxcite, change moods and eee increae cognitive
atrilities. {namype is 2 soothing scemd, good for waiting rammy i dentiat offires And ntie hefps
yuul cancemrate and mke S misdaked when complenng o fusk.

SRR



o i

&

A st -~ — .

easdly accessible and to optimize the production process. The simpler

][ rivestais ane generally searchiog for the best way 1o niske tisir creations
the structare ansd the fewer unnecessary detathy; the chieaper it will ba

T ll.'|'z|l.'-||.1-.'.

PIN TUMBLER LOCK

Muoung the bock case into the dooe The secrel of the lncking
miechanism is in the: psirs of megallic pEns (1, 2. The plns

are spring-loaded {3), When the propes key is stuck into the lock,
the teeth (4} .of the key push the lower row of piss up so that

the gap letween the two rows of pins comes inta perfict
alignenent, allowing the phag (57 1o rotate, 1f the weeth af the key
don't align perfectly, the pins will biock the phug from maming.

Yo can also make & bock that seives up when somenie tries
o beeak ar psck it. For-exsmple, use ghss rods tohald

the springs of the pin mechanism in 2 compressed state

Any impact o atbempt to drill or cub theough the lock

will shatter the Hl|.'|5., il g n:l.:ﬂsmg the i and szmmm;l:,r
|.'||i=-¢.5q.i|:|;.: the l:n.':.-iu'ulf

KEY

EVERYDAY LIFE

Bat with locky, the situation i& somewhat different, The fisome chever and
complecated the mechaniom and the imore “unnecessary” details it emplays,
the harder it will be for crominals o coack 18

PADLOCK

A pin fock with a hinged shackle {8). When the key aligns with the pins-( 7],
the posts lewer and relesse the cylinder {8), which is holding the spring (%)
unider tension; This opens the latch, releasing the shackie (6).

COMBINATION LOCK
Yo can even make locks that don'r require keps at all, Instead, they e

a siried-of rotating metal discs inseribed with symbols on the autside snd
notches an the inside, The cylinder with the keyhole contains spikes that
hook into the rolating discs. When the notches in the discs alignwith
the teeth on the pin, the lock can be opened. ‘The more discs there ams,
the maere seure the lock will be




EVERY DAY LIFE LOCK & KEY

SAFE LOCK

Thiz-cormesct code is entered using a rotary dial knobwith notchies and Mow span the dial counterclockwise once all the way around past zero bo reset,
pumerical markings {1} around the outside, Moanted an a pin {2) inside and then to the second sumber in the sequence (1), which then allows wou
the lock case is a pisce known as the "lever” — a spring-loaded hook arm to-mave the fever and slide the baltback: Comilsine several types of locks
connected on one side to the balt, Behind that are several stacked discs (4) { padicck, tmmibler, combination). The more comples the combination,

that ahare a gjup,h-m al rotation [ﬁ-:l- Eadh dige laas a noteh fb} aiwd thi mwore secure VU Rk iesadiond weill e

s oomstructed insocha way that when the correct three-namber sEquence
i input, the notches align, allowing the hook of the lever (3} bo slide into
the groove made by afl three notches. A3 you rdate the dial again, the lever
catches on the groove, pulling the bolt to one side and unlocking the doos,
T apier the sale, turn the dial choclowize to the fiest sumber o sdide

the noteh on the first disc (1) into place,

E
1
=
3
i
3
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PEN & PENCIL

EVERYDAY LIEE

Pt b5 uar's Fiest imnpulse after inventing the spear and hunting haking a penoor penctd is relatively eany, and they Il serve vou well
W his first mamnnth? To commemorate the vickoey by carefully until the ferst electronic keypboards hit the market, And in some more
sketching a depiction of the batthe on the walls of thedr oo bureavcratically inclined sncieties, pend serve a more ritualistic purpose

As civilization develops, writing utensils guickly follow s,

P 17- j .-':-:.-.. =
Girwphize, which can be uaedin s naberal -

forrm, s thie base of the pencil. vou don't happen
io have a vein of gp'aphll:.t nwrh‘:.', o Can freake
thin i of charcoal Yoo cam also use s il-e-'||g'|;]1
of lead wire [ag bong &8 you're notin the kabig

of biting wour pencils).

i
Put the resulting p:st"E through a mincer with o small hale

diametor. Mow yvou must dry the paste and fire it in a kiln.
In this step, the starch is burned out, forming pores in the
lead. To make the pencil glide more smoathiy, dip soft leads
in bt grease and hard cnesinwax, §

Thve amsvant of clay you add determiaes e degree of handness
of the penctl lead. Wank to paint the world - color? Uss white
ciay and chye for the lead,

Combine your powdered graphite, chiy and water, Mix antil

it reaiches 4 homogeneows consistency, Adld some sart of binder,
for example, dextrin — carbohydrates produsced by the lydsalysis
iof starch | page 54,

2315




EVERYDAY LIFE PEN & PENCIL

PEN INK

Make a paper berplate of your desired nib shape (experiment with different IF you live by the sea, dice open a cuttlefish for an mstant inkpot. 1f vou don'
Types amul gizes o et the FI'EI:EI'!'E'II line thickness) and transfer it onto & sheet lave motluses on hand, yon camy mix soot and vepedable ol ina 1:1.5 ratin
of fron, Cut out the pattern, heat, and ther shape around the body of the nik.

Grind the tip down with emery until you're lefé with the desired shape, Cut

wslot for the ink to flow through. The ink saturation depends on the lesgth and

wisdth of this slot, By the way, you can solder o slotted metallic ball to the pen tip

o enst 3 smaoath stroke,

|"'|-IE|'
Ferdd
« Al divarreel

[k Erorasfer chunimal

+ Bujfer befseren ink reservoir end hip
(i cerbain amouni |!_|'-||Ii. i fiod A
fo prevent overfla)

6, [mk reservor

T I r|]'r__|'i|r J'l.um -.‘.‘l'l_]w-\!llll'i F'Cl'l:hl'

8. Cap

b e g
i
=

il

T e il i

Thers sare alia p].uunlw:d e fves: Take o .;“i'l'- o Tk ~:J|r|||l|r|,r

il provies on e leaawes of the sak tree. Ceniael it up amif bedl for a couple

a ey v cover ity warder and Leave i infrere for seemal dap. Add 2 sokifion
1:|I'_||:|'rr|;|l|.|.‘= .l:"uj_||:|.llr []l]LIlJlnn:ﬂ ﬁ:r J.I||1I|I|n£ ret il in :nn{g.dl_,l I e posded
sefutions Thicken the rebviure with cherry tree resfr orglue (page 14111, ¥ can
aaleo uze e tamany in fea daves {page 64 ) or an exctract of dper’s madder rosd
.ﬂqufrq:rr # tloie b malke sere dhie ink J.'-n'lh.- far several pra

Crzthier s ks ap rivudh rgviemd, skl FTON o Frceia,
end ol dhier ro red Flter the resadling Nquod then add
@ bvercder avedl clowes, Jf wou miy theds selshion wifl odinary
|ﬁil:|J.'|1|| 1] !.\;.'4:." with & mdem of pradeching |'nr||\rrL'|.nI
didssmentic Affer drping, the gpores e o unigue pattens
izt can e uged fopreese i1 aatfiemticit

To present the handle from leakbing, you seed 2 feeder Ty is o specially
whaped e hiddem umder the nib. On fop, there are ane prdwd capillary
chazanls throsgh wivich ik flons fo the g, Beod dhannele oot o @ aort
off bmffer, allmwing e ink to goosmunlare

For ivicreased peevecy, vt St lemass fuice armilk
The aghight af dhis “eak® o @5 et permsly mibir
iiln]_r s weild wevgal thie scred HELbige



EVERYDAY LIFE

aper keeps o chronicle of the past and present; a5 well
as visions of the future — both possible and impossible
These XX pages bobd the sum total of our ideas and

knovwteshge, from harebrained fo genis. Addsame of vous

o right now — this blank sheet is foryou, And, n fe,

it's na lomger ank,

PAPER MAKING
You'll mred sprace, pine or bdrch wood, as these frees contain

the longest Bbers. Remove the branches and bark from ihe logs {1}
and use them to kindle o fire underncath a canldron full of water.
Place the prepared log om top, The steany will sofien the wood (2],
malcing it easier to pulp Cat the wood mto smadl chige and add

s alkadi sohution of sodium hydrmoxide (page 24) o the mis. Bring
v d ot and stir for ot beast 4 hours {3 The alkaline sobtion

wikl eat away at the wood chips, transforming them into wood
palp, which can then be used to muke brown paper,

1Fyou need white paper, start by soaking it in a sodium hypochilorite salution. Wash amy remaming chemicale out of the white woaly sabstanice vou're led with

This can be abtained by passing an electric current through tbie gl using {5}. Tap off with more water antil you reach a grueklike consistency, Tmmesse
platenum ehectrodes. Cme side redeases chlorine, which rescts with sodium awonden frame with a fime mesh lnto the miture and scoop up some paper
heyslroodide formed vear the other electrads, gynthesizing the bleaching agent pulp: Spread it itw a thin kayer and wait for the water to drats (63, Then Ly
wdinm hypachlorite, Then rinse with a solution of sodium hydrozide, Hie pubpy mass on 4 square of felt and cover with another layer af felt (7).

ar caustic seda, end lef staved {4), Repeat the [racess, giving the paper Place ina press to squeese out excess water and boad the bers togetha

another bleach and caustsc soda bath Carcfully remve the sheet and it dry (8 ). Yoar paper is ready!




EVERYDAY LIFE PAPER

Lf yow realfy want Lo heey apeut o



ife i like a chess match: every shep you take
has consequences. 1 yoo wang b avoid
the unintended ones, nse prokection,

Galasgs, bbex and cometarchs turee little ingredicnts
that can help you sobve o varety of problems

The guality assurance for this kind of prodisc
st b af the highest level — post asingle tear
or punsiure haz the potential to change
someones lite drassicaliy,

L. filass torms give the fature condoms thiir shape. They move
ane affer the other along the conveyor belt and ane washed
and dried wsing 2 rotatiig brash after cach prod ibction cycle.

2. LUselatex (page 116}, the concentrated milky sap of the rubber
trow, 4 your base msteral. This produces condonss that ane
impermaalile, strong, thin and daralie. The lquid latex i mined
in huge vats mio which the glass molds are dipped. The latex
must be kept at a constant temperature oF 25°C 30 that the water
doesnt evaporate, cansing the material to delaminae,

3. Aber dippine, (e latex st B well deied in 2 stream of cold sir

. Ohnce this first layer is dry; the modds are redipped and dried
again. This extra laper fortifies the condom while keepang it
redativily thin.

5. A mtatieg brush then ralls up the end of the latex, forming 4 rim
arcurud theopening, Laver, i will b ased to rell the condom
into a flat dise for peckaging {which can then be unpackaged
al the proper momens and spplied by rolling back down),

& Mo, the condioms must inderge s 10-minute vabeanizmion

pracess | page 116} — a heat treatment designed to give

elasticity and durabikity to the final product,

You can also remiove the condom from the mold using a strong

wtream of witer

The tiat, ralied condom mast thaivbe rolled in a firie powdes

such as comnstarch. This will pratect the latex fram sticking

tix tsedf or your skin. Bt when it’s being nsed, the condom

shieaild be shightly damp. Hene, you'll need to apply lubsicant.

Do nat use oil-lused lubricants, as they T destroy atex.

Water-based or silicone-based lubricants will work fine.

=

B

EVERYDAY LIFE

QUALITY CONTROL

Every single condom mist be checked for punctures. Alter inflating

the condom with air, it elasticity and strength are tested. Water or electricity
b5 sl o st the condom's integrity, Fill the condom with water and mll it
ofver i plece of paper. If there are any leaks, they || show up as waber spots

on the papes, To test the meegrsty of the prodisct with electracity, you aeed

to place a condom between two electrodes and run electricity through it. Since
lstex does not conduct electricity, even a tiny defect will allow the current

1o pass throwgh, which is mstantly digplayed an the meter reading,




EVERY DAY LIFF CONDOMS

PREGNANT

YES MO

PREGNANCY TEST
During pregnancy, 4 woman has plevated levels
of g certain hormone — human chorionic
gonadotrapingor G — inher Bood and
nrine, Ifvou don't have the medns of anal g
the chemical components of blood, there are twa
unuial ways o test if 3 woma 18 pregrant.

Lise a syringe to infect a firw drops of the womans
urine knio o femabe frog. Hafter o day the froeg starts
spawning, thin the woman is pregnant. The second
methad involves mjecting urine into a mbbit then
walting 4 days before dissecting it If the ovaries
are found to be enlarged, it's highly likely

the worman gs pregnant.
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WORD

: ui Beings are social cnesstunes They crave constant
H camenaidcatean even wher linsidreds of miles apart. 1f given
the chance ta recefer messapes instanily, they will send thonsands
a dlay. Fortunately, pigeans can't iy that fase. But i1|‘."l.'|!.l]'h= thils constrain
will inpine peapls 1o e moare thowgheful in their comrespondence
and revive the lost art of letber writing

SELECTING
YOUR BIRD
Pigeons have the innate ability to find
Psoamee frons almost any disthnde, 2oyl
can rest agsared that poiar letter will always reach
its destination. There’ & spevial argan in the bind's
beak that acts as 3 megnethc compass, allowing it
tir rsavigate, Search for pigeons with massive
beaks — they e better susted for postal wark.

TRAINING YOUR BIRD

Mat every pigean can be a profissional postman. You've got o hand esdect

the brightest, toughest candidates. They Il need to start learning the tools

af the tradi 35 s0on a3 they can fly; at around three weeks old. In the fisst part
af their training, vou should release your pigeons near home and pair newhies
with mare experienced fiyers, And feed the new trainees as soon ae they return
home — s will reinforce theis honing instinet

A soan as the new class gradiates, is time to play matchmaker. Pigeans

ape very attached to thelr mates, and if your pastren find love along the side
of the road, they may neves return. Insteid, give them a honey to come home
bo and keep the busines in the famibe




WRD PIGEON MAIL

EXCHANGING LETTERS

Build a dovecote to house your pigenns thien tzke a fevwr overio your nu'b_ghl:ln'r':
buouies in o baskoer. Whenover they wint to send you 4 message, all they nieed
to-dois attach a message capsule to-the bird's leg and release it. But ths fine
feathered friend has one major flaw: Pigeon post can only be sent one way

T responed, you'll need one of your noighbor's pigeons or another method

of commuaication, such as the telegraph (page 208 ],

SAFETY MEASURES

Before sending your homing (igean on its way, yoo need to feed and water him
s that hie doeso't decide totake an unsuthiorized lonch break en route. Find

i high, open space e release your pigeon to make it easier for i o Bnd s way,

Tuast i be sure, send twao binds with the same message — there’s always a risk
that one of thens will be attacked by a predatory bird, This may be a random
act af fate; bt iy fnd your pigeons ane d'uappna.rml.l; rr;‘quhrt':.'. Yl |mgll-l
want to investigate to see i someone has leamed how to intercept your efvoys
using hawks, merding or other predatory birds,

——— 7Y}



WORD

ith thee invenition of the radio, you'll gali the eppartanity
Ww tranammit your valce acrass vast distances withowt gefting tingled
ap b wiees, Vs nob just away 10 geta message oot or play your
favorste pang bat alse a pawerful new tool for inffuencing the masses.

S0 i you send out a fictitious emergency broadcast syl that aliens have :
lamvcbead sk are threatening a war of the worlds, keep inomired that people ; as : SR T ] EELE

L F R T T T PN BT RN e

|ust ||.'ughr b lbewe e : E :1
b oE
LR |
. L
N [N
e &2
LONG-DISTANCE COMMUNICATION - (4
Faclin as & means of telecomamunication s based on the propagation i T ————— T — "
of ebectromiagnetic waves. The distance at which theey can be recebnd ey TARmERTREE N i - — sEErEEETRE

slepends om the powerand frequency of the sigral, Very low requency = i x
ractio waves { with wavelengths 10-100km) can difftact around hills and

Indlow the curvature of the Barth. Shortwave cadio {wavelengths 10- 50 m)
reflects off & layer of electrically charged atoms high in the atmosphere called

thi |l.1||l.:li[.l||t'n.- and wo can alsn PropaEgate oves wery EJ{E.: distarces. Other

wivelengths ondy work for line-of-sight trarsmussians.

VACUUM TUBE TRANSMITTER

Fadio vweaves can also beused to pend vobes messages Bt this s

a mare comphix process, You will need to assemble a transmither nsing
simple electron tobes { |} known as iriodes [paﬁ: 198 and more
peweriul transmitting trindes (2 ) that ans cooled by air flow. A separate
transfermer [5 ) is needed to run the heating clrcuit of more powerfuol triodes.
The enicrophane (33 | page 300) picks op the sound, and the cirooit on ane
trinade amplifics thes signal and modubates the amplitade of high-Eequency
osciflatsons along with it. Then the overall signal is amplified and fed

R the antenma 4 ). The fransmission frequency s determined

by the induction of the codls {7, 8) and the capacitance

of the capacitoes (9, 10}, A varable inductor (83 b5 wsed

bos e fune thie frequency | page 196),




WORD

RADIO

RECEIVING RADIO SIGNALS

You'll need a receiver to pick up the radio waves. The heart of the device

|8 2 simple semiconductor diode. It can be made by heating an approxamately
equal volume of mlfur pawder and bead filings in a strong ceramic or glass
container. The dark gray, sparkly mass resulting from the chemical resction

i know as galena, 2 crystal of lead sulfide. Attach 2 metal clamp connected
toan electrical contact (1) and press a nesdle (2] connected to another
eontact to the sarface. This-is the simplest kind of detector you can make.

By finding the correct position of the needle on the detector and connecting
u coil {3), two capacitors {4, 5} and headphones [6) to i, you will be able

to receive voice radlo transmissions. But what about batteries? You don't ased
them — the receiver is powered by the rmdio waves it recelves

¥
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ending indoTmaseon s vast distances doesn ¢ always

réquire messengers. The ivention of the telegraph

will allonw you to do away with them entirly
by transmitting musages through electromagnetic waves.
Without any impenctrable thickets, oceans or high walls
holdieg pou back, the ondy barmiers 1o communication thas
rernain are thi ierpersomad

R Il

AL e

Tha I-'I"'-tﬂn-_‘-"h s compesed of a pair af well-insulate d elpctris wires (1)
The circult is conmected toa powerfil lectsic battery {2 chat feeds
twio electromagnetic coils {3} at the eneda of the line. The operator

at the transmitting end presses a bey (4}, cloging the electrical cirenit,
When a current flows through the circuit, the coil attsacts the iron plate with
the pencil (3} artached, causing it to leave vither 2 long 06 5 short mark

2 dash or & dot — on'the paper ol (6], Once you encode the alphabet

in dots and dashes, you can transmit 2ny text messages over distances

ol hairidreds of kilometers,

SPARK-GAP TRANSMITTER

Ayoad any wires whitsoever by devaloping a radiotelegraph. The simplese

waty 0 generate 4 wide range of radio waves b an electric spark. The spark
fransmitier is a smople ciroalt controlled by 3 ke switch (1) This forms

o the power from the batteries (1} af the primary winding of the stepaap
cail {3}, To niake one wind 2 thick varnished copper wine apmind an iron

care. A bew dozen turns should suffice, In the same circust, install an s bormatic
breaker — a contact that is attracted to the core when the current is ackivited
and opens the coll power circult, This bréaleer turns direct cusrent into 3 serics
af stiort pulses

Create a secondary winding (page 196) by twisting a thinner wire aronnd
thee sam core. ‘This ane will need 1o be wound several thousind imes.
This secondary winding increases the voltage to thoasands, even tens

of thousands, of volts. This high voltage creates an electrical discharge
that heidges the gap (4] between two needle-dike metal élsctrades,
Conmnect the grounding wire {51 to ane side of the apark gap
and thie anitenng (8] o the other,




WORD

TELEGRAPH

You Il eed bo agree on seme standard commention for what seoes of dots

and dashes will represent each letter, numberand punctuation mark. Letters
that are nsed more often should be given simpler codes. This will make

the meszages you send more concise. Tobelp vou memoriee the dlphabet and
test the skills of the telegraphers — thatis; the people sending and receiving
MEssAEes — 15¢ pangram phrases containing all the letters of the alphabet.

RADIOTELEGRAPH RECEIVER
The main element of the recelving end of the adiotelegraph is a glass fube
filled with iron filings ( 1). On both ends of the tube are metal contacts
connected io the groand (2} and antenna (3], respectively When a passing
radiowave induces a voltage in the antonna, the current passing throngh
the titbe causes the dust 1o cling together, and the electrical resistance

drops sharphy.

This cloges the circuit tlat connects tee battecies {4 to the relay (5),

The m;u:hn circuit of the :r\f.-].:g,r tarns on an ei:i:l:mm:.g'u.-rﬁl: beali f-E-]

that signals the reception of a radso stgnal, The bell hammer (7) strikes

the glass tube (1) doring the reverse stroke, resetting It to its original state,
At the samie timse, the bell trill repeats the sequence of signals transmitted
by presaing the transmitter key — of the electnical noise of a thunderstorm
raging tens of kilometers away from the receiver 5o in addition fs the radio
transmibtter, you now alse have 2 thunderstorm predictor.

