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Chart Of Colors.
Violet/ / Orange
; -- Red--
Blue- ~=Yellow,

—=Greern=-
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CE
Annealing--

High critical point wgere glass an-
neals in few seconds, and slow gradual
cooling down to low crétical range,about

500 degrees F.

Chemicalg--

Pure and low in IROH,
Chordg-=-=--

Generally from pot or from cold
glass, dlso, from poor mixing.

Mieeeaaeea
Use pure chemicals.
Wix Thomoughly.
Have no lumps.

Limgew - emeew-

Burned lime takes up water and
carbon d@oxide and deteriorates, Should
have two bens. Use all lime out of one
befor useing the other,

Do not crush too fine,about 4 to 1}
inches seems to give the best results.
Use same amount in different batches.
Calculations-=---

Glaeses to be used together should
have same coefficient of expansion.

Pink Glasges =—e==

_ Get darker when:stirred with a
wocden stick,
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Silica /2
Boric Acid/ Acids im-glass,
FPhosphates/

Soda/:. ./ alica/f
Potas / Alkalis~--R20, o
Lithia// i

Calcium Oxide [/ el
Magnesium 6xide/ - Ap. | . "
Lead Oxide / Bases--RO,
Zinc Oxide b &
Barium Oxide [/

Aluminges’ e
lron/ / Bases-~R203-

BReQw=- One molicule of soda.
ROeaw. % " * Lime.
6 Siog=-=3ix - " Silica.

12 % Na#o ,
13.% cAQ, For a bat ch

75 € S102,
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HIGH Exjﬁjgiﬁﬂéét ------- B -

Scda-Soluable, Siliea,
Potagh- Seoluahble, Borie acid,
Lead= I.ess " 3 Zine Oxide,
Lime - Least Soluable. Hagnesia,

Boro silicate glasses are least
soluable,

Nitre-- Helps melting, and oxidizes. .
Argenic -- ls a elarifier, and, part

remaing in the glass,
Antimony-- It plains.
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Decolourizer---
Manganeese -- Selénium,

U .- <L ... e B Bl ... | o
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1- Devitrification~

Stony metal. Not mixed well. Too low in
temperature of founding, or attack on
refractories. L

Atoms-Molacules~(Compoundss.
(One or more elements or atoms)

2~ Classes = Elements & Compounds.

Any one atom may combine with from

1l to 8 other atoms, mnot any more,

A hydrogen atom can combine with but
one atom., An oxygen atom may combine
with two hydrogen atoms,and & carbon
atom with four.

Combining power of an atom is

called VALENCY.

Hydrogen - mono-valent, oxygen -di-valent
and carbon is tetra-valent,.

Hydrogen molecule is - H-H or H,
Oxygen molecule also contains two atoms
of element-0~0 Or

Amolecule of water = QOne atom of
oxygen bound teo two atom ofhydrogen
equals-H-0-H or H, 0.

=0
Silicon dioxide or silica-Si orSio,
=0
1ron-(Fe)- 1t may be-divalent wnen
it forms ferrcus compounds and tri-valent
when it forms ferrie compounds.

The formula for ferrous oxide is
(Pe) and.of ferrous chloride Fe-Cl

Cl or FeCL
(Sence chlorine is mone-valent in this case

- Fe-0
Ferric oxide has the fornula -0 or
- Fe-0
Ffiﬂaand ferric Chloride Fe-=(CL
. =01 or FECL5
-CL

Manganese (Mn) has a much greater
varietion of valency..Devalent (MnO)
Tri-valent (Mn _0,) Tetra-valent (MnO )
Hexa-valent. (MnO,) and Hepta-valent{HnLDT]



FM REMEMBER THIS IN COMBINATICN GLASSES.
TMPORTAN THEFEAF

(1)Soda glasses are as a rule
harder than Fotash glasses containing
an equal volume of silica.

(Z)For pure soda lime glasses,
hardness increases with inerease of

lime and decrease of soda. .
(3)Boric oxide gives great hardnems

to glass,
?4]Lead glasses are increased in

hardness by addition of soda and of

lime, ]‘

A- Hssehtial glass forming substances
B= Fluxes,
C=.Oxidizing agents.
D= Fining agents.
E= Heducing agents.
F- Coloring agemts.
( Boric Acid-B,0, )
Takes place of silice in some glasses,
( Phosphoric acid & Arsenious acid) .

{Pﬁ'_,ﬂﬁ} fﬁs}ﬂ:ﬁ }
Bone Ash Arsenious
Calcium phosphate. oxide.

Opacifier. Clarifier.

Bases=- Alkalies.
The alkdalies empleyed in bottle,
window, plate and lime flint glasses
ie sodium, while in the case of lead
flint it is potasium.
Sodium glass melts more clear .m
quicker then Potash glass. :
(Sodium oxide, Na,0 )
Sadium carbonate is soda ash.
Sodium sulphate is sal% cake. Ll
Sodium chloride or sodium nitrate e
are used in small guantities but not to
produce alkaliea,
Cryolite ae & opacifier, contains
sodium as does borax.

