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EVITORIAL

HI, HOW ARE YOU?

THIS IS THE FIRST IN A COMICS SERIES ABOUT
"GLASS STORIES"! IN OTHER WORDS, THESE COMICS
ARE GOING TO DISCUSS THIS VERY INTERESTING MA-

TERIAL, WHICH ONE SEES IN LOTS OF EVERYDAY
STUFF! WANT AN EXAMPLE? LOOK AT YOUR FRIEND'S
EYEGLASSES, OR THE WINDSHIELD OF YOUR' FATHER'S

CAR. SEE?

IN THIS FIRST I1SSUE, WE'RE GOING TO MEET; A BOY
CALLED VINNIE AND HIS FRIEND LOUISE, WHO ARE
HAVING TROUBLE WRITING A SCHOOL ASSIGNMENT.

VINNIE'S BROTHER, MATTHEW, 1S A GLASS SCIENCE
RESEARCHER WHO WORKS AT CERTEV (CENTER FOR
RESEARCH, TECHNOLOGY AND EDUCATION IN'VITREOUS
MATERIALS). TO HELP THE KIDS WITH THEIR SCHOOL
ASSIGNMENT, HE DECIDES TO EXPLAIN, IN A FUN WAY,
WHAT GLASS 1S, HOW IT WAS, DISCOVERED, THE
TYPES OF GLASS AND THEIR APPLICATIONS - IN.DAILY
LIFE.
WILL THE KIDS MANAGE TO COMPLETE THEIR SCHOOL
ASSIGNMENT? DO YOU WANT TO FIND OUT?
THEN READ ON!



HEY, VINNIE ...
SHOULDN'T WE
GET BACK |
0 WORK?
<

|

THE TEACHER TOLD
US TO DO RESEARCH
ON SOME SORT OF
IMPORTANT MATERIAL
THAT'S FOUND
IN EVERYDAY ITEMS,

\ OF ANYTHING...

B
|
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CALM DOWN,

THIS PHASE!
| GOT IT!!

GOSH, I'M SO
HUNGRY! LET'S
GRAB SOMETHING

REALLY
HOPELESS

IT OUT...

EVEN SOME
JUICE!!




VINNIE! A DISASTER! LET'S CLEAN UP HI cUys!!
WHAT'S MOM'LL BE THIS MESS RIGHT I'M HOME!
up?? ANGRY WITH AWAY, BEFORE YOUR
ME...A WEEK PARENTS OR

WITHOUT VIDEO BROTHER ARRIVE!

GAMES!!




OH, IT'S
REALLY
NOTHING,
BRO!!JusT
GLASS JUG
THAT FELL
AND BROKE!

\ r

OH, ARE YOU
STILL DOING THAT UH...YES.
ASSIGNMENT? BUT WE'RE
ABouT ouT OF
MATERIALS? IDEAS.

WHY DON'T
YOoU WRITE
ABOUT
GLASS?

HOW AM | GOING
TO CLEAN UP
THIS STUFF

SCATTERED ALL
OVER THE
FLOOR?

/ WELL, LET

OH, 60 Me TELL YoU

’ SOMETHING.
THYAC;I—US slélcE)W GLASS 1S
ACTUALLY

GLASS? QUITE COMPLEX.

THERE!
DIDN'T | JusT
SAY S07!




| DON'T GET IT... BECAUSE IT'S HARD

DON'T YOU DO TO UNDERSTAND A\/L(l)zléxgy
RESEARCH ON WHAT IT IS, BUT YES! SOLIDS
GLASS AT THE THAT'S WHAT'S LEARNED LIQUIDS ANI5
UNIVERSITY, \ S0 COOL ABOUT THE ,
MATTHEW? WHY DO ABOUT GLASS. THREE KINDS GASES!
YOU THINK [T'6 N
COMPLEX? ) - . ‘
Q \ "/ . / ‘ s ’
oy T E
N - =mmill & | =
/ 1 ns // - | \ )

SO LET ME
AsK You..
WHAT IS THE
PHYSICAL STATE
OF GLASS?

OK, VINNIE GOT PART
OF THE ANSWER RIGHT,
IT 15 A SOLID BUT
THERE'S SOMETHING  {_
MORE IN IT...

SEE THIS
JAR?

'\

WELL,
THAT'S EASY!
IT'S A SOLID!

7 7
CAN YOU SEE NOW LOOK AT
WHAT'S ITS THAT IT HAS A THIS COTTON
SHAPE? DEFINITE SHAPE? CANDY.
IT'S WELL- WHAT SHAPE
ORDERED, DOES IT
RIGHT? HAVE?

AS YOU CAN SEE,
ALL ITS SIDES ARE
IDENTICAL, WHICH
IS CALLED A
CRYSTALLINE, AN
ORDERED SHAPE.

Y



| DON'T

KNOW, IT
LOOKS KIND
OF SHAPE-
LESS...

ONE CAN'T
REALLY
TELL...