ENCODING A MESSAGE
By encoding the alphabwet using o series-oflong (dash) and short (dot) electrical
signals, any tenl messags can be traremitted and received over distances
of hundreds of kilometers, ovon with strong mdio wave interference.
Talee the durstion of one dot as 2 single unit of time, Then the duration
of the dash will be equal to three dots: Take a dot-length pause

to differentiate between cach character, 3 three-dot pause between
letters, and & seven-dot pause between words,

For example, the pangram;, ™'The qaick brown fox jumps over the lazy dog”
rnight-Jook: ke thisi = ..., Coe o o aams Fa s o, Lo sma e f

Utgent messages are better encoded wsing short phrases. For example, distress
signals for ships-at sea can be encoded as & short series of characters that

will sonined bike one wonl, without pauses bebween letters: three dots,

three darhas, thres dots: -
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ELECTRICITY

S

t can e hned to define the exact moment & new eea dawens, But when Telephane wires will wrap around the planet, connecting peogle through
thee fiest telephone breaks through the sitence, you’ll knosw that il a ibense netwark of cables and ewiiches and h‘ﬂl.r‘lﬂ theam fram the shackles
world is forever chianged of physical space. At least as far as information ui:dl.nnp;c goes Tefeparting

solld manter will take some more tinkering

MICROPHONE

= .".{l:\:'n:llnhmr

T send 2 sownd zcross vist distances, 3 muest firse 2. Secaker

be converted into an electrical dgnal. Youll need 3 Wire
tovcanstfiict 4 carbon microphone. Take twa sheets e Surck oo

of metal, one very thin — around 008 mm thick 8. Dizphrgm

o bess: Seal thiemy together with a small srace B, Cowtact dheels
betivesn, Fill this space with carban ran udes To - LCarfios grusiiale
o¢ graphite [page 288 ). The thinmer plate acts B Diaphiragm

a5 a membrane — a thin i thar vihestes ander 9. | Vevor qef

the influence of soond waves, When it bends . Permmsnent megmel

imward, the membrane pusshes the carbon
granides closer bo one znathes, snd when it bends
ougwnrds, the granuies move farthier ATt

Thus, the electrical reaistance betwesn the hwa
plates will also fluctuate, chanjng the current

in the circuit bo which it is connected, This change
In resistance 15 fransmatted I:hmugh thee weiries

ba vour conversatian partnér, where the telephone
teceiver will ooce agaln convert it imo andible
sl waves. Bub in order tood this, vou'l ficst

nead o gonairuct a speaker.

SPEAKER

Construct an slectromagnet by wrapping a length
af copper wine around a hunk of iron. Cennect this
fora light voice coil consisting of thin coppes wire

I page 196) coated in an equally thin kiyer of rubber
(page 116}, Roll 2 piece of way-covered paper inta
a cone and consect (1t the voice coil. When

the audio signal moves throagh the voice cail,

the cone vibrates in the constant magnetic field
praduced by the electramagnet, emitting sound,

When you pick up the receiver; the hook switch (4]
cleses the circuit connecting pou to the local
telephane operstar, and @ tone will sowisl —
Eis {5 how the switchboard station signals that

& connestion hagbeen made, When you place

the phane back on the haak, the ckrenit is broken
and the cennection is inferropted.




ELECTRICITY TELEPHONE

SWITCHBOARD STATIONS
But heow do you connect your phone to-all the other prople
you may ever want o call? Yoo need an expansive network

and interniedizry connection points called switchboards,

The telephone petwork begins at home with your own landline
A pair of copper wires connects the phone 1o a thick cable
contalning hundreds of wires from other local Endlines,

This cable than ruas to the switchboard, witere the cables

ANE CNeE AgAIn 5&p1nte&_, J;rl.d each 1z abtachied b a swatch.

.....

The switchboard is a lange board with many jacks: one for ¢ach
landline, Install & small Eghtbulb above each jack, When someane
picks up the receiver on their phone, the hook switch closes

the circuitand léts current fow through the wires bebween

your heme and the switchboard operator: Wire the small light
bl dnite e same clrouit so that it is fluminated when

the connection is made. The operator plugs their own microphone
into the line and, aftor identifying who you would like to talk

to, vends 3 "ring” signal to the receiving sede. When the other

end picks up the line, the operator connects the wires of th two
intechocwtors, If you don't feel like paying operators o whittle
sway their life cannecting phone lings, create automatic

;wl!u:hi:l.s stations.

—_— 01



WORD

itself, and people are willing o do a lot for information. The course

of lives, fortunes, sven the destiies of eatine countries can bie
changed Fogesite by 4 single meszage Elling into the wiang hands. To make
sure yoawr secrets renkakn betwicen you and vour intended confidant, you'll
need to encrypt them — recond the mformation in some sart of secret way.
The lettrers of each word can be altered acconding to an algorithm and replaced
iy ndfer letters, naimbers ar symbols, You shoidd leam your encryption

algerithm by hear, s well as the way to deorypt messages, known
a8 the key. Thiere are endless optivns for secret codes!

T ber: deesire 1o know shat athers are doang is as odd & commumpcation

RULER

A plank s slring can became a stingle device Em‘r:nr:rr];ﬂ,bu-u._h-l,;h:

a notch (1) far each letter of the alphabet or symbol you wish to enerypt
and make 2 key indicating which indent stands for which better Make
agroove (2] in the center of one end of the plank. Now, fix'your siring

I this groove, marking your starting point, and gl it tewards the natch
cormspanding to the first lettor of the encryphed text. Tie 4 koot where

the thresd passes over the notch, Then tetumn the string o the central slot
with this new knot as the starting point and repeat the process with

b the remaining letters, When you have findghed eneryptivn, remove the thoead
with knats from the board — thés is your secret message. Whoever receivis
the message should have an idoitical copy of the ariginal encryption board
#a that they can use it to “read” the knotied string.

DISC SQUARES

Make twe discs of different diameters. Divide each listo 24 sactions Dieonw a square with 38 cells, Then divide ihe fiefd into four ejaad sections |
Write the alphabet and numibserd around the autside edge of the larger disc, and number gach from § g 2. You shouwld start by numibering the outer cormess J
O the smaller disc, weite the same letiers and numbers batin 3 different arder.  _of the grid and move clockwise, Mow miark the nusmbers from 1§ o 9 5o that

Thils will be the key bo the apber. Conmect the disks togethers in the center thoy dlo not repeat in diffenent sectors {for example, 1 pou write 3 2 in the first

5o thiat thie smualler disk rotates refatrve o the- larger one. To encrypt bixl, zone, then it can no keoger be used tn other zones). Cut sat the squanss with

tum thewheel to a-certan podition and thes write your message; replacing marked mumhiers — your lattice ey is ready !:ﬂ-mﬂ.ﬂﬂﬁc s, akiach ihe E'ﬂ

the desired letter on the nuter dist with the comesponding letter on the inner tor 3 blank sheet of paper and fill in 26 the slote s ardir with the letors o yanar
disc. After that, msove the inmer disk and encrypt the new ketter from the new message. When you rus st of obes in one sectar, rotibe the grate S degroes

pusttian., Contires the process uniil vou've completed the ontine fext, and conbinue writing, You can mike three sach tums, Asa result, the sntine shicet
Mo anly those who fave the same device and infarmation abour how of paper will e flled with completely unreadable rest. The message can only be
yoa moved the discs during encryption will be abde to read it. read with a gred. Wiile down and read chariciers down From the top and frim

befft o gt

BOOK CIPHER

Takie & book to practice. Search throagh it until you find thie first 5

ward of the message you want o sncrypt. Recond its address:

the page numbir and the line where this wiard s Iocated, 1

ae wellas its numerical order on the line. Count the lines ignaring

Fitles. Yo will get a code conssting of three numbers, Repeat F
]
é
7

the procedisre with all the worda of the encryphed message
Thee resule will be a sequence of thres-mimber sets, for example:

ITH AT 3| 206, 4,91 390, 12,3] 75, 361272, 25, 5| 140,221
68, |, #1354, 4,4 | 150,35, [0

it |n| ™| o
Bo fra [~ [ 3] e
|| Ol |-
- =R RS R N




WORD

CIPHERS

ENCODING MACHINE

There are severl interchangeatds notors | 1 J=
wheels with glectrical contacts intercanfected

by geears. Bach is divided into 26 parts, one for each
letber (2], By pressing the by wikl the letter (3],
the outer rotor moves by one gear tooth.

The electric circuit connected 1o the batbery {4}
closes, and the cuzrent passes through all the rotors
ter the light bullb with the corresponding letter ()
This ts wsed to encrypt the message,

Any tiewe the rotor furns, a new chaln is formed,

so the same letter byped on the keyboard mceives

& new code each time. Onee everything & encoded,
you'|l get s set of lutter codes. They need bo be
transmitted by cadis to their acddresses, The way
the betters are eventually encoded depends

on the initial position of the rotor. Your ad deesses,
who has the same machine, will put the rotors

ir thie same position; type in the seemingly
meaninghess set of letters received by radio and
receive your decaded message,

SWITCHBOARD
Thie switchbiaard [8) encodes messages by switching the input and ourput

{307 ]

sgnals of the letters. Each letter has two sockets {7 and &) connected by a wire,
The signal coming from the switchboand panel s transmitted through the rator,
passes in turn thraugh all four rotors (1) and enters the reflector (4], This fized
rotor, laving received the signal, sends it back along 2 new path (11} which
cases another signal transformation. Withoat the plugboard cables, the current
woald g0 fromm the keypad-controlled switcles straight to the input rotor

and then to the cade letter light balb, But wsing the panel cawves the bwo letters
to swap places before they get to the input rotos, The signal createdd when you
press the *A” key starts at position A, enters pin K and exits pin G al position

1, S the switchboard further complicates the circuit the encoded letter mast
trave], thereby making the encryption more complex.




WORD

g want te disep up corepandences, put all pour paperwork in order Typewriters albow you io record and proliferite information quickly withoul
and prosnote the advancement of the sciences, vou'll need a faster word forcing readers to parse out your chicken soratch, You can produce as many
preoesaing mazchine: identical copies of 3 docwment as vou need, il in e, ceadable prink,
= sl — —
o

Tour typowriter doesn’t Rave rodee fimafeed dn ferfers

Titti et alio ke vl rﬁnrpr,u:u it ioles,
".\ I P I
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WORD TYPEWRITER

STAMP INK

To print on a typewtiter, you need an ink-soaked coth ribban, The typewriter
hammers press this ribbon agrinst the paper; leaving an inprint of the better
prehind, Ulse dextrin as o binder for the ink. Start by baking the starch poswider
al 2007 until it beging to brown. Add alcohol, pigment diloted in water

and heated ghycerin (it attracts molsture from the airso the tape won't dey
ot gquickly). You can use soot obtained by nming coal a5 2 pigment. Soot
isthe powder left behind on the walls of 2 vessel after birning wood,

Thie central part of the machine s the hamomers (1} with comves betters (2
They are made from steel { page 240). Note that the stamps should be 2 mirmor
inu-_g_.: ot the letter ac FIHL ook zt thenn =o that rhr.:,- prin the lecter the correct
way on the paper. Bach hammer is connected to the cormesponding key (33
by alewer system (4. The lever system allivis the hammer to strike' the paper
with the desired F:m.'n;‘, cven when yoda prﬁ;:hc h:,l l.-'-.'-.q,rlu'_!_htl].'. sy thiat the imk
will still leave o vigibbe mark.

Each hammer has two letters on itz a lowerncase
letter amd 2 :_'.;.qu.] letter, They ane 1:-!;,1-..'.:& o below
e axibrer. Yo newd o move the hamever wp a Gife
bis pinit the uppercases letter. For thas, the base

b whilch all the hamaner bevers are attached mosst
e movrable and comvected by a systemn af hevers
with 3 spedial bustton on the kéyvboard. Belore the
letter tonches the papes, the spood (4]} with the ink:
soaked ribbon (5 )is rotated to 2 specific angle nsing
toothed cone gearing, it is ifted up and damped
bitwieen the letber and the paper (&),

The hammer strikes the paper, leaving
a stamp I.'.":I When yon Itl:l.":.'nnrlimg-rr
frovims the ke, the spring (5) pulls the
hammer back to it origenal position.
The: carriage with the robber rollers (9]
that Funlds the paper in place is moved
]'l]-' a =.'_|:|ri.|.1[|; { 10}, & toorthed wheel called
an escapement [ L1 ) and two levers.
Tee mcement the hammaer strikes

the moller, one of e levers slips off
the tooth of the wheel At the zame
v, the next ioosh of the stepped
whieel grabs the secomd lever, which
stops thie carriage from printing

the letter. The carmeape shilts one space
1o the beft and is theen leld in place
agzin until the nest hammer strikes.

Wau |n1ndd¢l_rd‘ml'||jfu-:[l'h’ti!'i‘l'f]1:'. Thee alrmee wensald
e thee bammsmizring, allowang the e fo be presnl with Lns
o, Bt will aalsr nervaies poser By speed
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wsic s o haiman ph{-.nnmormn. There 5 o necd go mvent mysle —
it arises spontansously with humanity, Wheseser you are, music
el L heere wirith vt Al you alveady basee your st smosical

MUSIC

inszrameists yoar body, Like ay other physical object in the mmiverse,

the bumman bady is capahie anmdun.n.g yibrations thas propagat: 1l'|r|;:'||gj:|

tine aned space; producing sound.

THE DIAPHRAGM
AND THE SOUND "ATTACK”™

The human voice iz a perfect masical mstrument, The powerhi ase

ks the diapheage o musscubar organ that drows air acoess your yocal chads.
When you inbale, the musclis of the diapliagm contract, the volume

i the chestincreases and the lomgs fl with aie Az you exhale, you can engage
your vocal chords to prodwee a clear spond. Yoo can manipulste this souid
l!":-'ﬂ!H'b-'tlll-g Wi Lun_l.:ur.hp.i and teath o dlun[u: ths= s'h.:pb of the resopant
cawty in your meath or Bex yoor wocal chosds bo produce diferent pieches

Fowsr by caawities amplify frrowsds prodscad wlie dinging avd e the vaing an gy
color; ov Lmlve, Thae lipper capriliey | ninaiiey il el puuaI;T.s_.lHn-r hir vancr ds seWDroOLE

'l.'u';!lr' |||u.|].|.'.1'. T Lommoer yamsilinn { ik, brnmcinal dubes amd' IHE;_:IE::" tha e ﬂ;ﬁ_ﬁ'.
sty buis donva

PITCH

Tl plech of & soand is determined by Ws wibrational
bequency; The slze, lesgth, thickness and elasticary
af thie esarant body influsnces the pitch it
procduces, The larger the area of the resomant body,
the longee the wavelength and the fewer vibetiane
per secend, I twa strings are put pnder identical
tension but one is shorter, the shorber siring

will produce a higher pibch, a5 i will vibicbe faster
The hertz is & unit of measurement for frequency:
o vifratinn per second equals § He. Different
materialy produce different characters and tones

of seapil, known as the rimbme, DHIE percaplion

of timibee is S:i.rn[ﬂg' a EeeLmE. Ity what we're
describing when we sy & souncd is soft or harsh,
dull ar :'.i.nﬁ:ing, e,

Fixing the pitch of an instroment is whiat s keown
35 tardng. Its important to do thas to establish
typical infureals bebween tenes ona single
instriment and ta symchionice sevenl insfniments
ae vostes with each athee A helpfl ool is a tuning
fork — an acoustic resomator in the foren

of & twepronged fook with the prongs formed from
a U-shaped bar of olastic metal. This constant pitch
cant b used 22 3 base for an entine misical system

[ pape 3440 and 4o maks sure'all the instraments

im yorue orchgates ank s tine with each other:
Otherivise, insbead of heavenly harmonses, vou'll
hiear o chaotic cacophony of sournds. Yoo might
need o tighten or keosen the tension on 2 string
until it matches the pitch of the tuning fark:

Mlusic s the modulaticn and manipalation of these sounds, They can be
consciowsly created o convey a certain micod, Pos thi listenor, imisic can be
an emotionally, psychologically and spiritually stimulating experience.

THE VOCAL CORDS

Thie vocal cords{aleo called voral folda) are b bands'of smooth muoscle
tissue fonnd m the laryna. As air passes over the voval conds from the kings,

It vitirates them and produces sound waves, The size of the cords determines
the type of volce: People with low vaices have longer and thicker conds, while
peaple with high voloss hve shorber anes, When wie breathe sibenitly,

the glottis is wide open (A), bur when we sing, it narrews as the entrance

o thee kiryes b4 covered by the epiglatts (),

All spards v an effcton e bady, Bven thase ourside
af utnditiry ringe cow sl b feld as wibrattons, fn ether s,
prople pereave ssmd with the it bl

S TR T T T TR p——




MUSIC MUSIC




and dlearly, vou need resonance, achleved when sound waves riflect
offa mirdface and are amplified. The jow harp vibrates and uees

thia resonance of the human body to madify the ﬁ-nn.n-li. You become :

part of the mnsical instrusmsent |

S aund meeds 2 source of wibration, And for the sound to rang out loudly

Any bady or cavity can be a resonator. The lange surface area of o resanatir
bfor example, the boddy of ¢ musical instrament? or the vibrasions of a string
or need enhance the sound, Resomatons change the tambre and often increase
the duration of the sound.

B e e

When yau pluck the tine of the juw barp, knawn as the borgae, (¢ stirts

tis vibrale at its natural resonant frequency. Sound wawves are emitted from
lh-ﬂlr!rt..l.ndﬁu.l‘ﬂhpu\c:indﬁzm uﬂ{mﬂcuhrtnuﬂ;duﬂduhp;ﬂ}
of the fzw harp’s tongae, you can change the pitch of the sownd Em:ﬂﬁ]. .

— — =



MUSIC JAW HARP

Forge the metal componients from 2 cornesion- Bend the very tip of the tongue to form the loop
reskstant alloy sod harden them at a high and trigger (4} The gap between the tongué and
temperature {page 138}, The frame of the jaw harp  arms mast remain even alorg the entins length
consistsof o ring (1) and two arrms (2}, which are of thie inner frame — thiziz vital for the resgnance
prressed against the teeth. Create a notch at the of the Jﬂh‘h.ﬁlrj}. You can wedght thiz part with o thin
base of the ring and attach the rongue {3), which plate of the seme material from which the tongoe
can b masde of any Aesible material {steel, bunboo, s made:

bruiee o brass ), The tonpue shoudd be thin and

tapered towards thie plucking end

Press the jaw harp sgainst your teeth but keep your jaw slightly
open toaliow the instrument to move and vibrate froehy. As you
plusck the trigges with your fingers, you creste sibrations that
arg transmitbed o the ocal cavity, which bacomies a nesanator,
And since the vibration comes from & solid object tonching your
beeth, your shull and bomes also begin to vibrate. Thenefore,

thie while body becomes a respnator.

Whale the fandamental pitch remains the same, by changing
tht shape of the oral cavity, cosing and ppening the throat
o ratsing and lowering the tongue, you can prodice higher
o hvwer somnds, each ch in overtopes, Theis occwr
at frequencics that are integer multiples higher than
the base note (page 340).

Sow you are an instrimment!

Llsirthe jaw !1.1II|- a5 2 toal of self:
discovery. Listen bopous bady and try
to hear how the sonnd changes as il
FesomETEs I:h'rl.:-n.gl': your bones. Relime
ary bepston you're holding from your
head down, Chnce you've relased, try
to groave on the vibrations and play
using the natoral rhythms of your
body — ki examphe, pour heartheat.
When you netice internal changes, try
to debermmine whak rh:,"l]u'm- affect
themm The dudcet tones of thi jaw hasp
are not meant to ke reconded, 919
muagic bes in impmriu.imn IJI“:"’“.E

b akin to medicating or doing breath
cxebcises | page 18],




MUSIC

wilcsl and Wicdogical thythms are intercandected. Therefore, Crne drammer can control o mass of people: strengthen the morale

music can affect 2 person’s moad, A calm and measored shythim and courage of wartiors on the bustlefiell and make them act =

can subdise thi breathcand pat you in 3 stake of méditation and it i o duppress the enemy's will, cansing chos in their ranks. {.'_
bramce; 3 Bt o can set the rhythin of the heartheat, making you brembile L
with joy or ghrink with rension ar fiear: ..""\_

Thee teveiom af (e dlrsmt il g determiiees the frequescy of i oxcifuriion i
Tl wiranger the fematens of thes III;IF\'L'IJ::III..:-'TJHIH iF iirrader ausd e igher z
e bty af thr drm, Tisr anipdituds of ihr wibrotioe cherapierise the mergy : -ﬂ“'-..,_
55 ;

thi feerce af dhe 2ot
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THE DREUM
LUlse hacdwead such as alm for L“::‘ d::ﬂl:l'"rh
fhier s frame; Remave fhe bark ancd :‘q;:mf":f;::m
thginsicle of the trank o get a hollow ring; hy peamgtiy o the pattern.
The greater the diameter the lower the sound. Thi hexagenal orlls make
Erry thie wionsd Foe several years Afver priming the airfsce, "":::::'""; "—"’"‘""-HI
itahould be smaath — roughnesses absorb sound. i stre iﬂ;-mfﬁ
hake the membrne out of leathes, The leather prmes gy e asffer sl
ibyoanld e thvicker om tee side on which it i dromomed, e these v drums for
and et the ogipesite side of the deem, o should be s a i ctage. Dot
d sepsitive o the vibrations being ransmitted: Ty adpmstin gt S S
AN SeREInYe E I= K 5 _|F||I-| Jeicrt o Bibe
the tension of the ropes pulling the disphmgm, spcrrial D s
you can change the sound, in miliary druma

(330}



MUSIC DRUMS

RHYTHM AND BEAT .

