FIGURE SKATING

Figure Skating started in the 1800s, with skaters
following defined patterns. In the 1860s, skate

blades changed and dance and creative moves were
introduced. Toe picks, added in the 1870s, allowed
skaters to jump. Gradually, moves became more
complex. In 1997, Canadian Elvis Stojko completed
the quadruple/triple jump. The first Olympics to feature
Figure Skating were held in England, in 1908.
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Canadian Figure Skater
Patrick Chan
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Sulphur (s)

Top Producers:
U.S., Canada, China, Japan

Sulphur is soft and yellow. It comes from oil and natural
gas. It is used to produce almost everything we eat,
wear, and use. Sulphur, combined with rubber and
heat, makes hard hockey pucks.

Silica (Si0z)

Produced widely :
around the world - x

Sulphur goes into sulphuric acid, used for many things,
including fertilizers and truck batteries.

Silica comes mainly from quartz, found in white rock,
veins, or beach sand. It is used to make eyeglasses,
window panes, cellphones, computers, fibreglass
insulation, and hockey helmets.
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Amethyst is a purple quartz that is used in jewellery.

’2Ab (SiOy)

FPv-olr B DU'<boA:

1-V: 42 PIPBS'D> AroatAdY, P2XNabo <-A"PL/ab?,
bASNALL oS dPoIAY @2C IFCL-bY 4-V- 472

ALK Mbo bBUSTBUP BYPSdba?, d-<daAd?,
b<<UrbUP> PDA-Q?, LLCKAJ?, P"A/Pba?
b>PD>USBbUP, Vb Ta ALC'"VA: <PNNa2.

J-V: A2>2 72 o2PF VPrbJSy' A-Ab>, Fa U2 Qda?
AL Pr>yroud-, Db’ PNbo oCA-Pr9A-@? a
Pe<sor<oilPY's

rr'nn bAabo~ J72 <-DA:-MbAPY A-ad<A' [M"DL
VBrbJsrroup? LlaAd"Bda?.

Aluminum (Al

1 Top Producers:
Australia, China, Brazil,
India, Guinea

Aluminum is silvery white. Found in a rock called bauxite,
I ' it is the most common metal element in the Earth’s crust.

| It is very light, easy to work with, and does not rust. It is
' used to make boats, hockey sticks, pop cans, foil wrap,
and airplane propellers.

Canadian Women'’s
Hockey Player Gina Kingsbury
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ICE HOCKEY

Hockey might have originated as Aboriginal lacrosse

or Mi’kmagq field games. Modern hockey started being
played in Montréal in the 1870s. From there, it spread to
the U.S., and then Europe. The sport was added to the
Olympic Games in 1920.

A 7.25 tonne block of aluminum can make a sheet
of aluminum foil over 12.5 km long.
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Canadian Speed Skater
Clara Hughes
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Graphite (C)

Top Producers:
China, India, Brazil,
North Korea, Canada

Graphite, a soft form of carbon, is grey or black. It easily
transfers heat and electricity. Graphite is used to make
pencils, fishing rods, golf clubs, bicycle frames, hockey
sticks, and oils for truck engines.

Graphite
i
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Pencils, once made with lead, now use non-toxic
graphite cores.
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Titanium (Ti)

Top Producers: Rutile
Australia, South Africa, _EpCL=
Canada, China LS

Titanium comes from the minerals rutile and ilmenite. It
is lightweight, durable, and withstands very hot and cold
temperatures. Titanium does not react with our bodies,
so it is used to make replacement hips and knees. It
also goes into many products like hockey sticks, skis,
springs, and engine exhaust systems.

Titanium dioxide is used for white pigment in everything
white, from paint to toothpaste.
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SrPEED SKATING

The first organized Speed Skating race took place in
1763 in England. The track was 24 km long. Lighter,
sharper, and longer steel blades were introduced in
1850 in North America. Canada’s first recorded race
took place on the St. Lawrence River in 1854. In 1897,
Norway, Germany, and Canada competed in the World
Speed Skating Championship in Montréal. Canada won.
In 1924, Speed Skating became
part of the Winter Olympics.
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SKATES

The first skates used animal bones 5,000 years ago. Iron : N
skates were made in 200 A.D. In the 1500s, Dutch people p
attached wood slats with blades to their shoes. Modern .
skates are made of steel and are used by hockey players,

speed skaters, and figure skaters.
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Steel is made from iron, carbon, nickel, chromium, Iron (Fe)

manganese, and molybdenum. It is one of the most

commonly used materials. It is used in buildings, Top Producers: J ) ' ‘\-\’%
tools, trucks, snow machines, outboard motors, axes, China, Brazil, Australia, India, Russia &

shotguns, snare wire, conibear traps, and sports
equipment. Steel is often reused and recycled.