—— -




Five,
(Potassium Oxide.K.0O )
Used in place of sodium in the manufacture
of lead flint glass. Greater brilliancy &
. smoothness th the glass then sodium.
FPotash melts slower then sodium glass.
Potash most expensive and is used.in more
expensive glassg, ===
Lithium oxide.)
Used for fine optical glasse, very rare.
( Lime)
Gives smoothness & brilliancy to glass,
also increases its power of resistance
te chemical agents,
Hard & brittle. Juat be annealed more
carefully. 12.83 % glaas becomnes toco hard
and brittle. When it gets above 13.2 %
it decreases in Lhese pJ.‘Dj_.EI'u'LEE.

Increase in lime increases the fusibility
of glass up to a certain point. Prevents
the formation of cords. It also increases
tendancy to devitrify.

Lime is introduced in glass as flourite-
& calecium floridezor bone ash which
consists of calcium phosphate, are used
to produce tramslucent opal, and cpague
white glasses.
(Mg0. Magnesia )
Only used in special glasses when the pro=
perties it confers are of special value.
(Barium oxide BaQ)
Barium glass has greater brilliancy then
lime glass,. Resembles a lead glass. In
hardness and coefficient of expansion it
is practically the same as ledd glass,
Barium glasses can be melted in open pots
or tanks,
Barium cannot be used in, lead glasses.
" - * polished like lead by
Hydrofluoric acid.
( Z2inc Oxide ZuQ)

Have high tenacity & compressive strength
resistant to chemical decomposition. High
fluidity & low coefficlent of expansion.
Devitrifies readily, large amounts of zinc
in glass remains in suspension or seperates

out on cooling, causing the glass to

become opaque. Added in the form of (over)



white oxide of zine.
( Lead Oxide PbO )
red lead.
Increases the specific gravity or densify
of . glasses and gives & high refractive:
index.,Are registant to chemieal action
and do not devitrify readily,
( Added to batch as &
( Minium or red lead.
Litharge Pb. C,
(Po0) 3T

{ Alumina AL, O, )
Hard Lo meli and hard to desolve
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Defeets: s Small vwhite spherical stones
with a "' tgil "' of STRIAC,

ldentification »
Examination under microscope
s8howed each stone to be sur-
rounded by & distinct ring of
glass differing in appearance
from the bulk o the glass.
This indicated silieca batch

stones,
Cause 2
The sand used contained large
grains.cConfirmed this by
aﬁxing a sample,
Remedy =

Increased temperature and time
of founding.

Prevention s
Used only screened sand, reject-
ing large grainse, and made more
careful batch mixing.

(2) fam)

Defecte +

Small white spherical stones eagh
: with a '" TAIL '' of STRIAC.
ldentification +

Examination under microscope

indicated gilieca batch stones,
Cause s

_ Since the sand in this melt had

been screened, the defect could
not be due to unmelted graina of
sand. Sieved other materials.
To provide ealcium oxide in the
glass ground chalk had been used,
Found this contained small flinty
particles slightly larger than
pin head size,
Hemedy &
Increased temperature and time of
founding, Only partially successful
laddled most of metal,
Prevention s

Used grounf lime in batech instead

of ground chalk, s
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Defecta-=

= Three=-

Small white irregularly shapod
stones varying in size.

Identification: =

Causer=

Remedy:=-

-4—
Defect:-

Unlikely to be batch stones as
materials were all sieved,
microscope examination showed
stones to be full of a network
of needle like crystals.These
were probably sellimanite or
mullite and indicated

POT STOHNES)

Holing of pdt.

Lowered temperature of meliing
Added an increased proportion

of cullet to later fillings in
prder to lesson corrosion.
Trouble gradually became worse
and therefore new pot had to beét.
set,

= Four=-

Sudden appeazance of white

lumps near surface of metal.

The glass could be gathered zu
quite free from stones but upon
blowing, ,white lumps and streals
developed in the bottles, gasticd

icularly in the neck.

Identification;-

Cauger=-

Bemedy: -

Probably a seperation of silicu.
( Devitrification) Analysed the
glass and found it to contain
76 % of siliea,6.5 % calcium
oxide, 16 % sodium oxide.

The sildca contents of the glass
was in eXcess.

Ladled top.portion of melt and
added a batch containing a
higher proportion of lime and
less silica( see below)

i R



#4 contimued-

Prevention:-

Altered batch, using one higher in

lime, lower in silica and containirg

a little felspar. The batch analysed

72 % silica, 11 % calecium oxide, 15%
. alkaline oxides, 2 % alumina. At Lhe

same time reduced the proportion of @

cullet at each filling on of a mixing

Defects in glass.
oy
@.J.FPeddle
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