The rhythm may be defined as the way in which oie or more tinaccened The pattern of these sequences is mathematical. For example, in measare
heats are grauped in relation to an accented one. Each noteis played for 1/4 there are one strong and two weak parts in one measure, each one

its allotted period of time. 1t combines with other notes to form a rhythmic aquarterlong, The emotbonal perception of rhythm s related to phystology.
pattern, A mousical phrase is made up of strang and weak parts. The strong The daminant hythm first captoses the motor center of the brasn then stimulabes
{4 the cHimax; which can be highlighted, for cxample, by the volume tise endacrine system. The rhythm of the musie spars the chythn of the heast,
of the sound. The preparation for this climax is the weak lobe. The distance and the [ncreased hisart rate provokes the release of hormanes.

{mumber of lobes) between the two strong lobies is the beat. The number

af strang and weak bars in one beat characterizes the size of a musical phrase.

Their alternatson creates the “pulse” of the music, giving it the effect

of constant mation.
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ERIMBATLJ MUSIC
wsie can kransboem thie sEtatic into The herimilsa, 3 s.ln_g].:-sln.ug, petciisian
M the dynamic. Muosical instruments irstrument, can sek the rhvthm | page 331}
spresd vilrations throagh the ir and controed the dynamics, speed and vivacicy
amouidd theam, They ave anyplifeed by the body's of the dance movements: 165 thromming tones can
natural resonatess, allowing prople te feel mismic make dances more erganceed, clear and thoughtiul,

with their entire h-ejn;gs. Inresponse, like an echo, as wedl a5 enhanoe the ERETEY,
the body translates these soundwaves into dance:

The comscious mitnd transforms the emotional Bone

at the music intd et
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BERIMBAL

BERIMBAU

The bamboo stick (1} strikes the stretched ateing (2), ereating a soundwave.
The serung can be made fram animal semew | pagé 781 o steel wire | page 162}
Stretch it over a bent, flag branch, Soak the branch in hot water or steam i

o make it more Bexible, To prevent the string from skipping and the stick from
splitting, wrap a thick layer af leather over the top. To amplify the sound wae,
you'll need a soundboard. Use 3 pumpkin: cur a wide round hol in one gide
arid bweo small boles in the other

Threwd 3 rops through the two holesin back and tie it ko a loop. Pull the loop
over the stick with the siring strekched and tighten it By pressing the siring
witha H:r]:-:'hhl-: or col, il can uhange-'l!w :fm-.]ur:nq- of the sound.

The berimbau basically has tiree sounds: the open string sound, the high
soetinnl ame the baze sousd,

A rwiall imstesenent called o e i the perfect comploment
b Wi oo if e dreriombanss, Winave d soaall balet willy
a bttt opening, Gl o itth dry seeds, pebibies o shells and

cork the hobe with a pioce of goure. Wiie plawiog e oo,
hokd dhe caxizd in e samic hand ax dhe baaha sdick

Tty slternuriveg the differerd wnimily of the berimban
atd crrd, 1 can onads selgue hpthes,
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P e

£ voa pal your Enges gently o a lowdspeakoes,
] ¥l will Feel it wibrate, I the note 15 Low
|:r'.1:mg‘h. v can even see it moving: ¥When

it's preshued forwand, it compressis theair in oo
af i, misicg the pressare, Some of thes sir fows
autwarnds, compressing e net layer of air

The diztarbance in the air spreads oiukveards

as a traveling sound wave. Win instrimenits work
by blowing inti & lollow babs arid altering it
length o change the resonant frequency

anid thas the note ;lmd.u:.'ur!.

QPHONE

-

MUSIC

SAXOPHONE

The saxophone ks characterized by a conical metal
pube {1} and finger keys. The sound is prodioced

by thee reed (2) vibrating This curved plabe vilwates
the air exhabed by the muisiclm, cawsing tho entloe
war ealamin wn the samaphane hody m vibrate,

The: alr exits throagh the resenating bell {3

By opening the vahwes {4 on the body, yoo can
change the length of the air column oscllating

it the fube 1o obtadn sousds of diffesemt frequencies,
ot nofess Small holes produce high notes, and large
ies produce [ow notes. Ta play the bowest note,
all holes must be closed. There & an octave valve [ 5)
at the bogr bo dpen pne ol the. bwo holes tet make
the acde an octove hdghser,

REED
[hie main elemient of the savophone & 4 emall

pieoe ol wood — the eed (2. It performs the
sami function as baman vocal conds when vow nn,g
{page 326) — it prodnces sound. Thi plate can

e made from bamboo, rushes ar reeds The peed

is attached 1o the nssathpicce {6} with a dlamp
eade of metsl or leather {7), The saxophone can
Fogr Franeed 'h-:.r d"'J"“E- the monthpiece in ared ot
Thiis will change the length of the instrument:

the banger it is, the lower the tone,
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PAN FLUTE

O siringed instrummeits, sownd wires move thnough the string and acroes

the body af the instrument. In the bady of reed instruments, air colunms mave
back and forth. Connect several tubes of different lengths, In éach ong, the air
can vibrate ondy at a specific frequency, meandng it produces one plich

Lpage 3260 A tube half the see-of its netghbor will produce 3 note twice

a5 high: As yoo Mow and move your lips across the tubes, you'll produce
difevent notés with different Intervals between them,

An Interval (s jist the distance bebween tvo soands. You can replace the several
tubees with one and drll holes along the body. When all of them are open; you
produce the ame sound you'd get by blowing into a tube as short as the length
bo e firet bobes 1E you plug afl of the holesedth your fingers, you'll get the same
sound as blowing inte o tube a5 long as the Hute with oo boles,

SCALES

A column of air can vibrate a5 8 whole or divide nfo parts. Dividing can
prodice i series of sounds ab specthc frequencies. An unbroken column GF alr
produces & fandamental tone- & pillar divided into two parts seunds an octave
higher than the fundamental tone, and four parts sound two octaves higher,
An ootive b an aberval inowhich the ritio of frequencies between soumids T one
bo By Ehaat s, the quuuu:}' of soands meach succesdive actave wall be pwice
a5 high as in the previous one.

Aampoth increase (or decrease) i the frequency of & soand s 4 scale, The way
you chomse to-define imerval between notes and the octave boundaries are
purely convertional. Choose, for instance, a reference frequency of 440 Hz
(page 326). From this reference potnt, you can shift the pitch up and down

by increasing or decreasing the frequency. The sequence of varkous intervals,
bogies xiwd semitones forms & melodic pasterm,

Playing certain rend instruments requines @ special tachmiqee knoen ar drowdar’ breathing
E—gqrﬁfmwbmllfumwmmﬂumhum H-'l-mljh;mﬂ_puurhw
ARAFRL I s o, o (e resnatis kg e fros e Tungs dabo yowe auth ond squieze o oot
Jfrath e with power cheek maades wehile smuifamesusly fiking smathes bl in dhrsgh yos
masE ]’.'ﬂm.l.l.qu._n-m wph;"unrn-rmudr mHn.mhuu-pHg_fw' Preath. The posifion of thee N
dopague and foial muscles all change te-acoomplish s




igic is a thing removed from the mysterial el 185 dificult
1o anslyze of |,'||.J.'I|r':,'_, as thereis nnr]nnlll; hnﬂibll.' for 1z
b examine, That’s why when we lisben bo musgic, W rely anly

an oar beelings, gradually swibching from the rational te the smotienal mbned,

OPERATING THE ORGAN
The Bellns e B 3] pamps air through s syskem of wooden bozes. The upper
part is divided oy p.:.n.i.iulm letey bone chanmels [-I-} The batiam "io:.-s.:' %

of pipes of different negisters are inserted into them. The channels are/then
closed by spring-raded valves, There are several keyboands operated both

by the hands (6] anad the begs {7 ) on theconsole, ach of which s connected

ta severad registers: When a key or pedal is pressed, the movement is tmnsfermed
thicangh wetden rods (8] 1o the valve (6], which then opens and allows
compressed air oo enter the channel,

MUSIC

Imsversing yawnself i this state can become & apirimal practice. An exeellend
gubding walee an this journey & & musical Instroment that can: prodioce

the emiire audible mnge, fram wltra- te infra-sonnd, which pmducﬂ 2 fine
as rich and impactiel a5 2n entire symphony crehestra — the organ

PIPES

If]r'@am are Thade with several tiers nr'plpc:. Every tier has its owmn repister,
mtul.'ms the p:lp-r.: 'P:r\-udu-n-: different notes of the same Hmbre I:_pa.p;e T340
The:mare registers an argan has, the wiser it ange. The lowest notes are
prodivced by wooden pipes with square cross sections [1 ), Metallic eylindrical
pipes {2} cover the higher range, A closed plpe produces a plich twice

a: b (e ootave lower ) than an‘open |:|i|:||: of the sme I.r:ngt.'h. EIE'E.IH pqpq
aksn fave different constructions. In flue pipes- (&), the sound is formed

by an vecillating air colummn, In reed papes (B, it nok the air that vilrates
buat a Aot enetal plabe anouied which the aie Qenws. The sie presdane poshes amnd
vibrates the plate, propagsting soundwaves that ane ther amplified within
thie body of the Pipe — the resonator. The shorter the npelu'ng in e rm:ﬁ_,

Hetrmmomry — iefierence of the whalr, bern from the combimation of spponies. [F & sdgecine
conorpd) everpons peronives e soundd i e osn way Diionant dhonds ortafe fension,
wibdle cospsestant chsrds resalee & The inferaction hetwien tae twis be ome af the faundabisnal

techvetgines of seesical cepredcion
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MUSIC

usic ereates 1 streamm of emdions,; allowing us fo process and The sitar can be customered and fne-funed o yoar tastes, There is nosingle
M express our realities and nurtane the mind sod spieit, Making stamdand — amyone can constract 3 sitar suktable for thelr own preferences and

mynEc 16 a conicentration methad. Bath while cresting amid gleill Jewel. It nept omdy the :'l'lin.g:: that sound bat zlsa sl of s structunsl parta
listending, the mind rises above the mundanities of everyday life, entering Each vibrates at its own fréquency and sings with its own voice. And when
astate ol self-ohervation that leads tis the refinement of the soul. played. all the vaices coome together into a harmoniows chars

=

4 4 | MY
1 |

The sitar is able to express the whede range of thoughts and feelings
of the improvssational musician Each musical fremework created is known
as-i raga. [0sa bving pedformance not tied down by any strict set of mles

T Prasis Far the raga s a mebaddbe Form comsisting of ascending and descending
scales: The bomes and semitones ane sapplemented with microtones Dot

adid volmme-and El.-uw'. l‘lurinﬂ; the pzrﬁnrrn.am:: af the raga, the main theme
develops i improvisstion with deep philosaphical and poitic overtones:

Each raga carries a cergaln mood Idbosyneratc to that specific piece, causing
the listener o experience 3 sense of aesthetic satisfaction.
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MUSIC SITAR

Yo ciwibization can dtrﬂup iks oy 5ot of attitudes towards sownd
anl performance, its own ways of perceiving and processing therm,
And the feundatbon of vour musical composition doesn't have to be limited

b a limear mekody based ona tonal sequence of sounds armangesd in ascending
ar descending arder,

--_._--..-E i - ) — ..-rfg? B
! TEW| i = | =P

Viou cegsi a0 cFeaie miiids
i ehich e sossde spinal,
coil by il creating a drail

of nuonie aed aueriomes.

Ay 2

The Sody of the sitar is made from a pear-shaped goued (1) that acts Thizse react to the wibration of the makn strings and resonate, adding volume
a4 the madn resonator that enhances the volume of the sound. The soind by e soviemd. The svisichan does mot strue o0 pleck them, The resonating
board {,!:I acts as 4 second resonator that E_il.-.:s thie sound & certain colos :I:r'lr:g:- run nocler the e l::?_:l, while the main sed clfs!n.l:.gt-iixi Al
Theneck (3}, on which the strings are attached, t& hollow, transmitting “The frets are made from metal and change the pitch of the seuwnd. On a sitar,
the wibrations of the strings. The older the wood from wilich itis made, theey are movalbile anc are afteched to the neck with ropes. The tuning

the richer the sound. The vibrations are 5u'|:|p|l:c|:1 |:|:.r SEFEN TN n'l'ri:n.gs: peps {8 ) stretch the Stranigs taut: The ngnﬁl:r af the material from wiich they
five of them are melodic H-]-, of which the main theme s pla:,rﬂ[_, and two are made determines the amount nl:'cm.'rm' thiat 15 transherred Fom the sArings
are supplemental (5], contimuousdy stretching and complementing the melody.  to the other stractural elements. At the top of the neck there is an additsonal
Inaddition to thews strings, these is also a range of smaller sirings [6). resomater {9 that amplifies the vibrations
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L, _";h_"' Eicgm
sk e capable of pniting performers, even across linguage You can share simple miclodies by cresting a music bee. The malg
M and cultural barriers. Bat in onder to remembier, recoid component s the comb 1], B is made out of metal and bas tines
and reproduce mebodis, there neads o he of varying bengehs. Each tine produces a different note. The shocter

anc] thinner the ting, the higher the sound. The seconsd elemem

i the cylinder (2}, which is covered in small pins. As the cylingder
rotates, these pins displace the tines, causing them to vibeate.

T ke suee the misslc docsn't oot off abrupely in the middls
oia p'hnap:. mizkes zure the mlﬂn-d:." I u-nun]:llul.-: and buup&ﬂ -—

far n:m‘p{e. a mection of 4 or § messunes,

a stanzlard, shared metation fur wrting mosic. You'll need
by i i withe a comamo conventinm.

To rotzte the evlinder, vou need a clockwork sprimg
enechamisem {page L66], When tha key s inserted
ino the keyhole and peristed, it winds 3 sbeed bamsd
spring {4} anaund an axle, :':I:-ur.in.a miechanical
energy, As the spring unwineds, the axle eates atel
sets the gear wheel (5Y in motion. Thie retation

i transmitted to the cylimder (21, The speed

of thik retation can beset by selecting the diameter
ol Hhee g«u.rs.'l:'lanflhu miechanism inside a.case (&),
This will becams the resonator { page 328],

Add o Bgarine on tap that will be sef ln motion

by the same spring mechantsm. Tarm the key and,.
tuimkle padnide [ieHe star.,
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MUSIC

MUSIC BOX

NOTES

Notes in music are used to denote sounds of 3 particular frequency in writing,
Each note has its own frequency ranging from appreximately 20 He to 5000 Hz,
Instead of referring to these notes by their frequency, howsver, you can also use
letters or short names to simplify things. For instance, consider organtsing notes
ot astall of fve parallel horizontal hnes, Notes can either be placed directly

on one of the lines or in the space between two lines, Assign each note position
a pitch. Motes located niear each other on these lines, moving either up or down
i ascending or descending order of pitch, form a scale. You can expancd

the scale by placing notes above and below the staff and adding extra “ledger
ives” above, helow ot through the note to indicate its positian,

Cnce you reach a frequency double that of the starting frequency, the note will
seaind like 3 higher version of the starting pitch. This interval is called an octave.
Try assigning the lowest note on your scale 4 simple mme, such as “do” Draw
an extra besdger line below the lowest staff line and place this note directly on it
Thie nvext note, cail (t “re” goes in the blank space directly below the lowenmiost
stalf line. Meve upwards, alternating line and space. for the Fallowing Eve motes,
which couldtbe called, say, “md” “fa," "sol™ "1™ and " To write music, ETANgE
the notes on the staff in the order in which they soend. Anyame fluent in this
masical notation will be able to read the masic and reproduce the mntody:

= s

enmprises the siefady

The placement af pins aw the oplinder
1 casenfially @ diroct Eravesation of the nole
omi thee st shieet. Whia defermines the avder
sl faming with veliich e dinex arr dligpleced, cousing
Urerts o pilrafe i @ ceréain frequemey This wgupncs

S E

Uhne sy way bo write notes on & sheet is uking ovals, You can choose to All

in the oval or keep it empty, as well as add lines to one side or flags to indicate
different note lengths. An empey oval without a stick i o standard note played
fiar four full counts. B pou add a stem to one side, this “whole note” becames
a "half note,” played for two counts. Fill in the oval, and it's 2 quarter note,

playes for one.

if you abso add a flag vo the stick, the note tums into an ighth note. As you
aiid Mags, keep decreasing the lengpth af the miste: a sixteenth note is like

an eighth but with a double flag and so on. ‘To help the notes fit on the staf
better, place the stem on the right side pointing up for all notes below

the midile line, and on the left side peinting dav for all notes above.
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MUSIC

NOGRAPH

v o e peigivenbed il mastered miscal instrimsents,

yau Il bmvmsediately want to find 2 way te record soind. There's one

simple and accessible technalogy that will help you make a real
breakthrough. Amazingly encugh, all you need o record sound is a needle
angl a imetal rolber covered m an even Lyer ol wax, The needle carves the sound
Ik e vwax, and voucan use the same nesdle l;-l'!l|1|-?|':¢l it hack later, I]ﬂn.g ahbile
b capture the moment and share itwith others iz one small scp fora masacian

anid ome giant leap for the music industry.

SOUNDTRACK

Ty hoal g yoar pralm booyous B andshimting af your

leaned, Feel the vibration? Sound w5 created by air vibeating

M Various qmn:rln. The phnrmg.:ph'n: Fimrn collects soumd wanes
und directs them towards a flexible diaphragm, causing it
tavitoate: The diaphragm then pushes the needle,

wlidch carvies o reoniing nte te wix poll,
The towder the sound, the deeper
the groove.

RECORDING PLAYBACK

Slide thee vz cylinder ever 4 threaded mietal eylinder. As yoo tarn the handle, Ton play a recording, all you have: bo do ks sot the needle to the beglhning

the cyiinder moves slighthy sideways relative to the needle. In this way, theasdio  of the track and stast turning the handle, The needle pushes the disphragm,

recording spimls arvand; covering the entive waxnoll froe loft to right. In some the diaphragm creates am vibrations and the horn amplifies the soond waves,

of the meee advanced models, like the vae depicted above, the cylinder itself By connsxting air hoses to the diaphragm instead of  horn, you can creste

doesn't move but mather the needle carriage enid horn. headphones for personal playhack. Head phones greatly redoge the likelibood
af harving unpleasint conwersitions with neighbors and the bocal authosities.

£ T S



MUSIC PHONOGRAPH

WAX ROLL

Wax ik not difficult to obtain { page B4}, and it's saey
b form into any shape, Thisis alse o disadvantage:
The reconds are short-fived and deteriorate quickly
in the heat. Pretty soon youTl want toinvent

vimyl {page 126].

HANDLE

Trying io relax and enjoy the mugc while having to constantly
tuen the handle is not particalarly corvenient, Build a smple
winding mechanism to help you unwind { page 166) or go further
and connect it fo.a small electric motor [page 194)

.{i;!l:ﬂ!!'j*i f[AFE

i

HEADPHONES

I yoi've alvesdy phugged into electricity (page 192),  The electricity passing through the wire magnaetizes
miake a pair of headphones. Start with two carpieces.  the codl, alternately attracted and repelled
Attach a permanent magnet to the back side ofeach by the permanent magnet. This causes the disc

and make 3 hale in the fromt side. Place a Aexibles, to wibeate, ereating pulsating air waves, These pass

slightly concave disc of thin, dense material through the front part ol the easpiece and vibrate
in the middle. Attach a metal codl to the dise, your eardrun. Now pou can jam b your favorite
Connect the two earpisces using wire. tuves with no fear of jadgment from passers-by.

—,,, i)




oth miu=ic and math are anong the highest absteactions of Tuaman
Ehanaghit, but at the same Hing, each ag a precise defnition and arg,
in fact, closely intertwined. Music s dl.TaJITEmm:lrd an numerisal
ratios, They define the external structure, or dcoustic base, of the music:
the rhythm, meter, fempo and frequency, Theough muasic, we undersgand
tha skeicture of the warld, whiclyis also Faeed cn sumlbees; creating our own
ingdividual fumee fow with masic SMARANE Froamy the past :Isnmgh the present
and into the hifwre,

MUSIC

The braim antcasatically conmect thie wefes wid lear with the ones tha catie
before and creates our expectations of whiat will como nest, When we lten
o msic, we don't hear insdividual notes bat rather the u:rfnlllln:g of an emtire
musical phrase. Bo-when composing music, instead of wsing individaal ootes
as u basis, why oot wse a larger muosicsl phrase — a samgile?

A samiple may be taken from apother picce of music and developed into

1 whole new instrumental arrangement. Yoo can also :.:mplz nafural sounds:
Erppits ol conversatian, the pakber ol rain, the aﬂthg of waves, the rustle
af beaves Wisen crealing x-ul.1|.r||?vs. there's endless room for experimeniation

:‘-i.arnp'llng 15 at the heart af rove cubtuee. There 15 no sudience af 5 rave —

itis a collective action. The D spins the furntablesand gives thythm

to the movement Ravers ind themselbves immersed in 2 sea of seond and light:
Thés combines with the depthmae movements te prodoce & hypootis Ernee-
likee stabe Thie rhythay and IIuIdI::.rI:umwnq a catalystlor o senee of corFmniniy,
Earves appeal todhe ;Ee-]:l:h: of the orconsciows: Thes 15 a road to YOIET BNNET
self, a means to throw aff the shackles of everyday 1ife that try to bax in poar
conaiiousiess, Al the s time, the rve bas the potential b free pon —

it allows everypone to be whothey are while menging with the single bregth

of the mass of peaple.