Iron, the most common metal on Earth,
comes from the minerals named hematite
and magnetite. It is the main ingredient in
A-AN steel, used in skate blades, hockey mask cages,
trucks, snow machines, nails, and building supports.
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Iron, as part of steel, is used 20 times more than all other
metals combined.
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Top Producers:

South Africa, Kazakhstan,

India and soon Canada
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Chromium comes from the mineral chromite and can be
highly polished. It is used to make kitchen sinks, skate
blades, and hockey mask cages. Chromium chemicals
are used in the tanning of moose and deer hide, and in
coloured paints.

Nickel (Ni)

Top Producers:
Russia, Canada,
Indonesia, Australia

Chromium, found in small amounts in apples and
cheese, help to keep you healthy.

bLYb<d-APPALb" (Cr
LYC bCUs/ DS POUN
D/ 4'=Ab, bA"C3, AXNY Vb: duv, Qb’ baC

In Canada, nickel is found in yellow sulphide minerals
such as pentlandite and pyrrhotite. Used mostly to make
stainless steel, it is in skate blades, hockey mask cages,
snow machines, trucks, batteries, airplane parts, spark
plugs, and parts of the ice resurfacing machine.
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Canadian Men’s Sledge Hockey Players
Bradley Bowden and Todd Nicholson
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SLEDGE HOCKEY

Sledge Hockey started in the 1960s in Stockholm,
Sweden. Players sit in a metal frame on two Ice Hockey
skate blades. Canada started a team in 1982. In 1994,
the Paralympic Winter Games in Norway introduced
Sledge Hockey. Team Canada won their first Olympic
gold medal in 2006. Canada, Norway, the U.S., Germany,
Sweden, and Japan have the best Sledge Hockey teams.
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Gold, Silver, and Bronze Medals
for Canadian Speed Skater

Cindy Klassen a
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Bronze is made of copper mixed with tin. Over 5,000 years
ago, people learned to harden copper with tin to make bronze
tools, weapons, armour, and building materials. Today, bronze
is used to make bells, musical instruments, medals, bearings,
electrical connectors, springs, and roofing materials.
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Copper (Cu)

Top Producers:
Chile, U.S., Peru, China, Australia

A lot of copper comes from the mineral chalcopyrite. Natural copper
found around Lake Superior was used by Aboriginal people. Copper
has a pinkish colour, but air and water turn the surface a greenish-
blue. Copper moves heat and electricity, so it is used to make pots
and the copper wire found throughout houses, cars, hospitals, and
power plants. Copper is also used to make jewellery, computer
parts, plumbing pipes, and roofs.

Small amounts of copper in our food keep us healthy. In our bodies,
copper works with iron to make blood strong
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BCassiterite’ - "

Tin (Sn)

Top Producers:
China, Indonesia, Peru, Bolivia

Tin comes from the black mineral cassiterite, but it is silvery-white.
Around 3500 B.C., people discovered that mixing it with copper
made a harder metal, bronze. Tin is used to coat steel containers
and in solders to join pipes and wires.

Tin is used to make glass for windows and automobiles. Melted glass
poured onto melted tin spreads out to form a level surface.
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KEEPING SCORE

Ice Hockey is part of Canadian culture. It is played and watched in small
communities and large cities. Vancouver, B.C., hosted the 2010 Olympic
Ice Hockey games in an arena that has a large video scoreboard weighing
more than 22,000 kg. The scoreboard uses metals to create the red, blue,
and green colours of the video picture.
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WINNING MEDALS

Athletes compete to win medals. Olympic medals are special and
say something about the country where the Games are held. The
Vancouver 2010 medals featured Aboriginal art on discs shaped to
represent rolling waves, drifting snow, and Canadian mountains. The
gold and silver medals must be made from almost pure silver metal.
The gold medal is covered by a thin coating of pure gold.
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Gold (Au)

Top Producers:
China, South Africa, U.S., Australia

Gold is very rare. It is soft, conducts heat and electricity, and
is not damaged by the weather. Gold occurs as a pure metal
and also within other minerals. It is used mostly to make coins,
jewellery, and ornaments. It is also used in medical equipment
and the electronic components in computers, cellphones, and
ice resurfacing machines.