® \
]
\ ll

YES, THAT'S RIGHT,
LUIsA! IT's
IMPOSSIBLE TO
TELL THE SHAPE

OF COTTON,

50 WE CALL IT
AMORPHOUS,
WITHOUT A CLEARLY
DEFINED SHAPE.
THE SAME GOES
FOR THE GLASS

STRUCTURE.

m /?f,

S0, IN SHORT,
GLASS IS AN
AMORPHOUS
SOLID!

NOW DO YOU SEE

WHY | SAID THAT | THINK
GLASS 1S RATHER | GET IT A
COMPLEX? LITTLE NOW...

WHO DISCOVERED

DO YOU KNOW

GLASS?

SURE! IT WAS
PEDRO ALVARES
CABRAL, RIGHT?
OUR TEACHER

SAID SO
IN CLASS!!

VINNIE, HE
DISCOVERED
BRAZIL!!
NOT GLASS!

q
4 V' AcTuALLY, THE

HEY, NO FIGHTING, FACT IS THAT
you TWO! (I'M GLASS WASN'T
ALSO NOT SURE DISCOVERED BY
THAT CABRAL ONE PARTICULAR
DISCOVERED
BRAZIL.)

P
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GLASS HAS BEEN
USED SINCE
PREHISTORIC

TIMES TO MAKE

WEAPONS!

WHAT HUMANS
USED IN THIS CASE
WAS NATURAL
GLASS, CALLED
OBSIDIAN.

THERE ARE
RECORDS CLAIMING
THAT THE PHOENICIANS THE KIND
WERE THE FIRST TO ONE SEES
<A PRODUCE SYNTHETIC NOWADAYS.
GLASS, AND THEN
CAME...

WOW, BRO,
WHAT A
DIFFICULT
WORD!




> ...THE Vv THEY ALSO g‘y |

N EGYPTIANS! DEVELOPED & g 5

& TECHNIQUES SUCH i EN=

A AS GLASS-MAKING, T>

. BUT THEY WENT

~ FURTHER! THEY \
= MIXED GLASS

= WITH CERAMICS!

2

A

: EGYPTIANS | =
T LV/‘/ / YEAH, AND THEY ALsh
THAT'S Oo//' LOOK HOW TN DID INTERESTING
BEAUTIFUL! PRETTY THIS N THINGS, LIKE TO PRODUCE
MIXING COMPOUNDS THAT PRETTY
BL\?AESEG Lé?s CONTAINNG COPPER BLUE COLOR!

AND COBALT

BUT SO

FAR I'VE ONLY

SEEN TINTED

GLASS...WHAT

ABOUT COLORLESS
GLASS, DIDN'T

THAT EXIST

YET?

\

OK, LET'S
GO ON TO
THE NEXT
PLACE!

COLORLESS GLASS BESIDES, SOME

APPEARED ONLY LATER

IN ALEXANDRIA, AFTER
THE GLASSMAKERS
IMPROVED THE
PRODUCTION

PROCESS.

ALEXANDRIA

2

]

TRANSITION METALS,
SUCH AS IRON, HAVE
TO BE REMOVED
BECAUSE THEY
ACT AS IMPURITIES
IN GLASS.




THE GLASS
PRODUCTION PROCESS
BECAME INCREASINGLY

SOPHISTICATED
OVER TIME, UNTIL
THE PRESENT DAY,

WHEN THERE \
ARE MANY
DIFFERENT
KINDS OF
GLASSES.

A
A

HEY, WHAT
DO You GUYs
THINK YOU'RE

DOING?

HAHAHA
I'M GONNA
BEAT You!

HEY, YOU TWO ARE

THE ARMORED
JUusT HOPELESS! SUPERHERO?
STOP PLAYING WHO IS THAT?

VIDEO GAMES AND
LISTEN UP!




HE WEARS A GLASS
SUIT THAT PROTECTS
HIM, AND WHEN HE
GETS HIT BY BULLETS,
HIs sUIT GETS A
SPIDER WEB DESIGN,
BUT HE'S PROTECT! ED!/-

HMM, JUsT LIKE
LAMINATED

LIKE WHAT?

LAMINATED
GLAsSS. IT'S
A KIND OF
SAFETY

GLASS.

EVEN IF IT BREAKS, ITS PIECES
STICK TOGETHER BECAUSE
OF THE LAYER OF POLYVINYL
BUTYRAL, CALLED PVB,
WHICH 1S A TYPE OF RESIN.

THAT'S WHY ITS SHARDS
DON'T SCATTER!

AND THERE ARE OTHER
TYPES OF GLASS, TOO!
FOR INSTANCE,
MIRROR GLASS.

OH, | THOUGHT

THAT'S GLASS?

YES IT IS. THOSE
WINDOW PANES ARE
COVERED WITH A
REFLECTIVE
METALLIC
COATING.

THEY WERE
MIRRORS...50

WOW, THEY
LOOK REALLY
NICE IN THE
BUILDINGS!




OH, AND LOOK

AT THIS DOOR, TEMPERED?
WHICH 1S MADE ISITINA
OF TEMPERED BAD MOOD?

OF COURSE NOT!
"TEMPERED"
HAS NOTHING
TO DO WITH
MOODs!