HUMAN







HUMAN

lanimals, plants and many micrdorganisms meed ozygen o surdve.
AL: hianaams, the proces of Bezsthiog deaoes #ir ingo the bisgs Tor ooegeon
e absarbsed imta the Mosdstream, The axygen s nsed by all
il cells of the body fer chemical reactions that relesse the energy essential
for life. By consciousty comtrolling the requency and depth of fheirmbale
and exhale, pmplu ram carrtrol their emvbions, recocs stress Jevels and
even access altered slabes of conscioimsness,

HOW DOES IT WORK?

Chiiel and shallow breathing activabes the spmpathetic branch of the merveoe
Sypigtn — the bl\.'ld:f:\ 'gas J1-,-:!JI' —aml jrists the Ih;.d:,' an i':l@ alerr. A serles
of short, deep breaths brings a sense of euphora anid can pat yoo in 2 sorl

of waking tance, Long, slow breaths and halsling yoier breath has the opposite
clbect. It engages the pasasympathetsc beanch of (e necvons srstem

ithe "heake pedal™ |, which is segpons(Ble for rest and digestion,

Exhwastion, t'EPr-I"-.::L‘-i emations and a sedentary I.':h::t:r!m canse chironic muascle
tension, J|:|rmi.|.1|:'. r-L'-rn:IJlmg; like a shell arvund the inmer organs. Thas shell
canstricts the ling space, leading to rapid, shallow breathing and driving

the by linto a stress feedback Toop, It usaally develops i chilbdhood doe

b ey 1'.gh|: 5Irv:h|ng__. a habut af :I:'nr.hl.ng the stamach or kmipraper pestire,

B you wand bo slow down or get somie stress nelief, try the following
exercise: Sit o lie down, Keep your back etraight. Pot one hand

o youie bedly anad coneentrate o yous breathiling, Slowly inhale into
voarr bedly o three oounts, Peed the air nsring :hrnug_h WOUET MIEE
ansl throat, o your belly infates: Smoothly exhabe for six connts.

Raepeal this execcise for five minates.

IF in=tead yom wang an COErgY broist, nse this exercuse: Sit cross
lemzd with vour back sI:r.:.i;Ehl:. Loweryawr chin. Close PO Ve,
Relax vouar belly and breathe indo it As you exhale, deaw your bally
im sh;.rp]'g.'. |'\t||.h|ng the air i |:|F:p,'||.|.| 51|ng= li g1 swklt mssion
Breathé in through your nose {this exercize will also-help-clear your
ganases) and ot through yoar mouth. Bepeat 36 times, gradually
spoeding up. Do nod pecform this exercise if you ané poegnant

oir hanve hig.'-1 hlood rERsLare

It's Btber 1o da any '|.|-:|':al.'|1.n|.g; EXECTEE OOl an emyty stimach,
Dy’ by b hard §o hypervertilate your hangs and hald poar
breath for long periosds, especially when you are alone, hecause you

might lase consciousness,






HUMAN

wuire las Fiven liaizaid !El[-ﬂrmﬂhs. AU ae ﬂ.li]i!:r amavailahle l:jﬂ:. focmsed mt;aﬁcmmt. h}' contrast, g'i'.rr:: O ACCEES B El'ﬂll“l.‘h
b other ardmals, Humans are not only capable of feeling emotions improvisation and Bow. Medigation is-a powerful tool forworking with the

and being corsciowsty aware of their mstincts, thonghts and actions. mind. It s based on relaxed concentration; concentration of attention not
but alse of contralling them, Developing this skill, however, i impossible through an effort of will but through-a sincere interest in what is happening.
withowt the ahility to carelully abserve oneselfand the warld. Canstant In meditation, the practitioner gives space fo whistever is goang through his
life distractions meduce the capacity fee sell-awareniess — the beain goes mind withoat analyzing it or trving to change it,
o :|||.1u|:-|||:|r and beging to-fall into negative paticens = =
of thoughts and emntions. 4

i

AN

Meditation cin be companed fo & lang fourmey, the purpose
af which s to understand and pacify the mind. At the very
Beepimnirg of the path, the il untamed homan mind is bke
awild besst — disobedient and plagued with wanderiog
thoughts, pessionate eratiens and confficting jislgmenis.
The main task af the practitioneris b st catch this Iease,
Lassotigg it wills a rope af unwavering abentsan and aleriness,
amd then gaide Balong the path tewrards a mindfil,
attentive [ife in the present moment.



HUMAN MEDITATION

Basic practice in preparation for meditation i the technigue of body 2, Slowly “scan” yaur body from top to battem, eoving vour stiention
relaxation, To do this, set an alasm clock for 3 to 5 mirutes and repeat fromy one area to another and corsciously relaxing the museles as you go:
the following steps: your face; stomach, groim and so on
L.  Sit comfortably with a stralght back, Close your eyes or leave them 3. Scan your body several times until yoor alarm goes off,

Talf-closed, focusing your gaze on a sationary object, Take several full,

deep breathe and exhale:

To improve your concentration skills, iry observing your breath: It s impartant o bring the experience gained in these short sessions Into
1. Repeatstep 1 from the previous exercise. your daily life. This will help you transiorm negative habits of mind, develop
2. Direct your attention to the feeling of your breath at the tp of your nose emgrathy and embrace the world as it ks, The more peophe In your society

ar in your belly, Observe your inhalations and exhalations. whs kivow hvow to manage thesr emotions and thoughts, the mare developed
1. Motice when attention slips sway and patienthy retumn to observing the civilization pou will be able 1o create.

your breathing.

4. When the timer rings, thank yourself for practicing the exercise.




HUMAN

S g e —

P el

PROVEMENT

amang have the mherent desive o constantly pash the Emits
of thear abilities. This caving for adventure b o great driving
foree for 2 developing civilizatbon, It pushes people
tos explore mew berraing, conguer the cosmas and papulate
Fiew |~|.:|u'lgs. I everyday life, it also mativates them
to finid ways 1o overcome the limitations of their
bioulics and minds.

Rock climbing challerges a person’s agility

amd endurance, 2= well as s ability to congue
bis fears, Be a el mot :.nl:.r with the menammtain
st weith yourself: your mind orics "nol” znd
yet vou keep dimbing ligher and higher

The climber leams to mastesfully control his
body from the tips of his fingers tohis toes,
Exery masn reguires totsl concentration and

the ability to calculate actions in sdvance.

Therw are theee Tasic principles yon st laarm
before you can mester rock climbing. The frst
congems the placement of your Feet: You mist
abways chimb with your tees facing forward and
never tirn vour foot sideways, Gtherwise, failure
i& bnevitable, Your position misst be extremely
preckse 5o Yol can transfes all thie wnlg'nt to o
legs and pivat to the side if necessary.

The secand ;lr:nul.].ll-: LLR DV 5 g 115 hiaitiee eI
mevensents 1 vos're Eripping a |.|."|.'|E'|.' with your
right hand, vou should lean on your kelt-leg, In this
caxe, the diagomal of balance passes exactly through
the body s comer afl gravity [located in the pelvic
arga | fromt of the saceam). Thiswill canservs
JIHIr EOVETEY It's aksi important that wuar other Ie-_;
isn't dabgling in the airbut is at beast préssed up

agrinat the vock, This whll pdd ary unnecessiey f/"'.
sroaying that enay throw you off balance, A

1 iy f .“'-1‘;:'-..\‘1
‘The third rale is about proper body placement: I|rl -.\ﬁ ¥
Your arms should always be straight, legs bent, AW §
vour cemtes of gravity pressed fo the wall
If your hips are waggling in the wnd, it wall

pul extra tension O pour Erms, causing

them b guickly becomie exhausbed,

Tou'll need special ciimbing eqaipment: thoes
with a thin and flexible rbberized sole —a size
or two smaller Elean el o ensure gsmug fit

s that you can plant your feet irmby —and a bag
of magniesum powder { magnesium carbonate and
hydnaide bind to maigtin and body ails 3o voar
hands don't slip), And, of cougse, your safety net:
rope, 2 harness carabiners and special devices for

fastening stays in rock crevioes with canabiners.

Climbers usu.a'll}' wiork bn pairs: one climbs and
the ather contrals the safety rope. The burden
of responsibilicy for yoisr awmn life and the Life
of your partner giees voa the deve 1o power
thraagh evenwhen yoar strength s waning.

e —



HIMAN

SELF-IMPROVEMENT

FREEDIVING

Freediving is diving into water as deep a5 vou
can using oaly your o held Teeathe Like rack
|‘Ji.'||:||:|i1||'.|;. it allows you o Fu:h the boundanes
of your own body but this time in thedepthe

of the coeam Fins, 4 mask or gogples, a nosa dip,
a wu:ight and = witzuit, in case of cold water,

are the |:|n|.'|.I eql.l.1|:|r|1r.-:|11 I'reednu.'m e,

—_—

Under waber, the pulse slows down significantly
and your blood pressure rises as blood rushes

io the heart, hings and brabn The deeper a persen
dives, the mone pressure is exerted on the body.
1y go too far down, yoar pardrnams can even
burst. To avestd this, vou need to bearn Tow

to propery equalize the pressures close your
mouth and pimch your nostrils cdesed then lightly
blowe pat thircugh your nose sealnet thes pregsure

o pop pour ears

Trained divers can descend to depths of more than
10 meters znd hold their breath for 8- 7 mipies.
To lengthen vour dive dme, yoo can practice the
folkowing breath-holding exercige:

I, Sealyour lips around the snorkel mouthpiece
amd, with the end of the tube above the water,
take a deep S-count breath.

2. Hold yoor breath fior 20 seconds, Lower your
shoulders, relex the muscles of your face
amd neck and haag vour head.

1 Exhale rhmus_h the mouth for 5 seconsds,
Ralax your oo

4. Immediately begin the process over again.

Practice thisexercise 5 mimetes-a day, When pou
feed you're starting to make progeess, add another
5 seconds anto the time you hobd your breath and
another minute tooyonr daily practice time b
don’t exceed 15 minubes,

chml@ l11;|||:|iu'b_g worox hreath causes your |:||:||Jg,'

1o sctively produce happiness hormones known

as endorphins, your peyche i still subjectad

to severe stress — afterall, you're alone with

thie alyss-down there. Panic in the deep can be
dangerons, Freedivers are trained o deep relacetion
technigpues to stay clear-headed,

Ansehior eomplicated sspect of diving is learning
hew ko ascend safvly — the body is i a siabd

of extreme coxygen starvation and is being pushed

to It limits. At this mosment, it is important for

the diver 1o ignare the reflex to take a breath, soothe
any panic and calmby swim upwand. Ay excessive
atress or increase in heart rete can be deadly

Like rock chimbing, freediving develops sehi-

contral and the ability to suppress one’s nataeal
imstincts and mowe decisively fowands the H_ua].




HUMAN

pep nside, every homan being jist wants go be happy. Trashoppiness. - Practhang these poses improves bood circudstion fo the mtermal organs, relaxes
D i npnssible withont fimding o state of harmspmy with the warld and the nervous system and relEves benson that may generate andety and severely
radically transforming yoor nvind and body: Thes is the aim of voga, disteet your pereeplion of the wardd,
Mastering the art oFyoga beging with physical and breathing exersises, When There and varions meditakive techniquies wsed for stilling the mind; By practicing
earnbimed, thes cleanses the body, reduces tension and hedls many dissases them, p:n]ﬂe gain contral ower their r]mughb and emotions, faring ko a e
Thiz is achéeved by bolding certain poses, or asanas, which stretch and engage subtbe and well-balaneed view of realiy,
warious pasts of the body, 2

Ralying on & code of ethice lwelps
people reach an enlightened stabe
Some of the key principles incude
non-vialence terwands onesell and others,
conirl o one's desives and honessy
Fodlowwing thesse miles briings
the muind o harmony

When practicing rogs,
youar mmaim focus shoubd b onoyour breath
with the universe, and boslidy sensations, as well as avoiding

excessve bension and pain, Chhiersise;
i Ay bnjuite voursell



YOGA

Lie on your stosmach and spread your feet 30cm
wide, palme on the foor at chest level, elbiws close
fo tlye b A o exchale, [t your body off the
floor; strakghten your arms, put your head down
berween them and stresch your spine, Legs straight;
knees engaped, heele pressed to.the fooe Feet
|1=.r.|.]|=| tay mach -:Ih:r, EnEEﬂ :anul wide :'Fuu'l:

and divected forwand

The next posé i3 the faal mang i any vega segaendce: [t helps relax your mind
and by 25 much as possible. To practice the pose; bie comfortably on your
‘Tack, urn your patms towards the sky and spread your legs comfortably wide,
Then choae your eyes and, with calmy, messured breathe, menkally scan your
huﬂ}r :Inrl:in; from the head and focus an l.p'ﬂlln]l].' rda.l'.ll.‘lg wach mnscle
Tﬂﬂ-ﬂﬂ'ﬁ this exercise takes 5= 10 minutes. Thic pose it considerad one

of the most diffrcult ssanas.inyoga, sinoe it is very diffcult for people

to achipye -:umpl:tz el A manionn

Ao devebop yoga practics, you acquire unigus skills swch as deep intuition
and inner atrength. Yogis attain special states of consciousness when their
minds are freed from the dual perception of the word and from suffering,

Asa rabe, 3 Yogi sequanoe conslsts of a weries
of poses and always endd with 2 pose to relax
the eritine bu-cl}' Yom can start Four pran.'tbnr
stansding, Stand straight with heels and toes

touching. Thstrilnte your weight evenhy across bath

feet, engage your knees, pull your stomach in and
streteh your spline tall, arms by vour sides: Mow
T FOHIT r.i'tdhl: ]EE o lift it and ]:h-:t }II,'H.IJ'!'IHI oIy
the insicle of your [eft thigh; pressing Into it

Stand for about a minute and breathe intoyaur
Belly, Start in & standard plank position on hands
il toves a6 wou exhale, 1ift wour head and loswer
yourself gently to the Beor. Relax. The pose helps
strengthen the spine, relisve chest tension-and
irnprove digestion.

Bext, rall gver anbo powr back. s you mhale, poll
your legs up towards the sky'and over yourhead.
Loweer your fect to the floor, When you'te first
starting your practice, you can bend your knees.
s you progress, wark on ﬂmight-:ni.ng T IEE:I
and pressing them together then engage them
shightly. Extend your arms behind pouwr lesd and
|lower them to the Boon

Stabilize in this position and, balancing, bring your
palms pogethes and exvtend your arms skywand
Hold this position for as bong 25 possible. Breathe
deeply. Switch legs. This pose teaches balance and
bomes.the leg muscles

Mow get down on all Foars, hands placed showlder-
wiidth apairt, knees on the Boor. On the inhale, arch
your lower back in the "cow” pose. On the exhale,
:Lu-w|:r stretch Lrpwnbdl munding your lower back
I thie "cat” pose, Bepear thecycle sanoothly nine
times. This pose improves spine flexbiliby.

Yoor meck should bee relaxed, your spine should be
in one ling and the weight of the body should be
resting on the shoulders. Breathe calmiy for

a few minutes. Retam to the starting posktian,
Thiz seercise sticmdates e neevoes syl
MASSAZES thie intermal OIgAns aned has 3 benehcial
elfect an thyrolkd fanction




HUMAN

Cligang is the facesed application and understanding of mind-
bady-apin® o mmprove your mental clanty and plysical health
1|1rnu.g'h. correct postire, movement, breathing, souna aml
focused mtenl The sims of regul gigsng practics are b netism

he process of natural selection has Roned the surviml
“ and seli-healing mechantses of every living beng.

Bt the further human I“'"“F progress n].-unﬁ the p:ﬂ1
of clvilization, the weaker their connection with the fataral

cycles becomes. They stop Bstening 1o ther owm bedies

and lose the abiiliy o contral thene.

FOLLOWING THE CYCLES
OF NATURE

Cligong gives youe the opportunity to baikd

an effective activity and rest routing and sdjust
no b triee needs of the body,

BODY

RELAXATION

dove withoat =ffoct, Ellow your inner impulses
and mime your ey [T muosscal instruamens
instead od controlling it farcafully: This principle
miaki iF pﬂ'ﬂjHE b remove muscle blocks, relax
the mind and encourage seli-healing.

o the arigine integrity and conmection with nature inherent
i afl liwineg beings, free :,rnu:m:ﬂ'ﬁ'nm tension and retarn
tor harmpny with nature.

BODY POSITION
CONTROL

With this <kifl, one avohifs unnecessary stiess
and injuary and nereases the bodys enduranco.

BREATH & ATTENTION

CONTROL

Focusing on the depth and shythm of the {ahabs’
exhale cycle and hody sensations helps to restore
mental clarity, mansge emotians and A a falle
inan: holestic penception of the wodd

R | & .5



O of the basic gigong exercises is called “The Tree” To practice it, stand

up straight with your feet shouldec-width apart, The tongue shoukd lightly
touch the toof of your mouth, Tallhone b tilied down. Enees are dightly benl.
Sholders are loose and open, asif you were halding an egg under your armpit
Asmis are bent at the elbows aivd resting at your side. The top of your ead
points towards the sky. Eyes are partially open.

Breathing is even and measured. Stay in this position for at least 10 minutes
and try to fel your body. At the end of the practice, place yoar hasds on pour
stomach: women should put the right hand on the navel; the left hand on fop;

. men, wice versa. The most important aspect of any qigong practice bs reaching
2 calrn. meditative state of mind, This is how pou regain touch with your body's
voice. It will guide pour movernent, and the healing process will begin

357 }



HUOMAN

" urman anderstanding of the waking world is often divided Thve deearming mind i subiject ondy fo the rule of feelings, sensationa
H into hinarbes = pood and evil; life and death, past X and images the-bram has absorbed during the day and stored in either
anal present. But the universe ie Bir vaster aind mone the consciows or subconsdious; depending om the perceived desfislves

complex than the limited view of reality in whichiwe spend ) af the information, Dieam mberpretation can be a real spirtaal
oaif lves, Desarms aesheckle our enanad, EIvIng s access b practice Inmecting your frae self and uppinglnbrr the creatie

e the Liniversa Life Sownce — the origin af all that i,
Erreams-aren t governed by ogic

force'of the universe: It can help you develop your creativiey
avdl consciously take contood of pour life, [t is semetimnes
gasy o avdial anresodved condlis, bt B Eakes
caurage to face them,

Thene are pir maral principles o dreams: Here This is the structiore af the peyche — anly Follmeiig the sensations, imagos frism sleep
evieryone can live their neost shamefial and crsel by passing teroagly thilr fears can & person will g to surface: for examiple; Are. What kind
Fantasies. For example, a loving, well-imdo bhe healed. After waking up, grve yourself 15 o fire was it Coey nr::mchinﬂfﬂwﬂn yo fepl
bousewife may dream of picking up 3 machine gun.  minutes to Bein bed inorder to feel the seniations. — aboutithe fre? Maybe you hive an atiger biarning
Yonui theul B give ugr contred and fallaw the natueal as ponar bady recalls te details of poar doeanm yoai [ranen Ehve sl de ot ? Honw can you manage it?
courss of the desam. Oithserwise, the memary will he overwhelmed

by yowr ratiomal, consciows mind:

[ 358



HUMAMN

DREAMS

=]

L= nﬁl.ﬂ-ﬂ-‘l

Applying logic when ivterpreting images from
your diva b5 futile. Relive your dream in your
memory. Disregard obrviows inferpretations and try
poi decrypt messages hidden within. For example,
perhaps you were walking alang the road and saw

a roaring tiger. Imagine yourseif as this tiger.
How dio you feel? Wha are yon growling at?

Maybe the tiger symbolizes the animal strength
YOl are unable to recognize in yourself while swake
Direams can portend future events or illnesses,

w0 drw Gonnections to your waking life. For
exxamipli, let’s say your dream of 2 kettle bedling

over and spraying hot water gverywhere, while

i everyday life, you don't allow yourself to express
vour emotiosns and they are bedling up inside you.

[ 359

- T S

Mayhe your nervous systen is so fried that yoa will
experience & hypertensave emergency of you don't
learn to express your emotions, Think aboat how
by react diferently, This practice allrws o 1o busn
dreams inte alies oo the path to a healthier, more
holistic approach to lifie



=

) il IIII| .'I,:' Ill |I| _.':I

I||II

HUMAN

When the busden becomes unbearalde, the mind can begin
te develop coping mechandsms, Thest cushion the psyche
from destructive experiences and help you adapt o meality

S uffering iz ai inherent part of every sentient being’slife,

Even if the traumatic svent hag been repressed from consciomsness,
all the feelings and sencations amsecisted with it are imprintsd

on the body and nervous system: This forms o sort of protective
Barrier — o chronie stres memory that hc%jm o avald

0 survive simifar sitmations — botat the same time limits
persanal developmmom, These defense mechanisms are especially
apparend wien a persan peojects fesr emoetsons from past
expeTiences anbe people who had nm;h.ln.g whatsoever

fix chin vl th them.

e
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HUMAN PSYCHOTHERAPY

Tiostart the healing process, you need someons who can &t 45 8 marcor

bor buekp you became aware of your trumas, projections and patterns

af behavior and free yoarself from their negative effects. Bt few are capabic

of such selliess lstendng and total engagement. Those who are become
therapists, everyone knew how to bisten with interest and withait projecting
past n:prriun:r. we wouldn't nesd ﬂu*.'r.;]a:ims. Bt gmtil we reach this ||I:'|:|pi.111
futare, it back in this chakse-lounge and tell me: How does that make you

Feel? The therapist sincerely empathizes with the person, sometimes gentiy
rdging them towards the next step, bt doesn't gt smationally involved g
arvid alwiys remembers thiat the patient msst travel the path - T & A -

of self-discovery on his own, Oneimportant skill 2 therapis /r_ S W A ; : ; i i emE e
st possess ks the ability to feel another persons pain — ; LT e L
wiithont humﬁ mﬂﬁhcd dewn EJ]-' thedr ernaltions.
Cine technigue ks to imagine that the patient
-discussing his dreasms: They are (lhisory
but at the same time very impartant
and canse suffering.