Gold coatings on windows help keep buildings warm in the
winter and cool in the summer.
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Silver (Ag)

Top Producers:
Peru, Mexico, China, Chile

Silver occurs as a pure metal and also within other minerals. It is
soft, conducts heat and electricity, and can be highly polished.
Silver is used to make coins, medals, jewellery, silver spoons,
batteries, catalytic converters in vehicles, electronic components,
mirrors, and solar cells, which make electricity from the sun.

Silver kills germs. It is used in antiseptic bandages, bacteria-
reducing cellphone covers, odour-reducing clothing, and
water purifiers.

d-APPoTY (Ag)
LYC bCUs/ DU MBUN
>=p, 1\Yd, L7a, N=A

LA"PoTy DPDSD L]DT Ad b<YbALY ALAN Ta dU°™ dCPY
dPot ASPPYN. ofbARPY, PPPALD Ta dolP AYdUV<"AQLb?,
Fa CP <-:A"bAbd-bo. V. dA"PTy ASLIKMbo bDUMACH
~coyaAdy, <PaQA: PPadNMPal, dLoun', I'A"Pcoy Vib-al,
JdolPYY, DCKo ALMMba?, JdolPA: AYdUbLY bD>NdoPLbP,
<<>A2, Ta APDY bPPdoPLbP3, bBPrB>DLLY AYdU.

JdPA-LoJdY PorPdad: d-N"PoobNdo. Vb AL ASS<C
<JINAoPo2, b<<UNrbUP? PIOA-Q? A-Q-gb’, Vb VA
NrabP> PPYPba?, Ma o/ <Lbblobo\
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Coal

Top Producers:
China, U.S., Australia, India,
South Africa, Russia

Coal is made of carbon (C) that formed from plants that grew in
great swamps long ago. Over many years, dead plants formed
layers that got squeezed together, heated, and changed into
coal. Coal is burned to make heat and electricity. In parts of
Canada, Aboriginal people collected coal for their fires. Some
coal is very soft and some is very hard. A hard coal, called
coking coal, is added to iron to make carbon steel. That steel is
used to make buildings, bridges, ships, and cars.

Coal is used to make many items such as soap, aspirins,
solvents, dyes, and plastics and fibres like rayon and nylon.

"PA-AT'U
LyC bCS DS rbUN
Lra, PPIILIAPY, A7VEd=AY, AXNY, NDY I3Ab, 340y

Q'PAATU DPLB? bV <Ad (C) bB>PBU'BLEY C"Pe Qda?
baCA-PLLP> bPAJS PLLYPIL-PL PPV-Yb™. b~ bAIYP-Y,
ba>LbP> boCA-PLLP PY0<dY9:CAY 0> VPyodNaVdCNLbP,
VP7c PVdCNLLP, Vb AN VPYoDUMBLLY J"PA-ATU.

DV 4"PA'ATU LPPBU MPPM PPPbbod Ta dolPAYdU PP
PS"BLBY. AL Fa <Vb:~ baC, doJS'god-* PPLL-Daad: PV-c
d"PA-AFUoc VP>CL-A4-~. AN/ <"PAATU Mo or'b F'a 1N/
PPLYb-. AV: bLYbdN "PAATU, AL/ NobU VBN DS rbut
b VLS <KAD ALAN DV CY ALAY ASY<C VBPBSMPbUP?
<-b"Aba?, debad, PP MLa?, Ta PCL<oAhN.

'y Qda? Pr>s,roud-? d"PA-AFULY Db SAY, UA-"Nb-o
LYPP3, o2Prba>’, JNrba’, Na borPr%P> a dCPL?
bAJSab-P? bobP> 2V [a a3,

Aggregates

Produced widely
around the world
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Gypsum (CaS0,42H20)
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Top Producers:
China, U.S., Iran, Spain, Canada

Gypsum formed long ago when

ancient ocean waters evaporated,

leaving it behind on dry ocean beds. It is soft and has many
colours: white, grey, red, brown, and yellow. Gypsum is used to
make construction drywall, caulking, paint, and Portland cement,
an ingredient in concrete.