\//

IT MEANS THAT
[ THIS TYPE OF GLASS
UNDERWENT A
HEAT TREATMENT
CALLED TEMPERING,
AND THAT'S
WHY IT'S CALLED
TEMPERED
GLASS.

/

IT MAY LOOK
NORMAL BUT

THAT GLASS P
LOOKS NORMAL I'If;ﬂ o

TO ME...
STRONGER.

WHEN
TEMPERED
GLASS

BREAKS, SHARDS

IT BREAKS UP INTO
SMALL FRAGMENTS,

SO THERE'S LESS
RISK OF SOMEONE
GETTING HURT.

BY THE WAY,
DO You GUYs
REALIZE WE'RE
TALKING ABOUT

STRONGER TYPES

OF GLASS?

SUCH AS
GLASS-CERAMICS,
FOR EXAMPLE?
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IT'S CALLED
GLASS-CERAMICS

BECAUSE IT'S

A MIXTURE OF

GLASS WITH
COMPOUNDS SUCH
AS TITANIUM OXIDE,
PHOSPHORUS
OXIDE...

: THESE COMPOUNDS \
— 1 MAKE GLASS-CERAMICS
——| MORE BREAK RESISTANT
AND INCREASE ITS
ABILITY TO WITHSTAND /
HIGH TEMPERA-
TURES.

AND WHERE
CAN WE SEE
THESE GLASS-

CERAMICS?

HERE. A STOVE?

YES! SOME MORE
MOUDERN STOVES
ALREADY USE
THIS TYPE OF
MATERIAL.

| THINK MOM
WOULD LIKE
THIS STOVE,
IT LOOKS EASY
TO CLEAN!

MATTHEW, AH, THAT'S
WHAT ARE OPTICAL
THESE THIN FIBER.
STRANDS?

"OPTICAL"?
DOES IT HAVE
ANYTHING TO
DO WITH
EYEGLASSES?




NO, AN OPTICAL FIBER IS
A STRAND OF A COMPLETELY
COLORLESS MATERIAL CALLED

"SILICA" THROUGH WHICH
LIGHT CAN BE TRANSMITTED.

/

SHELL

2 CORE
CONFINES
LIGHT

POLYMER

THIS FIBER IS COMPOSED
OF TWO GLASS LAYERS
(CORE AND SHELL) AND

AN INNER LAYER OF POLYMER.

/ OPTICAL FIBERS ARE

USED TO TRANSMIT
DATA THROUGH
THE TELEPHONE

NETWORK AND
= 4
Z

ON CABLE TV. /
/

WOW, AND TO OH, DARN IT,
MY GLASSES
THINK THAT KEEP GETTING
SUCH A THIN
STRAND CAN
DO THAT...

THEY'RE ALSO
USED AS A KIND
OF SENSOR IN
MEDICAL
SURGERIES.

HEY, WAIT
A MINUTE!

WHAT MATERIAL

ARE YOUR
GLASSES MADE
OF, LOUISE?

| THOUGHT GLASS
WAS NORMALLY USED

IN WINDOWS AND
DECORATIVE VASES,
BUT I'D FORGOTTEN
ABOUT MY
GLASSES!

AND THESE
LENSES ARE
MADE OF

YES, SO AS
YOU CAN SEE,
GLASS 1S
EVERYWHERE!




GLASS IS USED
NOT ONLY IN
WINDOWS AND

VASES

BUT ALSO IN
EYEGLASSES, CDS,
OPTICAL FIBERS AND
FIBER OPTIC PRODUCTS,
LENSES, AND CELL
PHONE AND TV SCREENS...
GLASS IS INCREASINGLY
PRESENT IN
OUR LIVES.

WOW, THIS
GLASS STUFF
1S ACTUALLY
QUITE COOL,

BRO!

THAT'S WHY |
LIKE TO STUDY GLASS,
SO | CAN UNDERSTAND
BETTER WHY IT'S SO
COMPLEX.

AD UNDERSTANDING
ABOUT GLASS ENABLES
ME TO DO RESEARCH
WHERE | WORK TO
FIND ALTERNATIVES
THAT IMPROVE
OUR DAILY LIVES!

LOUISE! LET'S DO
OUR ASSIGNMENT
ON GLASS?

| WAS GOING
TO DO THAT
EVEN IF YOU
DIDN'T WANT
TO.

OK THEN!
LET'S
BEGIN!!




mr = g
S0, FIRST

/" RIGHT! AND THEN

WE'LL GIVE SOME
EXAMPLES/WE COULD
TALK ABOUIT GLASS-
CERAMICS AND

ABOUT WHAT
GLASS IS...

HEY! WAIT A
MINUTE, YOU

WHAT ABOUT
THIS MESS

SORRY!!
WE FORGOT
ABOUT THAT! -




| HAVEN'T
CHANGED MY
MIND ABOUT
THIS, BRO...

DON'T FORGET
TO SEPARATE
THE GLASS
FOR RECYCLING

LATER, OK?

— )
ABOUT GLASS!! LOOI‘f 20
MessS! sO MANY

GLASS |S REALLY PIECES...
COMPLEX!
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