T

=

Another equally important element for healing is knding Art therapy works well for sensitive saals whose

a meeting space where the pationt can feel completely safe emations are better exprossed through drawing or another
anid open, The therapist may aléo ude physical exercises, art farm. By sharing his pain with someone else In this kind
if thee patient ks particularly psychosematic and experiences of environment, a patient iz able to escape the destructive
physical svmptoms of trauma, and /or cognitive exercises; influence of trauma-based coping mechanisms,

if the ]'h.mznl'l sympioms are mose cerebral.
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GAMES

pamvetimes it's ko o completely relinguish contral, stop thinking, I ks gamee, your lock can change in an instant — all you can do Is soll apd
enalyring and supposing and simiply say, “Let the fates decide!® leave the rest te destiny. Space things up and raise the stakes by making hets
H you're feeling bucky, grab a pactrer and throw some dice. before each roll. The game will quickiy pall you in

The fate in the pame is decided by lats — dice
with numbers printed oneach side. They must be
chrefully crafted and balanced to ensuge chance
t& the oaly factor at play, When they land on a fat
surface, each side af the dice must occapy a stable
position. Lse small volumetric geometric shapes
with equal faces, sach ag a pyramid or a cobi,

Dice can be mads from anmy durahle material:

wary, waod, sone, delr. frait p:i'l:...:gpl.e, ambser,
oy s, lesid — even silver or gold, Carve the material
it a cwhe with six fces. Onoeach af the faces,
carve o paint the numbers from 1 to & Amrange

theerm s SRt the sum of the numbers on opposite
fcesin 7,

T completely slimdrate the possibility of plapers
infiugncing the roll with a'aleight of hand, use

2 special device that will shake and roll the dice

fir the players. The main objective of the game

i b g the most poinis. The way you scorg
depends an fhe game visu'ne playing. Ready to moll?

e




GAMES

1000
This game requires 5 dice. The goal i to soore exactly
LHM) points: Ay tumber of players can participate,
but the sweet spot is around 4-8, Rall dice
tor leterming who goes frst, The mumbers
pin the dice determine your score: s are worih
L0 poeimvts; el S5 ape weorth & The rest
af the numbers are conssdered worthless unless
theey ocur A thaee, four o five of 2 kined

When yom rolla three ofa iind.}'ml.me the value
of eme of them multiplied by 160, Ifyou coll foar
of & kind, multiply it by 20; and e of a kind,
by 100 ‘The best roll you can have is fve
of 4 kind |5, which iz an ingant win

(1= 10 points; 10 x 100= 1000 points).

Srarr a tabbe with different cofumns
il ronwes to record FL‘J'FEL- amid poinks;
thee stages of the game, the passing

of points from one player to-another
andf lost points: To begin, you need

to rdl ak beast 50 painks 1o get onta
the talsle. 1 vou eodl an least 5 poknts,
vou cafs set the sooring dice aside

anvid reroll the rest for mione points,
Bt keep in oo that if you rall a land
with no sCorng civmbinatiionsg, o
lose all the poknts proviowsly scored

in that round, That's why poua've go
to know when tis hold them and know
wited 1o rall them.

You have asother opporhmty (o nerekse Four
LTINS fll"g.lnu start the mound with fewer poinis than
other plivers apd end the round with more, you get
b steal S0 poin from any plapers pou overionk,
Another vatiation imvolves creating barrels,

or point threshiokds, Players inthe barrel

{ sy, senring more tan 200 but kess than 300)
st rall 4 score of 300 in one rownd belore lh!].'
are aflowed to continue scoring. These barrels
often ocour bobtwesn 200200 and 600704 points,

T resindve any disprutes ot mey i, uie the driangle of wogned denos ke, This patiern
-p_lllﬂ-lm-!-'-!'n_l'ilﬂu.l.ll i m‘.:‘r.lr Fnrr:'rp.'n. [A°ET] H-ll'l'||r|]'|' il dercrrrdses i ]I||J_Ir|.'|":.i wWhire

Fur exirmple, Befong winning the canine match, shever A meises o rounsds, and plaper 8
misses fharre, Flow S vosi split the dod flndedy if Wi grame e enderrupiled !

Addd agp the sumber of pawees miasiog by oach jplaprm A= B=24 3= 5 Chak

fihs |.'|'|'l'l'l'.'-'|['6‘|1ll'l7l‘ﬁ i e e ke, e, e J.'hll o |"|_:_|'rr A ibare b |.||||ur fo e saesn

af il et Ehrew massseraits in dhe e (cornesponifing ée the mamber of games mised

by B2 1+ 4= B). Then the share of player A il e egual do the s of the Do {aorending
r.l-l'hfrrml:uru_rp.lmn rr|||.J||q.!|';:r||l|.uI|rrr El.llrih!nujhﬁéullrl.lll.ﬂ.l'l e e = 1l
el v IF5 abvare ds the sum of the remanning fwo momsbers [§ = 4=5)
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ne principles of conflict and: congquest sne atthe lesrt of meat gamed

Hat there are 2hwaps excepkinms tn thie nle. 15 v enjoy -:Ium..g asd

drategizing with others but still enjoy the excitement and shill of being
canting, play mancala, Thee goal {5 to colbect as many chips as possible o fill
nat ey your oven celis bar slso the cells -u;ll"!,'pul- CFpevEnL

MANCALA

GAMES

I is urdifedy that yoo will be able to win slmply by sccumulating chips.
A different tactic is required here: take what you can and shase the pest,
T soaivenine wirlching on the silelines; it nyay appear that the playeérs ane
smply sewing seeds. The gameplay stself s quite soothing,

When you sart ko get the hlrl.E ﬂ'ﬂuu.;.::.': amd want to Phck up the pace,

tha meditagions activity farns into e Fate of chance. The |1|'_1.'|.'ing feeld is a-board
with two rows of six pits and one larger pit on sich el 1€ can be carved from
waod, butifyou don't liave any on hand, thar's no reason to gve g, Just dig

Tiales i the dirt or snd or even draw theni an paper Any collection ol small

olsjects can st as playmy preces: seeds, beans, small stones, ete,

RULES

Hach player has ome-row of pigs. Thie row nearest to the player (s theins; tee farther

ome belongs to the opponent. Thi large pat bocated bo the right of the player's

row ix called 3 “stare,” and that s whers vour seeds are held wlen ool m gameplay.

Place 4 seeds in each small pit. You can decide whio will g0 Bt by degwing lots.

Flirwr b Rl yo e teree ¥ 1 the oy seed of yoar bunt Bnds

in an-empby pat adjacent b on oppeneat’s pit that contains one
O inore pheces, then oo take all the opponent's pheces from
this pit amd, togethes with your Last piece, put them

inyaur stere.

And cng mare clever rule; 1 youar last seed falls i yoar steee,
vauw gt an exiva turn 1§ poa do the Glealations and sow your
secds right, you can end ap raking several tums it a row!

When one of the players runs aut af seeds and the diher does not have

ericigg chips 10 replenish the opponent's pits, the game wnds. The other playes
transfers Al theelr remaining seeds in their pite to their store and the “harvest™
takies place — counting the poinie

The: gameplay works as follows: The starting
player takes all the seeds ous Fram any singla pie
s his-siche and drops them one-byoome into
thie I-Lll!'u&t‘-lhh'l'll LIS T connferelockwise
(Froam left to right serass the player's own pitsand
from r||5!|1|: to [eft i I:I‘H!]HFI"E of the |:-|1-|;||;||1.-|:;|1:]-,
IF during this process you rmeach your stare, you
place & seed g 1 you réach the store of voarc
opponent; you do nat, Try b distract your
cpponent with captivating storhes toruim thie
concentrition and cause them to slip np.

Toowriiy pou need (o collect 25 seeds in your stose, and when the score s 24: 24,
the muatch is a'dvas, You car miake the gaee lardie by making more rows

of fibs, by increasing the number of seeds and adding new pales: Have fuan

with |14 Mancala s 4 preal way to shiaft-dnd traim poar fces,




GAMES MANCALA, TIGERS & GOATS

TIGERS AND GOATS RULES

You may think that a goat facing 8 tger is completely defensebess The game irvedves two playess: one startswith 4 tigers, the otherwath 20 goats.
For a lone goat, this may bé true, bt if there are several goats, then the tiger Yoo can wseé chips of different coloss and sipes or carve animal Agurines

iy go hungry of even end up impaled, This s a rare sitaation when predator four mere drarmia

becomes e,

Tio create the playing feld, start by drawing a square;  Pieces are placed on the points not an the cells, Uil al the goats are placed on the field, the goat
Diraw horizental and vertical lines bo create a dd Before starting the game, place the 4 riger picces player cannot make any other moves, Bat ke mas
cell gricl. Then draw two diagonal lines connecting at the'd commer poinds of the board. The goat player  place his goats carefudly, for there are tigers
oppasite corners, Mest, connect the midpoints morves first, placing a goat on any vacanl poit an the prowl. A tiger captures a goat by pumping
of gach side with dizgnnal lines to form a diamond.  on the playing hoard, With each subsequent tumn, over it and landing on the adjacent point along
Yoy should end wp with & 25-paint grid with all the goat player must place all of his pivces one-hy o straight line: To win, the Lgers must capinre
Fnimnnmﬂminnbuﬂunﬂ]y_ OF ¢ GO ATy TermaEnng free poant. 5 goars, or the goats must hem in the tigers until

they are unzble to move,




biess s mach more than just a gamiE, B s e realization of an
inslividual's full potential whils bocked i fierce battle and hghting

For social recognition. [t i the advancement of creative ideas

aix] Bhee bty in seving a plan wndnld,

GAMES

Thene'’s semcthing for everyone: the search for trath, the metaphor

at a mulitary battle, the intellectual dwel, mental entertzinment and assthotlc
appreciation when analyring o ganke bebween two mistens or sefving puzsdes
i artifecially created soenarios. Chess develops mbaition, logical thinking,

conceniration and strategy,

Crhests i a bwoo-plapes ume thist uses o sdquane
a8 gamehoard of 8z, or 64, cells, which albernate dark
and light in a checkerhoard pattern. Labed thecells

in hath the harzontal and vertical directions —
foe ll'l.i.l.l.ﬂplt. s Jetters for the bhorizontal axis
and nambers for the vertical;




GAMES

CHESS

EARTGRAR

Record maowes b uhg.dg'eﬁm-gﬂnh‘au. Tt v hared

o the syrtem of coordinutes énesind b the dntmieehim

af th letfers anid nuinieers ssed fe fabel e horizoatal and
vertical vertices. Each rpave oz an alpha niumeric code
forsample: al, g3

The wame of ezch piece &5 abbreviared aud writen
willva capital letters Kimg = K, Chieen = 0 Hishap = B
l';i.l;ﬁf' M, Reak = B The Paws deas no mstation,

T motatien destrived bty e ches piese muvad with tlie new
aggiiary |1 Fuss mioved o o e sheciboard. May this shert game
b priactice amd get @ feel for vack picce; Loed ¢5; 2. Bed déi;
3B Mty 4 Bed Cgd: 5 KeS Cdl; & BfT KT 7. Hds.

Trn vt grwvee, thee Ifarck; Kimgr e checkembed i prat weven
mirwrs, White crstfier o fraj e black by becrgfater his mat
pewerful piece — dhe CQueen. Black takes White Geen amif
Joes sight of e threst o ie King,

Each plaver has o set of 16 pieces of his own calos
B pawns, 2 rooks; 2 bishops, 2 knights, | queen and
¥ king, Youw can name the pheces whatevor you like
ag lomg ag their abilities are clearky defined. Ling
the F:-IEI:EH up i twn lorzontal rows on each =ide
of the board. The first row should e entinedy pawns
Thve sexond shoub have rooks at the edges and,
maving towards the center, knights, then hishops,
The center squanes aee occaphed by the king and
queen, with the quéen on the square of ler color,

The pawn can only move one forwsnd one space
at atime, excepl for its first move, inwhach it can
i|.1|.11.]:l wo spaces at once as '|nng a5 the Spanes
are enoccupded, A pawn canattack and capiure
oppanents pieces that stand on a disgonal

b the pawn,

The knight moves two spaces in any non-diagenal
direction gnd then one more space I &Y non-

diagonal direction.

The l;.ins is the most important and valuahle :H.Eun:.
He can walk and attack one space in any direction,
incleding diagonals, but cinnot move b or remain
om & space that is under direct threat of capture by
an opponent's plece, Oppanent kings must always
remnain at least o space away froem each other,

The bishop moves and attacks diagonally any
nurmber th.'.pa.m. Frl.'l'm.l-ed that there are mo other
pipn'.: H.ndcms the 'pa.lrh The hishnp:. TeEmakn Od
the zamie colorspace as they started, 5o each plaver
hasa Hack space bishop-and a white space blshop,

The rook maves any numbser of spaces vertically
and horreontally, provided that there ane no other
picces blocking the path.

The queen i the strongest plece on the Geld,
E:ﬂm:binmE the abilities of the reok and the biil'lup.
alse can move amy tnEmber of spaces in any direction,
Even a pawn has a chance to be promoted

tora gueeen {or any other piece except the king)

by moving across the entire field and reaching

the back row of the opponmt’s side of the board.

The goal of the game | w find the weak spots

in the apponents defense and “checkmate” the King
by pusting it undes dizect threat of capture insech

a way that the opponent cannat mave their kang
ot of danger or capture the attacking piece, White
maves first. When ﬂui‘.i.n.giﬁ uncler dinect thaear

of capture buf can still escape, i’ known as a"check”
The player whose king is in check must make 2 move
b excape or evade captune, When no sach legal
maoves exist; o "checkemate” is declared aned the game
emtdd, Sorme chess matches are particubardy bloody,
with heavy casualties on-both sides. These often end
in astalemate, when the player whose turm it is

ko msorve s mot in check bt has no lsgal move.

At this pedivt; nobody cam win, soopou declare a deaw:



imagine you aee a fulee ansd you bave the epportunity fo fake g

the whole world, Bt there |5 somenne else with the rract ame

oppartmnity as o Whist woold woo dod What steps and actions
o yous take? Could you make yoiar own state bigger and sranger?

Al of these gquestions can be answened with o game of Go,

Lo tests your abilises to congueer and bortefy termtones. There are oo battles
or decisive aftacks, amd you need to be 2 been strategist to win, gradually

immplernentimg your plan coe step at a time and thoughtfilly bubldiog up
VML |'-$-.|r||'n'.

Excesiive risk-laking

and xgEressive Lk
can resiglt in bnssos,

while staying constantly
on the defensive can give
the encmy an advantage
Ty to find a kalance:

if woo have a lot of tercitory,
o't be afraid to surrendes
comme ad it i won doi'e,

it may be time o shr up

thee pota likle

The gamebaard can be made of wood. Divide the playing surface info 2 19x19
el Whkile sl lesirming or teaching, vou dan start with smallerc boards: 929
ar 13w 13, [t is beoter oo make tws stdes of the board .5||5||||'|- ghartes, with

a ratio-of £5:14, s this will create the ideal perspective for bath ployers

The stones (usaally black and white ) repeesent your areny and the enenip'’s
army: ‘Fhey can b made Erom glass, ceramics, shefls or real stomes: ardinary,
semi-precions, preciaas. A 19019 board bas 361 points: This means that youa
nuied DA wnad LA T stomes, mespectively, to play Craft two |:||.ﬁ;l1r|.3 CRIp:

ane tor your stancs; the other for yoar r'-pi'mu..*n:'s shones



GCAMES

GO

At the start of the gamie; you're o commander with an armsy at vour digposal,
ansl bn front of you is free temmtory that you need to conguer, Your task

15 o caphure moge territory than the enemy, Thene are |,'||:.|3.- sl hasie roles
and an unlimiited number of ways o win,

Empty board: The game starts with an empty playing field, The sones
are placed not on theenipty cefls bat at theintersection paints between linea

Turn taking: Black makes the firet move, Placing one stone constibutes
ong nmw.Trptaﬁm take territory in the comers of the board, then
on e sides and, Brally, move op o the action in the center,

'
Mo take-backs, Once you've placed o sbone on the boansd and semsoved your
hane from at, vour furm i% wver. The gone |:1|.1|:|:'|:| onthe feld can oo ||:II.'|F‘|."Q'
be movedsit becomes part of the boundaries of your territory

Life and Death: Every stone placed on the feld starts outas "alive”

The life force of any stone or groap of same-colsned stones & determined

by the number of neighboring free spaces; or *liberties” it has. Groups

of same-cotored stones share the liberties around the boondary of the group
Libertics closed within g growp ane called “eves AL the very beginiing

of thie game {17, each stone has four Bberties. T an ensmy Wocks off all foor
HI:!EI-'I'IL'!._.HIE stome '-d.ir:s:' meaning it 1s faken prisones and remioved rom
thie fiekl If vou nothos you aré in danger of losing your bast Tilserty, voucan
phice a second stone {2} next bo the fiest, Thus, one stons saves the other
and they becamea growp;

Combining stones into groups sgnificantly increases the chances of capturing
R L1:rgc I::rr.il:ﬁ-r:,r. Each new stone |:n|.argr.'=- the ETOEp, c:ipﬂm'lm.g DVED [MAaHe
gpace. Twou form at least twio closed eyes withus the groap, you create

a fortress. This group of stones obtains ebernal fife becawse the enemy cannot

closes bath CVEE T OE MoV,

In Go, “suicidal” moves are forbidden, meaning plays that result in that plavecs
own stanes being removed from the board or placing a stone in a postion
with mo rermadiing lberties, One exception s when the step |s o srategic

marsirirver forcing the opponent o sacrifice tleir entire groug.

Repetithon. ln (3o, it is lorbdidden to nvake 4 move that repeats a poskttion

that was already oo the boardin this game. Tlse simplest example of this can be
seen in Figure (3 ): White makes 2 move by removing a piece with ne libertiss
ledt, Black can place a stene 10 the formed place, thereby Mocking whine's
liberty amd also removing it from the board, This feturns the boasd 1otz initkl
state froma few moves prior, In onder to comply with the “no repetition” rale
Black camnob make s move similar to White'’s. Theymust make any other move,
and, i they wish, can repeat this move after Widte responds and clanges

the feld. Unbess, of course, White chooses to occapy thisspace with their

FICRT AThOWE,

Completion: Eventually, the plavers reach & point where there sre no viable
e et its Imj:m::sjhlu Eis r,::;pand yourterritory or attack s BT §
territory by placiog a stone. Wisen one of the opponents can't finsd

{or does't have) any such moves 1efi, he savs, "Pass” and ehips 2 move,
After three PAsSLS, thie gAme i over

Figune (4} shows a completed-gomie boand. As you can see; both players
atill have stomes on the board. The terrtory i divided. Who has won?
This is determined by comparing the pumber of polnts. Each oye beft

en the board counts 252 point; a5 does each prisoner taken by either sisde
It’s impoerant o take anvio account Whike's handicap due tothe fct tha
Bk e the first move. This b asually caleulated by ghang White
ahs Fln'ml head start.

{3}
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GAMES

P

T -
—

hile life sometimes fonces vou to rely on chamee, cards dre 4 pame Thig abilicy to gain the upper hand ina stuation with & high degres
Wuﬂ.uld caboulation, Althoush the Tuck of the deaw i, of course, of arcertzinty depends onky on the player's ability bo qualitativesy
ajp o fage, thie ganii [Eself 15 not The plaver's main tamp evafuate the Bpponent’s carils and make the best decision. Lisck s jost

am iedie spectatos watching the mind games oo the-sidelines

cards ane pune reasan and self-control,

SUITS

1'% ensder to see patberns
I wow associate the cards with
::nrnﬂ['li.ﬂl;_[ farmdliar. Par insance,

o could relate them to the seasons - { -
iaf thse pias. Comatruet a deck ri"r;"lz_,. Bk o g ) o ) Coimifn ot el e ke 500 0¥ it
of 52 canls, one for each week g Jitting that themest porwerful cardhs
of the }ﬂr.'.l'hed:n:l: shioudd Bave four Wﬂﬂm I"_':-'j!l'-"'u"l"j[l'lfﬁplﬂl
“seasons:” two black suits and two red, Caards with the waitees 1- J0 e simply mon bered,

Aasign each its v nume and symbal, ﬁ:,!;::;;,ﬂrfﬁrﬁ*ﬁ:ﬁ
Cn:.:tingﬂte T.isu.i]cuummmm |5 1% o of 1, e i o ool o vt o L uil,
art frm — evecy artist can boild their o wodkd,

These Einds of plaing cards gain an assthetic valae w well.
Card ganies gwve you the opportunity 1o delve inno & workd
af cambinstsons and patterns; so they need 1o/ he somehow
tied o nambers. Asign eich card o' different momerical
value from 1= 1%

JOKERS
Depending an the game, you may use either a full or partial
dyck (osually cards with a value of & and up). Forsome gsmes,
Ml miﬂﬂ! arld two meore cards: g red and ilhln:kiph.er.

Theey are oot suited and may be nsed as wild cands,



GAMES

PLAYING CARDS

POKER

Poker is one of the mest-exciting and dynamic Cand games ouwt there.