Teachers use coloured chalk to write on blackboards.
That coloured chalk is a type of gypsum.

PINC (CaS042H20)
LYC bCUs/ DS PBUN
L7a, PPIdLIdRPY, <732, V7, baC

DV: PM'R\C bANbUY PPV-YbC PDUS/DLbod<? dA bASND"Abod-P?
bP>c AbUR?, AN CY VP70<3dCLbP> bPAJS PNrblrd-P<L3, NDo
or'b Na aab® AarlaUd-: 44X, <-A"b, b:, bLUPN:, Ta
Dhd-. MNC ASLY<PrbU bR DU rbUY <-Ab> JSLNY bddboC:,
P>PYPL-b"AD?, SLOAD'AD?, Ta P17 d:AbcQA» bASKKC D2
b>JSPbUY bASYo-CN,

PNYdo"AV- PC<Iad- <<b> bAaraUc L VLA/a"Abqd-~
bASLOUL bASLPR"AbOS Y AV- L [M"BL bPDL BSLOU
G

Limestone (CaCO3)

Top Producers:
China, U.S., Russia, Japan, Germany

Limestone is a rock mostly made of the mineral calcite.

Calcite formed from the remains of corals and sea shells that
accumulated long ago on the beds of warm oceans. Limestone
is a key building material, cut into building blocks or crushed to

Crushed stone, sand, and gravel are very common geological
materials. Dolomite, limestone, and granite are often mined for
aggregate. Aggregate is used to make roads, airport runways,
house foundations, sewers, and mixed with cement, fertilizer,
and construction materials.

It takes about 50,000 tonnes, or seven dump truckloads, of
aggregate to build one km of Trans-Canada Highway.

bPAVPVL"DC- d/o?
FPV-or DIPBe<b.od:

bP SIV"D>IC: AP, ©d2Y, Ta FCA2 Do <PNAJD
VISy<PPbUPA, BdV-aod-r DEPLY/, £4%C"Dd, Ta ‘3da?”’
Ja'"dPard:t VA-PAYPV<"D>IC- bAYb: PAYPVL"D>2C-
ASLY<NPAY b PbUN DC<Lolba, ATYA: >cgA 2, bPP
ZIMbUP> J-b"Aba?, LL> bAUSKINPBURY, Vb Ta VBN
PobA:cbU" dPab’, PNbo oCA-PMbo?, Na doPRA: I<MMbo.

AL @’C 50,000 D°" CAdPb-, @°C o oh*h: V-Aobo PC<?
bAICLCY, AV-:ag bPAYPV<'PIXC- d/c' NBPJSrbUN VI PIICE
\2JP” baC bu<-J' PC<olba.

-Sphalerite:
L n<EDEqyY

Gallium (Ga)

Top Producers:
China, Germany,
Kazakhstan, Ukraine

Gallium is not common in the Earth. It occurs mixed within other
minerals such as the zinc mineral sphalerite. Most mined gallium
is mixed with arsenic to form gallium arsenide, which is used to
make light-emitting diodes (LEDs), laser diodes, and solar cells.

Solid gallium melts in the human hand. It becomes liquid near
room temperature and can be used to make high temperature
thermometers.

bsAYC (Ga)
LYC bCUs/ DS MBUN
L”a, LLo, b0, I3V

DV: bEAYC bA» [PV: <"Pb* PAYLY. Vb AJab? VDI
PobA-7LbP> dCPY <b> AL:Ad> Db> /2 K3D3J/. qb’ bPa
bPIa"AbUP? b2AYC PAJS S CblMobU AM>-> r>S'DLLY
bEAYC I3/a?’/, Vb- AL ASY<C bd-"UcAlb' Db> (LEDs), Vb
bAYdU-P? 4-"Uoba?, Ta AL bPN doP4P> LM Mbad.

brrcds' b=A%¢ CPo2PU dA-Y Po2M\. CPro oNd-bl? b4
bAS NN JAUPCL Vb Ta CPASSIPOU L]~
bASPSUY @DPANbaNd

go into cement. Limestone is also used to make glass, including
windows, bottles, windshields, and fibreglass insulation.

The Great Pyramid of Giza, one of the Seven Wonders of the
Ancient World, is made entirely from limestone.