But there has tobe something important on the line. Playing with stakes

mizkes :l.":r:.rlhin@_ jaicier. E\'-:'r}'ane throws a bittle info the communal pot

when they make a bet, Pokerwsually ases a bull decikood 52 cards and'can be

played by 2 to 10 peopde. At the beginning of the game, the dealer handg out

tw cards, face down, (o every player. The two players to the left make the first

narsdatory bets, Moo begiis the acting, mind reading, pevchological gimes

.'.||.'||:|I st u11|:l1:u|::|n|:|].', thue bnttins! ]'-'|a:."ur: take torns in o circle, x'r.u'ting

with the person to the keft of the desler, Everyone can;

o Makea bet (something of value)

« Call by hd."‘l'thg mmcthing of r.:.:junl vahee to the h:ghnsr et

»  Haise by betting something of a higher value

+  Fold by handing in your cards and forfeiting.

+ Check and bet nothing if your bet is already the highest or if everyone else
hag checked. The betbing ende whin everyone has either called the higliest
bet or Felded. If:vnrynr:u fodds bot Yo, yon win that hand!

After the first round of beiting, the dealer places the Brst round of three

“errmmninity cards, feoeup on the fable Players nse these cards along with
the cards in their hand to create certabn comblnateons that are sssigned
di.lT-EI'EI.'Il. '|':|l'|.I.E:'|.

After seeing this first round of community cards, players take-this new
information into account and the nest round of betting beging. Once this
is over, anather community card s placed on the table.

Anather round of betting follows, and the last community card is placed
(there should be 3 in total), This is followed by a final rownd of betting, and

il there &re mose than twe i."l.ql'lﬁl:! 1B at the énd {ie., I:I'.il.':F didn'e r'nh!], then all
phayers still in the game reveal their cards. Whoever has the best hand wins.
Ithere's a tic; then friendship wing — the pot is split.

Bemember, you don't abways need a good hand te win. Sometimes you just
nenad b0 ko Heow b play a bad one and havie a good poker Gee. What mabters
is not the hand you actually have but the hand your opponent thinks you have.
Coant cards and analyze what cards the other players could be holding

You can bluff and pretend that vou have very good chanices of winning, put
paychological pressare on your opponent by raising the stakes-or fold and bow
ol Trefose you lose all your chigs. But you must never let your opponent know
what' s going onin-pour head. This s the art of the game and the onky chance
aof winning

Poker Harid Rankings
( from highest to lowest score)}

L. FRoyal flash - thie five kghest cards

of any aug i

L. Eremiplet fluch = froe cands

in 0 seguince sl i the samme sui

A, Fourofo Kind — d cerds of Hie seme
ik, ame af each sl

4,  Fullleouse — 3 of a kind with one pair

5. Fludh — amy 5 cardi of Mae saimie il
DaF Aot i ar sepacnee

B, Sperdipht — 5 pardicin o drqrosce

bt nof of ifre e sl

T Thirce af i bl — 3 cirdi
o thie srree ranike

S. Tl-'-upul'r—Euﬂ.lJ'rrnlr;l.u:r_-.
9. Pair — 2 carsls of the same rauk

10.  High card — when roxt can'T muke
way adhir hansds, the bghest cand sans




I thewarld's a stage, and we are merely phoyers: And the mles
of the game are intricate and complicated. Sonse follow them
unq_uuﬂmnlng_l}'. surtie iry o clieat anil somme o thi N between

Elie e |::|l;l:|:'n|1i;||.1|g the swelinrer i5 & ool rask . There are tnhniie variabdes,
and foepare and fate have a hand in rh:lrl.ss.'.lh-:r: are iy unbased |'|.I|:|EEE.

GAMES

Peshaps that'swhy people myvent games: Thoy're sinnelatbons of real e
frat falbow sirict pasterns of behavior and interaction with the enemy
im the struggle for victory, Dut there are also thoss who play only against
themselves, and there 2re no winners or losers — only speclabor

THE MILL

To play The Mill, you will need & board marked as shown and 9 chips of 2 colors:

I lats 1o determine who plays which colarand who starts it The playing
Bl combalig 24 poiists. Mayers start phase 1 by takivg torss placing theiz chips
on any freg point on the beard, The objective st build o “mill” oe o row

of three same-salored chips: Onece o player has succesded, they can remove

any oppasent s chip feedm the feld, Chaps can only be removed from mifls

it mo other chips remaln o he femoved. Whien all the pleees ane an the oand,
start playing: take turns moving the chips to amy adjacent free space while
iy e 1o babld s mill.

TF o manage to taild tea in ome tuem, then yon removes e of year oppanent's
chips, A mll can be farmied in the same place srveral times, but the player can
by memeve an opponest’s chip after the fet one When one of the playess

16 lefi weith by 2 chips, they got an advantege Dharleg thelr tarm, they can start
réarranging their chips freely, without heeding the "one adjacent point per move”
rule; while the other pliyer continues 1o play by the ald rubes antil they, too, have
andy 3 chips revmaining, A player who can no banger make & move or s fewer
than 3 chips left loses the game.

[ 374 } S : —



GAMES

THE GAME OF LIFE

THE GAME OF LIFE

Ying sl be very carrfed:

the sifghtest msicounary gm
g dhe divelsprroen

i e mthiode djpatesn biiiGe
il tramsfarmations somr
simeianesmuy,

Plugy @ second ddac) checker
o e checkers that dhouid
e, Paat vy checkors
e whierd digie daapes

will e

T start; build an arbitrany figore of 5=8 chipa
an the field, This Is your arganism. Then arrange
pritced =|:cl:||:r]iu1.3 to the risles of the 'Ecnuli.-:.' aws™
v Existence: & plece with 2 ar 3 free

sprces next okt is alive,
»  Extinction: A piece with 4 or mane

nEi.ghh:n- next to it dies doe

b overpopulation. A chig with |

or e neighbors dies of loneliness,
v Birth: A new piece is borooon each

emphy cell with exactly 3 chips

adfacent bo it

The ultimate goal of the game i to find new
erganisms with interesting properties. Shapescan
behave in different ways. Some dié-as soon as they
appear, Cthers-prow to Al the whole space, and
still sthirs ane constantly transforming.

v =y d_|.1n_|; otk
il replace the whitz
nrsskarn theckers wetly blak

"Life” can |1.ar|.1|[r' b called 4 g, [1 55, patlver, o gcientifc abEteaction, 1.-I.j.li1|.'||l.'
of mmitating anything Fom the development of civilizations to the behavior

of social groups. You will not have an opponent. The patterns have a life

L | of thelr own, glving you the mole of 2 spectator who moenitons compliance

| with tie “panetic L™ that govern the movermnent of the piecss, Just ke aur
—] cwn, Hee wniverse of the Zame is comstantiy -a:h:]_:-.;l.n-.izn.g, so-thie pl:ﬂ_.lmg field

s atleoretically infindle grl. Each cell is Doodered by eight athers, anc thiese
neighbors have a direct effect on the-cell. While it may not be within your
capahilities tomake a truly infinite playing feld, the bigger it is, the longer and
mhire capivating Ll Hame el e, T thaie Fuaiare, YInL San even enake Dxoes with

I small lights instead of playing pieces to make gameplay evén more spectadulas!

I | G & =
= g . EIEIE
| | | ]
; = | E -l
1
"Ship" cai redied Rpevitomirmses L Stie patferns thal dow T This confgreratéon, lie "

indgfmtiely within e space
|!I|'||1r||n||.'ﬂ'|r. |'|||?|I ATy
finprriand bearse ey foem
new configsen tiems it
r‘l-""_l" fllials cired puind lie ased
Tt Pramssir inforTanies oeer
long distances

o avery long time
.'::u.".lu_f.fgurn ‘irlll:hlll..'r .|"'.1'J:|'
afiter | 103 penerations.

Ty creatmg “ghider guns™ that shoot out new
‘hiF“-‘-". 'pqur tradns” that drive across the Geld

wndl bewve tralks of exhaust behind them and =0 an,

nnd, ® adudenily ..I'rl.l]||||'ur|
afer 25 turns

r]II.IIIF |||1-r||:||'l|_,'_l;.l|:m:|u.l:|
e ks T e " mach
as thr beskive dhown fere.

The game endsif there are no living preces left

on'the beld, the configuration ol the gameloard
is an-exact replication of a previos gake

or the system has stabilized (none of the cefls
are ahle o chanpe states),

R ———




T o play Is o be free, Play b= ane of the ulilmate fornss
n‘l‘f‘m:-u:;lm:nun — % Irnpmn.h[: to determine how
exavtly a game will develop or to anticipate the final
scone. AL the same e, games wswlly Impose a sel

af rules and conditions that anen’ prr:siTt in the el

world. The main purpose at the game 15 mmp'l'g.r 1 p];.].' it
When we dey we salve problems that teach us new
compoepte and alboow 8 bo acquine pew dkills Maying
{5 one of thie made wayswe communickte with

ey

8

Pircei b rpuerer

& Sartieg spaie

each other and-with nor coen mner worlds,
bath real and mmaginary. Games teach us that
i e ace unstiafied with our o reality,

w can dlways change it

GAME SETUP

l. Fingd 20 ph.','in.s phices

| codms, rocks, battons, ehe.).

Plase the game boand between

thur twhe playecs.

3. Fach player takes D playing peeces
amd places them in frone

1

af themselves.

4. Buch player takes 5 of their pieces
and places them o euch of their
sharting spaces,

5. 'Choose the frst player in any way

Yol wanl,

HOW TO PLAY

Players ke turns. Ohn-four turn;

wans msd periaem one of the falbowing
actions: Place a Mew Pleca

ar Move and Attack. Let's ook

at the action in more dekal

Place a New Piece

sl brnif e i wrur aburing spaces

1= npccupied, o ey plice 2 now place.
T di teaf, lake a plaping place from
oar redere ot plsce it ow dory of e
wnsccupe darlivg e

Repeating moves

The corrent piiayer meay decksse @ draw

i e appeninl ks meprated & e of s
ihree v sz feses thad secubie i dhy wawe
urrargmend af pieees an he g bearg

B pppouned s side,

End of the Game and Victory
f.'dtpm: i tremrdiately wlirn ans

! thse jrlarpers deatroys frov spposont s pinces.
That pidper i deciamnd @ sisen



Move and Attack

Chainie dity prace ol he parme buard aned move o 1o an diffuced ipace

ioverment rules:

o Fieces o migw Srwand, hagkaeand, o and vipht
bt ot ifraperile

= & space can comdain up do 1 parce af @ i

o I e i ocnpind by 2upibier pidey, yeu can
Juitp s that space

o If there ave several ocoupred spaces i oo o g
Jum_F-.nrﬁ"-lu I.I:I"uli'm-

Exceptinns The playeag piece i natalloed fo i eeer the disding lne

i the sniddle o thy boundaries of the garme bagnd,

Attack Rules
‘lﬁ'rl’ e Frhag l|'||! F\.'n.:ﬂu_; fireee, af “higmipi”
toward the opperert. The mnge of affack
i exqunt fu-the number of peces: behinl

e aifeer II‘l.i.l'-l'r ll.l\lm I

Exartipdts T el the picce | space
Jorsard Thare ure 2 mavt pieces :.r.lnlﬁ'.—.s
befima it. Therefore, the prace aftacks

o 3™ space (mrariond with & Dphinimg fall)

Failed Attack
If the mitacked space ir ey or confeim pour

s F|'u'.l.i.l|;!||r.|’:, nnr‘:'l.lg _|-|_|.|||_|I||,|I||-_
Successful Attack

If the midnckd space comiaing an appanmis
e e '.i'r.a.l'n.l_r:l.l' il Aeevid I|:|'.|rr|

the gare, Tnice e aftscioaal piece off the beard
sl keep iz o frophy separats o i
rpierve Aler thar, relurn all posse plopies
pieces that participated e fhe aitack back

10 Your FEAtTIE.

Example: The player on the gt kas
||lr-:l:aa:,'5ul|_rnllr-r\-:h-l'ﬂns-lppunrullllliru

At the gadaf the furn they el tee oppoanent
plese & a irophy and return Hhir s pheos
it Furﬁ:ipulrn' it ik, .?J'Iﬂ:’%ﬁuﬂ_r.
the piece fut led go the attask and the 2 pieces
bahivd it The piece danding sf fee odoe
.:_f'l'h.g-_-:u: i did mof purticipate

in the stfack; 5o iF reniain on the bodrd.




he world I:hr\m:lg_h a child® epesis :I'ni:,l: a bt different. A child can
H imvent 2 whole world just by playing with pebbles. They come up with
clvaracters and sories for thelr toys, nsertlng their own woerld into the
ape that surrounds them, Crickets become muslcians, fish learn to-talls amd
mice dance ballet. Mechanical toyscalled “aatomaroms” can add their own
fife to the workd of the child, broadening that teeming universe even further,

CHARACTER
It ail starts wikh & chamacter, hot Eil.'lng Aty character is nod an easy ek,
Everything matters here: facial expressions, posture; abilities. Whether jt's
a lietle mouse, I]IIJH'E spider, or even a shrimp—with your imnagEnatiem,
charachers can acqulne personalities; inberests, or even jobs A aubematon
can be EVETYONE OF il1:|-'|.'|T!|I:!

ACCESSORIES
Az smop a5 you decide ana chazicter, i's tme to plek sccessori es) Give the
mawse an ambrells if it’s rining. or pat it ona bicycle, Give VYOUr BN A
violn and trombene, Frogs can bave spear toothpick-weapons - and den't
forget aboat armor This way, vou'll create a whole worbd with its o robes:
Then it's just s matter of making it move and dance.



GAMES AUTOMATONS

MECHANICAL NODES
Humanity has conguered the energy of motson and learned to transform it.

There are a hoge number of mechaniams serving different purpoies. Some of
them can belg you bring Hie wordd you've created to life.

Eccentric (1) — 2 disk or & sector of 2 disk monnted
o4 rokating shaft so that the axis of rotation of the
sk ix ]'.l:l.r.lJH bt does not caincide with the axis
of rotation of the shaft, to convert rotary metion
iibe: Hmear mvotion, ke balf a pulley mechaniam

Maltese Mechanksm (2} — 2 mechanism of
intrrimdment motion that corverts endborm rotary
maotion inbo intermittent ratany mokisn.
This mechanism is wsed in clocks
= and film projectors o make the

turning of one big geir power
different movements of smaller

GRS,

Cam Mechaninme (3) are

designed to convert the ratary
or linear motlen of a caam into
reciprocating rotary or reciprocating:
lamear mnlmn-pia'ptuhur. like in an electric
tonthbresh or tattoo machine

Endless screw or worm gear (4] - 2 mechanical
trangmission accomplished by the engagement
of & worn and [ts mating worm wheel, to convert
angular velocity and torgue.

N —
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DELICATESSEN

nod &5, of coarse, important for #ts caboric and nutritional valoe
F Bt it’s also so much more than that! Food is an oppertumty

for personal growth and self-expression, New flavors and sendations
Cingse ew commectbong b form ln your beain, and a good medl can heal mor
than juwst pour bady. You kneww what they say — poa are what yoo cat.
Sowhynot create the best version of yoarself by preparing o well balanced
meal? 1t tame o learm how to make sushic The only thing you'll have
bo ek b the ehee, Thils is the main seceet of sushi: o not complicate
what can be done xim;pl',.'.

Rice
Nord
Caeumlbe
Awsendo

+ Crab meatrimi made from orab

ar it fiek | froeze the fuh st to kil
srvnsd Knele of parines)

A Ul e L

WASABI

Thene's nat just 2 method to preparing sushi — there'’s also & method 1o cating
it, Add wasabi, the grated root of 3 special kind of horseradish, Mix it with soy
giuce, a fermented product of sovbeans This creates a combination of all Gve
Hlavasrs: sweet, bitter, sty soie amd simami Dig the =oshi b fsh-sice G,
and do nnd albew the rice to-soak inthe sawee or it will absorb too mmach
Better yet, use 2 piece of ginger as 3 *brosh.” Lesmn to use d.'ll:bpurh-l:l:: instead
ol a bk — yo reed 1o eak the gushi whols, 2= I:l:-llj.llﬁ it it ml:r::lkinﬂ i
with a frk will naim it siraciueal integrity,

GINGER
You can's po stradght Froma ploce of néglel with salmomn and el
o 1 fistomaki rall — the tastey will clash, Lse FicHﬁdEmEef::iPmte
cleanser. It ererpowers any lingering lavors and prepanet yowr taste buds
for new ﬂp:ﬁmuq.

D T




DELICATESSEN SUSHI

Migird Ginmkan ki i Maki (sush roil )

A reebungulor mpuad of rice temped witk i thin aliee of Rk, Matnged difter tlar bt lealiip dF respnllis, punkan mald R v fitivmgs rolled in @ sheed of seseenid. If there &5 & nngle
puld or nifer seafood i i mnln_guluri.ﬂm.duj’n‘nruwprm!fn Wried mde l|'i|'|'|'|-3, if i 2 dadpraaks pull ,1rqlf|',mu41;u;i.qq.e.-.1q.!:g|u

{ firvid fhtis seaweed growing i the batfom of seafariyg batsh, rrut Lay o o sheet of sset and spread rice on dugh, muking

Lt the ek of the baf nillh rog seawrerl, Boclychppped  sunrde leawe & e ot one endd 0 seil the moll together. Place

S mearenated v gasce, efe. filfirege on s didle dirtaf el oerydhing up Cufinfo picces
it o laege alfe waked inoeld wader,

Temald [Reaud roll)
Large, cone-nraped sushi roll DTy srfen seidh the hands, Dhtrdde: nce sprinkled with cavier nr daarfed sesame eeadi
several fillings. i il ik oo heany o b flied with chapaticks Insider a laper of merws amid filfing,

Chibed | pressed sushi) Bnirrd

el i thee foerm of diense rectangular burs comrating A bag of fried fofu or omele stiffed with nice. This i aclwatly o way of preasrvesg jigk, The fish a salind
Iillf [I-l_l':ﬂ -E_|r"'|=i.'l' ﬂﬂ'd_l'lllllﬂﬂs in Parredy, smized widh ras i dnid |'I|..||'|'|iI urider a Prei

After a perisd of vy mesmths fe taree years, the dich i ready
This mgifioad el vou to precorar the fafever eme poriad
af feee,

Chirnshi
awshi for the lazy: a plite of rice with f=h and alher
fopping: fasd on fap

RICE

The most imporant element of sushi i3 propedy cooking

the rice. It shoald be sticky while maintaining its structure.
Hoand white thoe works best. Binge 500 g of rice with cold water
5 times, cover with clesn water and leave 1o goak for 15 minutbes.
Place In a heayy-bostomed sancepan and cover with water

i & 1o 0 ratio. For fsver, add a piece of dried noel seaweed

[but remove it just before water starts to boil ). Bring to a boil over
high heat and wait for the excess water to evaporate. Then reduce
hieat and cook for another 30 mimutes. Let the e sit,

Al reasomings white mice ts 6l warmr
o Mix 125 mil o) rics winegar (rmicia ) ged 20 grami el of salt and segar
o FHeal fhe mieiure fver a fore without bringing if tx a ol fabout 5 wimeates ).
« - Add 15.gof kombu seawend s b Bmmier for abuutsin haur
| Thedi i dom ciprioomend imgirelient. WRDoak IF, e rrice wlll smill dve shicky
el sy, bt Lowab wddr o complexity of flavor).
o Mix duin rioe awad allme i dn dif fior an hoss
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N

i.fj

ot ponerseliwith perfocting
thee baskcs o1 constantly sivive to find
the newest, freshest ingredients? Whip
up & quick broth to satisfy yoar bunger or spand
Ay preparkiE the smice! With ramen, theres
infisife possib iy ry somethang new abd heeak
FOILLT PRI i".'n:n:-p :'xF-ul.u'ir.|1¢.=|1|:|r||_z_r uhl.ngmg
the broth, toppings and sances. Bach has its own
harmomy, The mest important step i inding
astarting posind. The pecipe can of coarse
e simplificd, but iFyou want to.do bt reght,”
the preparation takes an c:rmrm'l:lrlnn-_g e,
everif the didh itself iz assembled inanly
a few armites:

Th rames bosed muet be prekearad. Mie medadiare sane
it o frapeant sl Temaike the former fross oy pewadered
rafood pronfict avad exreact Hhe latter frem plesi !

thww aaled ke the nadles, Fonr FonT lrrutfy e the sty
The |'|r||lJ.11l|.!.: farurh g leppimen _|1.p|l'i: n'1||:|.:ml__|'i_|.ﬁ. ERET
maresatnd i 5oy sk Dedos shoats, e, Adid sy s
piriper e parlic fr sk
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RAMEN NOODLES

Fr.rrk broth—Tonkatsu

b

e

L5 J.HJ.-:H. bavaps it far {aald Fh-rrI. Lasviing
amud fealls for wichness )

Semame onl (b tarie} .
] lu.ngr:q.im ¥
1 head garlic .

1 srnael] pece ginger
2 ek

Cimar povck frones, ff amd froves with ool mrer
aunfil gomipfetely sebmengad,

¢ Pt e Flgh heat und bring o o bed
+ Coarsey dvep fee onion, gartic ssd ginger. Fry in hoi .

i il unld chareeel Al |F||"|r|£u1'i|-|'.rll:l iRl "
tern Bl

Aper the broth comes g2 o bl pour it out ol rinss

e dni el el sides,

Taks ihie deaned bosses, charresl up‘aﬁlu ATt FerrEs

aif the ol imowekich dhey weere Sried awd place them

il s, govtr with cetid waler sl bt fo 2 Bl

¢« Skim off the foam, redece bead and cover,
v Laaer tive broti o simmer for o lard 24 houry,

e the i peviodically anid add weater, The banes
el remain compienaly sadbmerged i e digudd

NOODLES

Made from four main ingredients: wheat flour, salt, water and lansul,
which is essentially alkaline water (& mixtnee of potassiim carbonate

and sadinm carbonate in VAryiig pmpurl:ium_:l. Bansu Bives the oo bies
elzsticity and acisx a preserative. You can sabstitwte kansul with roasted
baking soda: pour on a baking sheet and roast st 170-200°C wntil

Motodare sauce
rJ'I.ES‘iI.\.‘_I e rautiipn 4 5.F¢\{‘"_n|, righ fualr,
M the fullimeing degredients.

Anchowles manimated in sop saute for ek

Dvied wigar mmardnaiol inseliop alumm for @ wesk
Dhashi Bregh. Mok by plactes @ plece of dried kombu
seaweed i i seucepan, cover with a liter of wabm
anid Tt aif for 20 miinwieg, Thedn st o merdivm Bear,
Nfore hoiling, tole aut the bvrwba, add hosit tung
shavings (cooked dunn which i fhem smoked, dried
anid cur inde thin |.|'|'-,“j‘. |'|||'i'¢'r 3 el dfrdm

dhe Brdly feough o Ane cleve

Sake dr ricz wine

Hize wirgar

7385

the haking soda loses 1/3 of its mass (this may take 2 conple of hoars)

INSTANT NOODLES

Aowvery practical recipe — £ keeps for & long
tme and cooks up quickly. Bail the noedles
for §.5-2 minutes Ringe in lightly silted water
o -peETeEve excess starch. Sepacate info portions
and form into blocks. Fry into shape in bedling

ﬁld'.r.sa broth

.E-ﬂ'l}s' }.?]lllru.nl\.
L0 g Koyt rive (o grain growen wtth Asperpilles oryzae
migdd ). Enzymes produced during koji fermendation
[arpack: .|'||H.u: t|'|.r Flmfl_'.:ﬂl. |J||||I 5J|Jr.'.|'|.r.a. |'i,|ur|||l i ..|-_|-|.-.r;|-.|-
inln asminn aosis and segars, l.-l'luﬁs-.-..-: e dish i
mmami [lavor {pape 100} anid seeetmes

e 15 et dall

w b oy e
o | bsp sugar
| afat pnase l|.l\.hi

»  Ranse the heanr imad srak i el winter for af {eis
18l
Rinse agein awa cook il soft
Poir el i pliass o warme wesdyr st dhe v b partially
refepelraie; add salf aind sir:
Mty fhee breitms info'a paate.
Al rige and i
Rl the resulttry dosgh info balls place dien
in @ confarrer and press e dleae sdipheiy
T, Sprinkle with salt, cover with ding weap and place
i veeight g e
B Liave dhyonisr pasie fo frrmmd o mom demprraiuet
|';‘."! o I|.':||r.
Q. Connbime wour mbsn paste {2 ablespoams), rap sause
il wgur H-rmg 750l |.:_| werd i [ danil,
adid the meohure eesd st anise. Brng dhe broth
o Pl grain

i

it ool
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~oubern life mowes fast, constanthy .:I.Ti'nn.g £ Enwild up inebasiTies and
produce nesw goods and technologies. Soon the food industny will
follow suit. Bt fast doese't alwaps mean good,

BURGERS

Fast foad, by definition, mass be calorieally
dense in order o satishy I:uu.nger qu.:lrJ-:I:.'

Bt the guality of calories varies greatly.

Clacrase e right sigredients to make sure you
gt enough of everything vou need: protelns —
prultry, nuts; meat, hsh; healtiny fabs — alive oil,
avncado, oaly coean bshg and carbohydrates —
grains, sugar, honey, ceneals, fruits, vegetibles
Lot the bian knfo fwo halves and place the Glling
in beteen. Tnppmg I‘ll.'ﬁjlhl"l;lﬁ ane limmited nnl:.r
by vour imagination:-pile veggies, herbs, chease,
tirfis, bacon andfer s on bap of your protem
Umeat ar fali) And dan't forgel — sauess ane key,

MAYONNAISE

Saparate the valks of bwo roam-temperature cpps.
Whisk togethir with 14 teaspoon of muistard,

| teaspoon supar, W teaspoon lemoin juice

{or apple cider vinegar | Pour olive ol over

the mixture in @ thin stream, whisking constantly
umitel it reaches the desred consigtency. Add
anather Y waapoon of lemian puice, Whask.

Thre mizss will | thicken considerabily




DELICATESSEN

FAST FOOD

TACO

Place the filling — beef, pork; chicken, seafood, refried beans
andfar Wgﬂhﬂ.ﬂ-&& — ey 1 thin corn or wheat oo vertilla.
Even stewed cactus pulp can be a good filling! Then pile high
with cheese, cilantro, ankons, salsa and guacamole. To make
the latter, cream an avocado and add tomatoes; cilantro, lime
juice and gpices. Salsa s just finely chopped tomatoes

with anlons: celery, eldli amd i jubce,

FRENCH FRIES

Deep-frying is a cooking method using large quantities of oil heated
i 1 30-1800C, This allodws vou to qulckly cool dense foods such as potatoes,
as well a5 soft cheese balls, pieces of meat, etc. Pat the food in o sieve,
wire tray srany otier meshcontaines, and then immerse it fully

by il il foe a couple of minwtes, The otl mast complenehy cover
the food, so make sure you have a big enough pot before you start.

HOT DOG

Cirind your meat of choice and mix in egg, milk, barter, saland
spboes toctaate, Minced onkons and garlic alao make good additions.
Hand-roll your meat mixture into siusage shapes ac pipe it into
the intestinal lining of 2 cow orother animal, Whenever someone
mits a hankering for hot dogs, just fry of bodl them cirectly

in the gkin. Place your hot dog in a premade bun { page 94), seazon
with sawces and add fresh, pin:ill:d ar freed w.'ggics. herhs, cheese
of any ofher toppings yoia like,
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that's nothing moese than jues mecsssacy for fife The soda making maching
cari b a |'.¢rﬁ:¢: Imtersechnn of fm. and fenctianal z it will add til:hEin;;
buhhbles, swestness and &Y different favors o the water, At the ame

][ 2 developed civilization, you cin get bared Coismming erdinacy liguid

BT 5-’:!}' IJI'I.TILR_'I LT I:'t' Ili.'l.TEd Il.'ll'l.;ﬁt'.l' IJI.'L'HI.I:P’E 'Iﬂ.l.'hl.'lllu diﬂ!l.dl.' [EEEIYEY
il suppreses the development of pathogenic backeria

(Consfruct an apparstus thet will carbionte
hmmt;ns at the prEss afa hatton. Your parbopat=nn
i limibed ter installing the necessary componerts
anl perioadically maintainiog them,

o The first and only stepof carbonation is infasing
wiater with carbon dixide. The simpless way
to dlo this is through chemtical reactions bebween
natiiral carbonabes — for example, markle,
limiestone or chalk — and some sort of strong
acid, such as salphuric or bydrochloric. Unstable
carbonates such as soda or potash | page 24) decay
b even the weakest argamic actkds, such as the citrie
acid contsimed i lemon fuice

To dizzelve Fasin waler, v’ [l need several
separate vessels thar seal tightly together:

L fhe lonwor wessel { 1) place the carbonate
minerale and ncld for generating the g Enstall
a separator valve [ 3) that will allow gas to rise

into the middle chamber while preventing
the waler from escaping.

Fill the enbsdidle vessel (4) with the water (3]
wol want to carbanate. Bt better ifit’e
i:ln:-rJﬁlled F.udhulﬂm better at ks
femperatunes. Fita fap to the botton of Hiis
visse! sopou can drain the prepared spda
water [10].

The upper vessel | 6 ) serves to receive

the water fronm the middlewesse] that 5
displaced by the bubbles — and pushed wp
the curved mubs {7 — whils maingaining
an :.'i.r-'.i-.q]u sl

Chamber wilh mataen! carbanaies
Actd imput syt

Separabor wile
Salurifar (ushere ihe whifer

i1 1" |.|.r||1f|.|.|:-|'\¥ n.1'h|:'gd.§__|
| A Watrrdspuf
: 6, Espunson bed
T Uil facksr

o

B Sprup miver
2 Syrup ekl bkindle

_ [ na
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For a simpler carbonation methed, add around a teaspoon each afbaking soda
and cliric acid {you can substitute with the juice of | lemon) to 2 liter of clean,

SOFT DRINKS

cold water, mix — and voifa® Plain carbonated water can also be transforemed
into  Bght energy drink,

L

Finely st 1 oranges, 4 lemon and a lire. Exvract the juice from the palp
of the frait.

Add the TLEL, jl_)l,‘.lg{:l: FUFAT, 1 fpaspoons n'Fn:n:lrj:m:lul.'_, a teaspoon

of clnnamon and-a pinch of nutmeg 1o a liber of water, Stir,

Bring the mixture to o boil and keep it there for 2 few minutes,

Prepare the carame!: comhing 1 tablespoon of water and § tablespoans

of sugar in o ssudepan oo low heat until the suger digsolves. Then add a cup
of hat water and bail for 30 seconds.

Remove the citrus zest mixture from the heat and add the freshly squeezed
e, a teaspaon of vanilla exteact and caramel

Stir 2 rahlzrp-n-rmx nl"g'rnm'u]: crdbee inte 150 md L\:I'I:!niJinE weaber ad et it
gteep for 10 minutes: Strain and mix into syrop

« Wait for the mizture (o cool and put in a cold place overmaght, Then atrain.
+ Mixwithsodaina ratioof 11 1.




alcohal. Distidlaton ks 3 Process that |:-u|.'|.|1'-::-: and increazes the alcohal

J[ i loaw sparies ! Concentrate the best moments in lite by disgilling your awn

content of your fermented beverages,

Firss, FOUT Fa |ng1'|:d.lr:n'r: miust be fermented, However,

the cantainer can get contaminated by unwanted airbomme
strating of yoast amd mald, whach saill produce toxic acetone,
kgl akcahicd or butyric acid. To prevent this fram happiming,
adid a proven leavener, such 25 the ome you nse for beer, hread
or chieese (pages 106, 94, 104). To speed iap the process, warm
thee rave pnateriale over a low B, Afber the raw maberials ane
fermented, flter the resulting mash or the solid part|cles will
bitrn and spail the taste of the drink. Now you can proceed

e clbtilbation: Place thie mesh in thie distiflation fask (1),
Thealcobol evaporates at @ bower bemperature than the water,
effectively separating the twa liquids and increzsing the ARV
oof the fial peoduct, Coal the alcabed vapors ina cail {3}

DELICATESSEN

After It evaporages, the aloohol i6 ot completely parified and
sl contains irace elements of other substances. Use only hagh-
guality raw materials for the mash; or the drink will end up
Eastiing roften. Flaoe a gin basket (2] between the distifladion
Fask and the cobl then Gl i with fragrant plants, such ae jandper,
andse, warmnwaod ar ctrus zest. The alooholic vapors will

carry the arosmatic components aleng with it, enriching the
fawor of the final product, Pous oif the fisst tew centamenens

of the distifled alcohol — they contalnmethanel and acetone,
which are unfit for human coosampion; And be sare to stop
el dlistillation process before the leasy ayl oils evapate
ansl spoall your drink,

Any swest or starciy liquid-will do: juice; pomace, crushed grains mined
with water. Experiment with dafferent e materals; fermentation methiods
and flavorings be creale a wikde varsety of drimks. Hereare jist a fow ideas
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Tequila

[fae dalass T G it Fane. Hake ke Jreedl ::II ihir ¢aciio

b brrek o the commplee carbolpdrares infe smple snes
them grinal o @ palp. T resuliog masy st be formentod
aridf fleett altidilled, [hiluir plee rl:||||ﬁms aliobal nrth wafer
wahil it reaches the desired comcenlration aud age in barreli
e zeveral mon s,

Vodka

The fivsd efi bi puning |'n||f|r|5 wratler goet whiedl or it

atfer grarm { page 541 After fermrestaton and dishiltion,
thi aboaba! muat e purified even e in i prevess called
rectibashinn rrnlgf LA Thien s 41 n'n-nu_gi:u chireaal filtet,
Thitte the resalling 269 aloobol with warer to 0% ARV
then hadife,

Tkt muly { paage 106 | froe iprouted harlty keends { oo
canalse use whet, rve ar even corn | M the ground grams
willfy wrter awd e o ofriats send, Dl dhe frrmerrted
wart, pour bl eak Barvelrand lef rest — édeally, for about
0 15 years. Your pattence will be reveursleal witen wau fke
paar first sip of thue parthy, fiel-hodied beverage

Vermouth

WWiae wetdfi saadifed Ferfial nedis. Adiw thie berba fa s

i e wrine for sevenat wesks. Clnnimon; clirus zst amd
warmwond sre il good flavaring apifons Distill the byfusion.
Panr Ife I':|'§.I.IJ|I-I'|£ adeatial info & mewe baich q?_l"l.l.llllr 1o dlilute 1T
cllosey i o e el il

ALCOHOL

Rurm
L SUFAFCANE flaile — of :\.l::‘rrjlruI|:-|'.'_|-I REFUr AN

tryprnaacts {page 102 F — arvour hare Afer farmeniing
i d.l!.ﬁ"ills. pr e rares mie Buirrels angt 291
in: e ceflar fio age.

Brandy

|-\IHEIW|!'¢=| Frownin bisswiiisi-patrbyiiale gons |'|'|u$1- il

Frach varietier wil! pive fie distilled wine a solqee tere and
arne. Fimally aciiess the deamd favor fyaging e wine

i haedes I'rurr:l'all"ih & |1r|'||.vJ |:f -] "l-_'n-'iri — gl powEitinies
oven haviger! Ciand Hungs oome g thase who wait: The longer
il dpes, e deeper dwd mrare complex e favon

Drstdl] grases adcofinl Asld juniper berries, a bt fenmon

or arange peet and ethier hirbe such @ anis, fee,
e il giieder Then destil? ulg'..llrl...". nﬂ?-gl.l‘q:-.'h':ll'
i e sharp, dry i fos @ cibsdingt i irer favar

Ligqueurs

|r|_|'h.rnl.|'.|,.| g Erairaly wedth Berries s Ao frns amd lel if
Drese Again, thie quality of the ariak depesds an the agieg
[peripalt frows setenal moniis fo oot year Cice agel
Jillter P tielore g dstdl anee agtir, Ladn sz fie wriizedd

wirk frud svrups

Absinthe

Muke an micoholic tindare frivm @ wariely of herfre —
e, l|'rnnr|'I :-.-H:rllu_. vrearrt fidliii, clewasradhe did, sipn
importasdly eter wonmened, Wi contoiRg @9 el
ol thal il thr drink i it wmigoe Gale,
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CKTAILS

“ ot evervone eojoys lide stmight, no chaser. Thisie whe necd
a spoonful of sugar with their medicine showld try theis hand
at cocktaibs. These drinks comie In 2 variety of flavors, from comples,

unfamilkar, boundary-pushing beverages to familiar favnarites. Finding the right
ingredierts s th most mpoctant step be soften heavy drmbs and make them

DELICATESSEN §

Ingredients may inchide liquowrs, juices or even cream. All elements, both
aleahudic and siherwise, should enbance and highlight each other. The secret
lies in the balamer between light and rich, strong and weak, sour and sweet,
Experiment and have fun! Try a couple of time-proven classics bo got siarted.
Pt even here, there's always room for improvisation

EAAICT [ LI oy

Bloody Mary

T o chilled kfghiball glaes. posr 150 sl famato e

I:.'.enl'!_:f il 0w r.:,l anlica .'l:r pt-.n:lr'rlg 1 R il rwm I'J_:l
wr il e B v wedly e jasiée, Al gali un.l.l'_l.'r.b',l.n I Al
st a fow dros ech af hed sauce anal spwr frrnesied goe
ritadads wildly whiggar, sugae ane fshe & and S farce sm by
seleed oy dmete. Garniny with o oefery stall.

Pina colada

In a blamder, .||-p|.|r|;'i|'|‘.'|r.' |;:|r|'|3¢'r! i, 30 il edch ﬂfl.w.lllhl
et o Wk and repadar creaos, FA0 ml af piorappie jesor
und crushal ice. Blaad for {5 seconds fhen pour the postents
m'.'d'.;.lsl_'l.u. |||||]R.1:r||'|..|| wibth o slice -EerIHﬂ-H'I-".h'L' and -\.'JI'E'I'T_‘-'.

I’z sk iF you avoid mixing naere than four or fve non-akabiolic ingrediomnts
and two aleshalic ames |one {or the basze, the other b add flavos ). The anly
shared ingredient in 99% of all cockalls is foe, 105 important to pay attention
ta prapertinns and mixing technigues

To accomplish this, use s metallic vessel with a B, known a5.aahaker (1)
to thomoughdy combine all af your fgredients. Fill with e first then wdd
pout alcohals and ingredients of chodoe — from lowest to highest ABV.
Theere afe Dwo main mixang ichnsques:

{]M_fﬂshl'ﬂntd

Piine o |urr||r| il dnnguir il ﬂu»b.:'ﬁ',.ﬂ'u.ﬂ. A 1.3 dl‘l!lpﬂ

af waler anid @ bt fincfare gt S pninge gager, At
wloves ami camdrimenic Craah dhe augar ansd bidten sddture
intin o loded of syernape than o e glass balfway with fce amf
auddd 35wl of baurban corm wisbey, Miv foroughly —

ghetp allovvecs tre fior e it coal wend the Angredheats

Lomg shake — As the name suggests, this involves vigorows shaking over
s bongee Flr:nn:hi af time ane is nsed for deinks that eontsln pleces of fmit
ar bnrr':cs.:l:dl:ﬂ amd brerls;

Dy shake — Thik is nsed for thick, smeath, ]I.ﬂmDH,L'DL'IH.E cockiaila. Noice
i required here unless the drink contains eggs, milk or crvam, Stick o large
metal coil i the bottom of the shaker o apeed up the process and integrate
thie ingredients mone effectively, Shiake then strain to remove any small pieces
of fruit or lce thal may remain,

b pherd mferacling wilh escl pthee Add sieee b oud another
25 ml afbourkon. Stragam then garedth sdth sree peel
The daare shopld e I.g:hrnu' H'E.liﬂ} tard, A-sherr ondip
azds g pop of aalor and Fmeaor

Majita

Place 31—+ sorvgs af nunt lesser in a fall glea, then add

2 reaspooss of sagar persp [ideally cane mapar [pape HI2E
and b juice. Middle with a barimiders pesde (3] —

buar mat tan Aurdor pou sy release the ey composents

i b miimif, Rl o gleks e tog i crumfnd dee Powr

E i n|r.l-|"[|='ﬁr v il 15 i I:’-i'.'dlll v ks waller

{ poagn B0 S with 2 e gpae b neircogeanaee the il
leapes. Garmigh wth a fresh gpng q_l'ml# and @ wedge of lime.




DELICATESSEN COCKTAILS

Margarita

Afoisben thee rive of o gloss witk o dce of lime or arange,
anid e il it i pesicer of coanre salt fo add Havor amd
cossler ifve fursh doste |'!_|-]r|r rther I:'pus\r 3-‘;"!1.] Mlix

30 enll of teguity, 200m0 of seange Ngoese and 30 ml of
freshiy squeezed lime jurce in o shiker, 1f i fastes foo b,
s par sraijy Pad ferin @ glisss and peser fhe reniifing
ixdiire av Fap

Tequila Sunrise

Freeee water fran-dee fray (4} anid fll.z bighball gl
with:pubivs. Paor S0 i feguila v 10 ml greniadine

r& thivk, st yrup ]lIqulﬁEnu Fﬁmwmh;l]r sl )

ower e e, T sbtaln pesegranafe fuice, pur the feedi
thrmigh & press 15 da rermowe the pulp: Tog up with onmgs
jueice dmd shir sﬂdllp il o ek R, wliile in!?i.ll;_.
prresi thie spoon s neh e slifes of the plass o that fee fack
of dfie sadon fices ovit ard yoa don't break the e oibes.
raaratiih wilf in rRge 'h'l'.l.l:gf

Martini

dna ;ﬁuhr_.lﬂ.l.r.ll werih it e, mix S0 rnl'_;il vl sk
of vermmtuth [ puge 191 Y then otvea v pour int 2 glae.
Thve ik wtd be codd, Bird dhe ior won ¥ cheamge o difiids
ﬂ|r__|Iu|mr i vy, Add am aliie ||rllllgi'|l‘l'|.dil widly

aleton wedpe.

Cosmopolitan

Rl thie afaker wrah i, 4 wal moddkes, T8 il Covedmean

{a stromg orange peel liguenr], 30 s fraft juiceand 15 mi
af lime juice, Wihisk thorsighly and straln dnin @ citled gl
Cauraidih i il m;st.:::,l'&l.u pesl

Hy the sy, o bartesers spose {21 15 @ hamdy ol
Addan additianal tool o the sther endtuch o pesily,
Jork o Tt e Mt catre By el Lper et

I ifve Foriaile & spdral shaped. it cam be used to pedce
il Ao rinie o o Dl s e il it ol o il
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DESSERTS

-

- T

o fnods Al our somachs and help our hadies stay [ and healthy, Al a dessert an the end of 3 meal to feed both yourbelly and your soud, lives op
Balenced meals with the proper proportions of comples carbolydratos,  your taste buds and give yourself a quick dose of happy bornvones. Aclistle
probeins and Bbs give us the strength and energy we need to foe our something sweet can really go a long way

dday. But what 2 bore! Diespite whak youw may think, the essence of hanian

hagrpiness i actally quite progaic: hammanes.