£4¥CNDd (CaCOg)
LYC bCUs DS PBUN
L7a, PPIdLdRPY, 340y, LSS, LLo

<-V: Dbo P2 AL PrBUSMD bR JPob. b b
DD b<KAAY<D-T APNY Ta dCPY bAJSadPd™ bPYo
L<-2D0Yb<d-" dalAY bASPL-bIM PPN, I-V: 472 L]~
PC<LNPY VALKKN™ 4-b"AQA- A<PMbao, VbPYP>abo™ a2C
Fa VPAYPVL'D>I™ PJ-Abobr~. Vb Ta AL P DU rbud-?
<<>AQAND?, AT <LK>A?, JUYAJD?, PCLKo <<>A:2, Ta
PP Mbad.

PP P><-b"AbcQA-> AL P"s, ["B>V- VS bPP LLCAab-
ASLLPA2 PPV-Yb™ PCal [PV- 2]C"D2 pI<N’ bPBJSPBUN

2ine (2n)

Top Producers:
China, Australia, Peru, U.S., Canada

In Canada, zinc comes from a zinc mineral named sphalerite.
Zinc minerals usually occur with copper or lead minerals.

A lot of zinc is used for galvanizing, a process that puts a thin
layer of zinc on iron and steel to prevent rusting. These zinc-
covered metals are used in vehicles, bridges, and building
construction. Zinc minerals go into glowing dials, X-ray and TV
screens, paints, and fluorescent lights.

Humans, animals, plants, and even tiny organisms need zinc to
function. Zinc helps us taste and smell and keeps our hair and
nails healthy.

P’ (Zn)
LYC bCS DI rPbUN
Lra, 477342AY, >3D, PPUdLIPY, baC

DL baC, BPV: ¢ bAPbUY A-AY DIPLDY dPob' "<3D37/,

N AAY PP PPDUDLDEY DPAIADY @2C Ta bAP>A-od-
AAD?. T PN ASY<PPbU blPbAPMbUP> Qda?, <P AL
AS7PBU AV- P AL <3< [a bLYbJ:Ab* Vb Ndb-du -\
D>oV-gd bPL-ZbAPNPBUPY bPDSMAC: DCLal, doboAA-c?, Ta
<1-b"AbcQA-ot. P dYot ALKPMbULA VBN DU MrbUP bg-"UP
Aloba?, tv<:UAMba? Na NALZaUXlMba?, S'oAb"Abad, Vb:
Na <4-"Uocbo DAb-M.

PALNYY, A58, Qda? boCA-PLLP, a Nd LI~ b<b/P3

qda’ PaCV2Cad: ' PP ToALNP<KL-=. BV- P2 PA-L"AdIP

PoP’INNA5 a Narqs' Vob- a P”Nb-oNrAa’ a PYbJSQ?
ProPLLPA,

BUILDING DREAMS

Hockey is a popular activity in many Aboriginal communities. Playing
hockey on outdoor ice rinks is common, but indoor rinks let people
skate anytime, rain or shine. The first artificial ice rink was built in 1876
in London, England and named the Glaciarium. In 2010, modern building
technology and design went into the Winter Olympics Speed Skating
arena in Richmond, B.C. The Richmond Oval has space for two hockey
rinks or eight tennis courts when the Speed Skating track is not in use.

It could seat 8,000 people at the 2010 Winter Olympics. To prepare

the construction site, builders used 170,000 cubic metres of sand. The
building’s roof is made from trees killed by the mountain pine beetle. The
building incorporates 5,600,000 kg of steel rebar and is supported by
2,200 stone columns.

<d\btodA-a? VPJS'CLboOod

ALJV<"AQA2 L~ PMo2Cb2 TICV-AUSTAA? AL U2 bASAYP
doJ'oogA: CSAA@2. b/ ALA<K"AQA-bIM PCYad: VCS/ALAK"AQQ-T,
nd™ I-b"Abaot AXNbIM bd%P> ALA<K"AQA-bIMd? by~ JAAdD
ALAQ<"AQ4-, PYC bPId-:c' a2C bd-Lb-:o'. LL-~ o"CC blr>JUS"<dbo~
Fb-¢ PCS ALA<K"Abod PBUS LUK 1876 bYP]-Y V-N JbLPY =PN3,
VN2 Vb PASobMbU =V4LEAYLC Tb-~ 2010, od¢ bASadMbUP
>YPAda? bPM DSrbUPY PN DU MBUL? A>o PPICV:-A-ct PSYC'VAR
ALC"VA-bI™ AL 3A7LY, AP. AV: 3A7L ALC'"VA-bI™ PAUSMBU

a2 PUAPP ALA<K"AQA-bId> @2C dAao® Uo" D"VA-bIM 1b~ Vb
PUSYC"VA2 by<MPbUN Vb 8,000 JA-7> CPULKALY AL Tb-~ 2010