MOCHI

Linsweetened rice {page 70} nuakes for preat
desserts, Liae a starchy, eoaund gradn, matte rce;
Soak It overnighs, bodl it and grind it in 2 mortar,
Audd a lietle water amd nse a wooden mallet by best
and knead the rice untid it becomes a hamogenons

M

Bkl this drlugh it balls then malkos a dimplt

inn the center with your thumb end press in fllings.
Anything can make-a good lling: Grudts; berries,
Il bians, creanm. Beke or pan fry the fnkshed
mochi. Savor this dish slowly — thie viscous rice
balls are casy to choke on;

TURKISH DELIGHT
Combine sugac, cald water and fralk jaice

in & ssucepan over o hural. Az soom &5 i bails;
sdd cornsrarch dilwred with warm waber
and cook for 15 minufes, :ti.r:inﬁwnﬂn.r!ﬂ}'.
Yo shouk] gee a thick, gelatinous mags,

Add nuts; place in & high-walled baking
sheet and cool at room temperature,
Then set azide i a cooler place

fosr 613 herurs, When the sugar bis
hardened, cut into smaller squares

and mall m coconut Bakes, powdeed
SUEAT OF CHMIAROTR,

- [ 394 ] -



DELICATESSEN DESSERTS

CHOCOLATE LAVA CAKE

A childhood Gvarite of many, the lava cake

Isa chocalate souffle cake with 3 liquid chocolate
cenber, To make "lava” you need eges, boiter, dark
chocolate, four, sugar and cocoa, Melt warm butter

and chocolate, stirring regularky. Beat eges and
stigar bo ST peaks and mix four with cocoa.

Then combine and mix thoroaghty:

Burtter small cake pans and sprinkle with cocea
powder then fill thoee quarters of the way up
with your dough and hake them for 7-8 minutes
at a temperatune of 180°C. Remove the forsdants
from the oven when an oily il starts to form
on their surface; Transfer the prepared mulfing
fova plate, garnish with powdered sugar,
chocolate chips or berries. Serve immediately;
otherwise, the molten core will harden.

CHEESECAKE

Cheesecake doesn't peed to be baked, making

it both delictous and comvenient. For the crus; you
need shorthread dmg_h orcookies Crosh them
ik crumbs dnd malx with melbed buiter then press
it the bottoan of o round cake mold. Now fior

the secret ingredient: gelatin,

Mlix your gelatin with Temon juice, water
and sugar. Place the mixmg bowl in a warm water
bath and stir until completely dissoived, Whisk
together cream and cream chieese then comisine
with the gelatin mixture, Pour the resalting ereamy
mass anto the biscuit base and smooth. Store
the cheesecake pan in 2 cool place overnlgh,
Once completely solidified, decorate with berties
S 2538 .Eg ; o ¥ and fraits.

.4 Ay |"l"i'l!.'!||" [ = -d -
. g ]hrgdlu!m Lt ﬁ'elprep.zrrd ir acdvamce, Tivid fakec
e Simmrer con homes, frorms, fuﬁr'bl_gr i fotiis
fi watter i 100 Rours, Coflagenswill farm on the surfice
if the winfer Sfraim the bhrodi ard cook for g few irare

o il o ddck anwss s formied. Thes fellp-like mnads
cian ther be defipdrated to form gelatin




DELICATESSEN

ol 1 o of Tife’s wicst sccvssible pleasures; hut as with amy carthly This means that if pou understand the dhemisal composition, poucn

expenmient endleslyr highlight the main lavees, ry pew combinationg
and ereite sl leataies. Mileoulir gastronomy gives you the apporiinity
i elevite ordinary foods lnto extrasrdinary dishes and the permission bo play

with vour food. You'll come aut of the experience with a dish that won't break
your diet and 2 fresh new perspective on life

.1.:-|.gi'.l:. o e heve oo rnchioof 2 :_z-.'u'ui '|l'|||.'|5|_. Ei..:rinE the same

meeal dayin and day out quickly becomes a chore. B frod can be
decanstracted and restructored in mew and exciting waps sing science.
The secret of modecular pastraseay 18 o cooking methods, All food peoducts,
Tike amy ather substances, Ere ».'nmpmm‘f af chiemmical elemments.




DELICATESSEN MOLECULAR GASTRONOMY

BORSCHT CAPPUCCINDG

You're prabably used to thinking of cappuceing as 1 coffee drnk and borschs
&% & muinm ooaree. But what iF we threw the rules oot the window? To make

& barscht cappuccing, first chop an omion, grate  beet and o carrot and slmaer
ivem all torgetivir ina pot with some oil, Add a tablesposn of tomato paste,

et sarmmer For another mamste, and thens adid o lter of vegetable broth,

Keop the mixture af 2 low boll for 20 mimates. 5o far, Iooks like regular
basrschi, raghia? Tiome bo mix it up

Process the borscht in a bfender {page 276} and strain through a thick sbeve.
Put the strasived mizture back in the biénder and add (1% af the total volume
M_Blu;.r o locust bean T, Obtain this |:rg,I Ennding Euar or carah soeds

into ppewder, which acis ag a thickener ansd texture stalsilizes, Pour

Hii resudting mixture into another bowl. Next, blend together half

aspoonfl of cresm with savercrant and strain. Adid 0,7% of the volnme

in aggas. This eubatanoe is obtamed froa kelp algae {page 100). The agar
ke macst b |:|n:|u:3|'||: by bk, Puurnﬂ into another boiwl and, affer
thickening, blended once again, Mow you need to tarn the liquisd mixture
into foanms. This can be done using & soda maker (page 388 ). Pressurtaed gas
will saturate the mixture with bubbles, whipping it into a foam. And the added
guar gum will belp the feam bald ks strociure fonger. Pour the borscht into
aghase and add foam oo tog, Your barschi cappuccino is resdy,

STRAWBERRY FOAM
Blend vogether 200 g of strawberries, 2 few cllanio beaves, 14 g of balsamic

winegar, 30 g of sugar and 150 g of water. Strain through 2 seve. Add | g of guar
g and pour inko yoar soda:maker, Your foam is complete! Just spray it into
a transpasent ghass b enjoy the falk aesthetic effect

T n e

CITRUS SPAGHETTI

Moz 0 mil oran e judce, 25 ml thick Drange syrup, T5mil SQEAr Ky
und 25 g agar; Heat the mixture in a saucepan without bringing it

tor a boil, Suck the resubting liquid into & syringe ( page 36). Use it to fill
a bomg; flexible rubber tube with guid {page 1 1), Imimerse this tube
In cold water for a couple of minates to allow the mixture to solidify.
Then reconnect the syringe and tube and use the pressurized ais
tio |:||:||'.'|1 the CATIgE :-Faii‘l:lti. from the tube, Garnish with

an orange widge

Perbagps tive only rule in solecedar cuisiné it eyehalfng measurements son 't sk,
Every gram oo, Leel I'ﬁ.fpnllu.pr.'unﬂ uing gl priar arunge apegtherd wall Become oningy
to miake spaghetti out of anything, The anly requirement is that It can by, Bed oo Pt i cin exeitimy mew texture, 5o Iy the stmaards of moleular paitmnimg
first b lquified. it wesaled e 0 sreccess!

It's nok imyperative that you'tise oranges — this method can e wed

ETT R
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aman society s like @ Bving organizm, with cells constantly changing
farm o fulfill specib rofes within the body, The fermsatian and
suevival af i sochety b5 conibected W thie vasiery of the uslgue social

rebes or mndels of behavior folloseed !1:.r.ﬂ| memehers of the SO

HOW TO CREATE YOUR OWN
RITE OF PASSAGE

L.

Dieterming which social groogs and robes gusst within your society,

Flow do p-enpk ETIVE A gT-:lupa:i' ¥What functions do they fulfll®
What skille di they have? Hon dio thess groups change cver time?
Chosarve what dxactly dies and what is reborn during the process of movng
fram one rebe b anotber. Bs better (Ftlve rite is created by those whio have
atready undengane this transtion, a5 they have a better anderstanding

of what the Hiiates are poing thrmoaghe This wiork is wally best
periormied by peophe whio have deep, bog-stamiing spisitual practices
ystch as meditation), 2 well 25 experienced shamans,

Firil & symbsol that reflects this bansbon — the ritual will be certered
anpund this abyjest. Therne st b theee plases i the mbe: Life before desth
i the odd role ), death and relvirth Tihe new robe), Remembar that the death
in the ritual i symbsalic — don't mutilate yoor initiakes.

SOCIETY

Thasse podes are associabed with lve stapes of an mdividual's personal
devclopment — physical, pevchedogical oo spiritaa — and with specific evonts
thecsughunst their T such s gl becoming 2 womaan, 2 weoman becoming @i
and so-on, I a person gebs stick at a certain stage 2nd is unable to naturally pass
into the next, it aflfects the evalstvon of the eoire society, since each ol implie
the pecfvemeace of wnigque Rincisons necessary for sustaining socivty

it

400

Druring-especialy impostant ftuals, such as those associated with grodving
gt thie indtiate ray be asked te undeign certaln plysicsl snd paschioligical
bests. For t:ra.rnplr:. VOUME Men may be sent inta thie forest to team how

b sarvive, managy thesr fears and AgEFEssInD, feel confEdent m ther .:hllihﬂ:
andd finally ke responaibilivy for their actions and lives

Enstruct all members of the community on bew b conduct the cenmamy,
EFthe ritmal itself is not a secret, think aboat how o disseminate this
informmation b the public,




SOCIETY RITE OF PASSAGE

The process of changing robes 15 something that can be gaided and celebrated For example, the ceremony of krughthood commemorates o boy reaching

wsing & tite of passage. DTviring the ceremont; the initiate experiences manhiood and makes him a member of the mdlitary erissocracy, and
thesymbalic death of the fermer role and the birth of 3 new ong; becoming awedding reinforces e apouses’ promises bo reeain Batlful to sack other

a memiber of 3 new commundty with i3 own special set of roles, Because while simuleanecusly establishing them as “family peeple” and moving them
ol this; both kdentity and responsibilitics change drastically. int a new stratusm of socicey, The ceremeny can casry Bsoth i sacred myeaning

wrslesstond oniy to those whe have passed through and 2 more practical oo,
ensating a high level of uniformity within 2 groap and making it sasier to manage.




SOCIETY

¥ natre, sertient creatanes are aggmessive creatunes. From Asign vach player the rode of defeniler, stteacker or goalkeeper. Each male
B an evolubionany standpain, this trail was mecessry bo ensune sisrvival comais witl a special strabegy and pasticnlar patterns of bebavios, Becaase

satzafyieng needs, difonding bocdes, deminating athir speches o af this, the scens unfolding on the feld is almost ke theatrical drama,
COMGUErng new tenrtaries, I vz seant o creake a hishl.'p'-e".ﬁ.'l:'ln'p-ed and and crowsls af spectators will flock 1o the stadionmis o watche

sustainable civilization, you need to beam how to channed this aggrescive energy
Ad they watch thelr team Loy b score gosls spainst the opponsnt,

Chrre goond sl for sulblimating aggeession s football, This team spact allows thie Fanes go throisgh o reflercosster of emotions; joy, anger, somow

o b aserrl YOUE SIpsTiTy over s enem b not by shﬂ‘l::lln_g liesd bins Thanks to the human capacity {or empatiy, this joint pu'li.rm' ih'mg_tfu:n:

by scoring goals; nstend of immediately waging war on & nelghboring village hands between people, bringing even complete strangers closer together,

ar by, you can fisst sort ot your differences and relieve tenson with a gquick They teel unity and myolvement iny common cause, & if they, dlong

game before sitting down it the negotiation tehle with 4 cooler head, w{th Kl foathall players; dre defoading thedr city feoim the tmadess

T FI|A!, a fethall match, you will need a leather ball, two gnalpnsn wiith neds, Foa il caim alin be saed fa smainianky

Inﬂrwul'ﬂlnl,rllmrml'-':mlkh}' #h
a2 frerime potiviy for o i
e

a monwedd fiedd or a ity sguare and twa oppesing feams. The simplest version

of the: game is to vend amy numbser of players anto the fiekd and establish post
ove rule: “Clon't kKl aspome” b this cese, (e main goal of relieving tension
will be ackieved, but the game itself will e |bitle more than 2 glant brid,

£ wou want the Fasmes ko be enbertaining far outside plververs, you need
ba-come wp with a strict set of rules, The players will have less freedom —
for example, they iy be prohibited from gouching the ball with theis
hards — Tsak the g will Becomie mione excit ing fo watch.

You must decicle how many players can beon the febd at ane fime and
which actbons are legal and which are nab; such as tripping an oppanent,
anid then pi v |_u'-n1.'.|:|u5|r| Hr event these moles are wvickated It worth
cnl:.;ld-r:rln.g the fnuedurr bor d-n:rhcrrnlnmg the winmer it thie teams 2re tHed
when the timer runs ouwt; othersise, the game may end ina scuffis
A refires willl menitar o make sire everyone e plaping by e rales,







wimans have the anigue ability fo think in abstract terms,

They create and beliews in constmacts that existexcluively

in thuirim:plutium — maney, gods, human rights, lows, social
hiegarchies, freedam, Thete canstrscts o iy thi arg |.h|='-a-l:'d dl.'lmr'.htuug]l
generations, forming comman soclal conceptions, swhich can somethmes

b false: for example, that the world they live on s fat.

SOCIETY

Bt the value of these concepts is not in their truth o1 falsehopd bt rather

in the fact that they belp solve the problem of survival by creating o large graugp
of like-minded thinkers. (dien, adlerénce bo certain ideas becomes the basis
of serious ileabogioal confliots — even wirs. The besl msts usent for pasaing
down shared belicts s s.mr}'h:'{'hn[.l_. Listeners L;I»:nrlr':.- wirth the characices

in the: story and live through the twists and tomes of the plot with them.

At this moment, the shield of cotical thinking i down, and the storyteller
gaing access (o the deeper parts of the human payche




SOCIETY STORYTELLING

The art of storytelling is Feandec
o a few important principles: = n
I Havea clearides of the mamn concept you want
o portray bo the audience. dako |t the foundation
of the conflict between the heroes and the antagonists ;
Ifyou're able foengage [steners en anemotsonal level, -.F,;_.-::i" =
thiey | believe in your myth ancd helg keep it alive,
-ﬂ-#

" ——
h-h-_ﬂiﬂiﬂ

2. Every story needs aninteresting hero, Whao is your hero?
Whiat deowes yosr haeno want? What makes ham tick!

Mot impoartantly, pour audience miust 1dentify

with both characters: otherwise, they wen't empathize
with the straggle,

Dhivide vour dontinte three acts. The first act

i-s.ﬂpm:il:inn. whens the mﬂ."i.n.s and circumistances

are ¢ataplighed, ag well as the hero-and antagonist, the main =
eonflict and fife-changing event that sets the hero on is josmey. \} &
The second act is the main body of the story, where the hermo
encounters his shatacles. The diffsculty of each fask must grow ;"I 3
incrementally, and the hero sloodd have bo make seme diffeeudi . )
cthical dedisons. The third 2ot contains the fral battle with
thi ancagonlst, where the bero experiences catharsis =
and realzzes that he has andenone great =
;hang;:s A5 @ [person. {"':}
Dot explain thangs outright
Let the emotions of the story drive LY
listeniers tothe necesary conclusions
2
o
2

ervofional bond of trust with their aodience.

For this reason, storytelling s the capacity

[ {x] d'u.ugu the listener's worldview and foom new
iy the in & saciety. IFs important that people
bebieve in these gtories 38 immutabbe truths about
kife. The marrative you comstruct plays asignificant
robe in shaping the public apinsen of your new
civilization,

L ]
-
Grood storytelbers abways form a strong Y
fery

- |
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£yta want your eiviliation 1o floarizh,
] bugild cites. The concentraved popalation
maturaliy S[FurE the farmation anmfc—.c.-:ani
commEnities: merchants, mercenarses, arbisans;
artists and w0 on This ncreases lbor productivity,
allnwipg woar te accumailabé ieoaé regounges and
ereating & vertecal powor structure for 3 mong
effectively run society. Citizens enjoy & redatively
safie life; amd thanks o the division of har, they "l
bee abile to finel work, exchiange Usharmatioo and
__q-::u.'uds. cryjy an gotmve social life and 1{\¢j1 up- b
date-anm the labest FOSSIPL Yoo miost alse determime
wihat your city will specialize in — this will give
pau 3 eompetitive advantige and determing
the digection .,:r'..l.,-'.-¢||'||_~||:¢u1. I o lache poilnts
af attractinn, residents will start to keave, and soom

your city will [ook mose Bke & ghast tewn.

SOCIETY

Sacred apaces are a magnet for new rigidents

I soeme places, they ane religions buildings, and

in oithers, femples of sdence or art. Everyone nesds
enterfainment, regardiess of your dhvilization's
stage of development and Jecatian i the imbense,
g0 xpun theaters and gallesies and sopport

the: -e:l-:'wl.-:lpn.'u:m af the creative ||1I:-|:|||-.ge:n|::.\.|..
Prompte scientific adwancement by buibding
undversities. 1n turn, thas will lead
b e growith andd the avecall
mivancement of society.
Lt matehy, the mterachion
amng E..I_'HE. enciesafil
cities will lead
tix thie creation
of states.




SOCIETY CITIES

= L Eacation is key. /s a rube; successhul cities wsualfy crop up
b { -
e . S - atintersection points of frmde rowtes or around sgocelieral
Lp R & - : . 3
: | Fuabis. 16% pood i you have some natiral barrers mearky, suclus

rouitaiing or rivers, thit canact ax extrs protection. Bemember

that the city is a liv ing and constantly cRANging organksm

Al of its systemes, sewers amd roads, need to be deslgned "Li‘?:
with potential population growth in mind - .



SOCIETY

ar hunmans, 1:|ki.n!.; beeala from the l.i-.|||:.' roafine and the nghl: o srirvval Testoval cufiore iz a |i-.'1.|151:-:|r|1r.:|d-ud||:|n to the |'|:|=n.n:'hn=;l. d-ngm.u.ind NS
-JF' i vital. Otherwise, ey oee anablde i covate! Megative thaughts star meant 4 stciotal safemarde These kinds of celebmatinns bestoss 3 sense

o accumudate fn thelr rdrds, they become more prane o conformisn ol feeeshans, allowing pecple ba leve thear duties and respansibalities hehdand
and society enters a perind of stagnation. Pestivals and camivals helbp relicve foe.awhibe and immerse themseles in the festive stmosplens, becoming truly
the tensian and rebioot the creative mind. spontanesns and authentic,

You ne longer nesd to play the role

of pespeatable banker or bead of the boase
bresed-earvier or chisd-rearse. For |t oni nigh,
vaucan become whoever o want tobo; (T SRR | RS (RN O - =i =
& juster, 3 peisha — or even bry an anped

o deyvil mask o for gize. Challenge

s Bmidtartin ne, Bave new experiemng

be eccentric, kayve fumn, dance aroand

anid feae vour wormies behind, This mental

reboot has o healing effect on bath the psyche

of indivedwal people and om society a8 2 whiole

ek R A | S
il -i il bl [ HU e LT 5 i uﬁ-' }
F.:pcncmmgm J.mi hiapgriness toge ther strengthens sodial bonds:

|I arienil IR People begin to symchranine with eachs ather, creating a powerfal
“II:|| |||'. environment B manifesting creative enengics.

| ". 1
I||I|I| IIl[ I' 'I |||I |||l| I' T l|I
. T e

i Ir.. |I||| Illlllll I| i ||-||I|||

' '.l
I
|.| | [|I
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SOCIETY FESTIVALS

HOW TO ORGANIZE A FESTIVAL
The best site bor a Festival le one that i extraoedinery b some way or mads
extranrdinary H'm.'-uﬁ'h decorations, art pieces and hghrmﬁ'. This will e

the guests the impression thit they ve-been transported to some wondrous
world governed by an entively diferent set of bves, making (& easeer to cast
alf their miermial social roles, discard et inhibitbens, fane inbo a new

hi.'-fl'!l:t'ﬂsth i.'l1l:| Dr.iEI'L '.i.'lﬂmﬁﬂl'r'l'.‘ﬂ 1I;1 By miE E‘IFIE‘TiEI.'IEI!S-.

It's impartant to organize the decor and events around a central thems;
which iz bazy c:Tre:scd rh'nrmgh some sort of symbol endowed with
sacred meaning This will coeate & unifying conceptual focal peint;
bringing the participands in the festival even doser togethern
Comeap with a mission statement for yoar new commumnity,
[ thids vy woue festival cam be transformed from 3 mege
celebration ta adocial experiment. For example, vou cin ban the uss of moiey

on that all E!:I:I'I..I.ﬂg?.ﬂ will be made on the hasis nl'p'l.'ms and Eﬁtiﬂudl’!.

People are what make festivals. Therefore, you showld foom o community

of like-minded people who will collaborate to build decorations and equip
" \\ the space — working together always brings people closer, However,

i di nak rash boexpand your sudience, or the event may lose s unlgae spirit,

y N\ Iy o feskival be-p sonerce of creative insplration
i I"' "\ fisr F-e-'_lph:. Ma'_.' it lead b the IjE'.'EIL‘IPJI'IEL'll
._ L W of visionary ideas and the creation of 2 happier,
] I"L-.‘\ m‘x_ mors: sustainable society, Perhaps this way,

b\ I'-.l X % your descendants wor't have to bulkd o mew.
civilization from the ruins of the last one.
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