A>c PPICV-A:c’. TCY bIrbUY, VyalDJs MbUY, BK-b"AQY BP]ILMIad:
170,000 CrbbAlr’’ od-2do. Vb Na <-PCLN PBIM DS MU S'IAY

bPo U d-aMAd]" Lodw?, Vb Ma PLILKMbUL 5,600,000 kg Crdrb-?
AN Ta PIN"AbAa ol 2,200 dXc.

Lead (Pb)

Top Producers:
China, Australia, U.S., Peru

Lead, found in the mineral galena, is heavy and resists corrosion.
Today, lead is used mostly in lead-acid batteries like those found in
cars and trucks.

Lead can be recycled almost forever without changing its physical
qualities. Most old lead-acid batteries are recycled—more than any
other consumer product.

qUPb-d<d¥> (Pb)
L%C bCS DU MBUN
L7a, d7/342AY, PLIdLAPY, >=D

DV- 4¥YPb-ddr?, ASAYLE? dPab’ b2Aq, L]~ dPb'Ab> Fa bA-2 A-b
NPdb-dsS 4. od€ bPUS LY, DV: d¥Pb-ddP? ASY<C bDJUS'AC: ol PR
Jb2 bASKIKNMAC: DPCLDAY Ta bAYKALT PC<Lal.

PV- Db2 472 CP PV-ILKIPbU bPQ a bA-2 A-b PV- <Padlo? [J?
APV-cd-' QU JolPh' CPPV- P — AT A2 dCP%> qda?
> rouUP.

CLEANING
U

An important part of making
good ice is the ice resurfacing
machine. People love watching
the machine give scratched ice
a shining new surface. Frank
Zamboni invented the first
self-propelled ice resurfacing
machine in 1949, in California.
In 1967, his company started

a second manufacturing plant in Brantford, Ontario. Since the creation

of the first machine, more than 9,000 have been made. How does the
Zamboni® ice resurfacing machine work? First, it uses a sharp steel
blade to shave a thin layer from the ice. Augers collect the shavings and
put them into a snow tank. It then cleans the ice surface with wash water
before using a cloth towel to spread clean water over it. Along with steel
parts and lead-acid batteries, the Zamboni® ice resurfacing machine is
made with many metals and minerals from the Earth.

br/oQA-

Vb: F'a LK~ bPMo2Cb' by PAS'@d?™ ThC NAYbA: In'<-bo~
PY<PPbUY bATAUY 0] "AB2. L]~ dd b4 dAY DPlo2Cad:
Vbad:<CUId~ bPAJZIV-AYDAT™ Mad: Vyo I-/dV<"'DI—. 3P Ko
AJScbr A2 o"CC bPPU'ALY bATAFT™ ~Vb"Aba? 1949 bYPl-c?, V:N
b2AL-3gY. b~ 1967, DAINAA dCPo PPLMIad: doPA-bldo AL
BEPI>E/ PIUSAN. ddat A bPBUSIbo<d Vb AL, v I1-J71 9,000
PADUS'bod Y, Ao CY K-V Zamboni® Ib-C ~VblAb> VJS'yoP~?

Vb: o"CC A< LK™ VbuAUYY ADAY <P PP AU<Jbo™ b-C
dPd-Pbo oS/ AXCdM bC bPADVKI-bo~ Vb dA? AS<I/Labo
do /A’ AP-Pbot. Vb dAY PPY<J-NALb? bPAUS AVb: AUKJ-bo~ Ib-C
VL4 A<C bAboP? b<Ybbl™ oA* byosS<PNobU M>o bY<CP?
A<L'Ad A<PMPba? Ta dolPhY, Db Zamboni® ~Vb-'Abd MSa 4
A<AD* Ta dPobt PPINPD>UTbU AL 1"Pb.



