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Soda ash ixproves the quality of both the brick aad the
hollow tile

Experience at this plant has emphasized an even more
interesting point, nanely, the property of soda ash of de-
Pressing the maturing temperatare in fiing.  The material
used bhas an exuremely narvow f£ring range; about six
courses of brick in the bottém of every kiln were formerly
s0 light colored and soft as to be practically unsalable
With soda ash, two different perceatages of treatment are
used; the heavier treatment is tsed on the required pro-
portion of the production to set six courses in cach kiln, and
certain tonnels in the drier are reserved for these brick.
These brick are also identified by a scraich mark on the
back. Instead of the capacity of each kiln being cut ap-
proximately 4300 brick, the kilns now tumn out their full

. chpwty of quy fired brick;" the brick from the lower

courses are as dark and hard as those from the higher
cousses. The shrintage furthemmore, is as uniform as
the color. The probable uscfulness of such a procedure in
other plaats, in regard to production as well as cost and
quality, is interesting,

Another :.pplmuo‘n of this s:.:ne proctdm suggests
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itscdf for plants where slight oc no actual Josses ocvur
through underfired brick ia the lower portions of the kilns
If the maturing temperature of ware in selected portioz=s of
the kiln may be reduced by stmilar diferential soda &s=h
treatment, over-all firing time may be reduced. Less heat
and conscquently less time will be required to mature the
lower courses of brick which carry the heavier soda asi:
treatment.  Time saved at the last end of 2 firing leads tn
wosth-while fuel saving, aud any saving of firing time i~
automatically an increase in fiding capacity,

1., . Conclusion

*The forcgoing-eiamples are typical results obtained Ly
the use of soda ash in the Barker-Truog process and repre-
seat a wide vardation of faw materials and plaat proce-
dure as .well as of geographical location. De"\‘elbp:ne:::
along the lines discussed was pever of greater importanse
than at the present time when high-quality productics a;
minimum cost is urgently needed.

Satvay Proczss Coxrany
Syracusy, Nzxw Yorx

FIBERGLAS SOME PROPERTIES AND NEW APPL!CAT!ONS"
By F. V. Tootsy . . L
ApsTRACT ’

Fiberglas is produced in two basic forms, namely, &s a wool &nd as a textile. There

are three varisties of wool: (1) thermal-insulation wool, the starting point for a farge
gumber of jnsulation products; (2) bonded mat wool, used in the form of a retainer

mat in electric storage batteries; and (3) zir-filter wool, used in the deaning acd condi-
tioning of air, Textile fibers are of two types, continuous aud stzple. These two types
represent starting poiuts in the construction of numerous yarns, tapes, and fabrics used

{or electrial insulation and chemiczl filtration purposes. Other applications range -

from use 2s wicking for oil lamps and stoves to use as 2 pipe lagging material. The
versatility and utility of Fibergias are a consequence of the chemical und physical proper-
ties of the original hasic fbers and the kigh adaptability of the fibers for predetermined
ordexly organized arrangement. Fiberglas can be used profitably wherever (1) elecs
tricity is generated, transmitted, or used, (2) air is cleaned or conditioned, (3) heat is
conserved, controlied, or excluded, and (4) fabrics are needed to withstand beat, rot,
dampness, decay, or chemical attack. New and future applications of Fiberglas incdude
its use or development as (1) a wicking in combination with poat moss to feed
solutions, through controlled capillarity, to the roots of growing plaats; (2) a
combination insulant and surface finish in the form of 2 new strong, rigid, lightweight
board; (3) 2 mew low-temperature insulating medium in the form of an asphalt-ens
closed nigid bat; {4) 2 surgical suture aad tracer yam in surgical sponges; and (5) a dec-
orative fabric. Used as an effcctive replacement material for cork, nonferrous asbestos,
aluminum, and micz, Fiberglas is becoming increasingly immportant as a strategic mate.

rial,

L fatroduction

Knowledge of new matenials, of the jobs they will do,
and how they will do them is an all-important factor in
making the most eTective use of research, engincering,

- and dcesigning time. There are many materials for which
such information could proitably be summarized at the
- present time.  This is panicularly desirable in the case of

* Presented at the Forty-Fourth Annual Meeting, Thc
Amenua Ceramic Socicty, Inc., Cincinnati, Ok 10 %pnl 22,
12 {Glass Division). Reccived NMay 12, 1942

Fiberglas because of tbe rapidly expanding scope of i~ &

application and the sttendant difSculty of keeping t'
technica! man informed as to what this unique material ¢a2
do or is doing technolugicaily.  In 1931, there was but on¢
Fiberglas product; today, 380 scpurate Fiberglas produci
are manufactured, and large quantities of basic fbers a7
vamms are contributing 10 the value of 2 wide variziy ®
indcpendently manufactured articles.

tass is an old and faithful senvant of mankind, azd
this fibrous form, relatively new an the industrial scene. ¢
continues to fulfill its traditionat rale,
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{I. Basic Fibers and Yarns ead Their Production

There are two basic forms of Fiberglas, viz., a wool form
«0d & textile fiber form.  The wool form may be further
subdivided into three elemesul fibers: (1) 2 fine fonm
gred most gencrally for thermal insulation, (2) a slighdy
comsscr form wsed as a retainer mat in electrical storage
tatterics, and (3) a much coarser form used for air Sltrz-
toa in air-conditioning systems. The first of these is the
starting point for a large variety of insulation products.
Tatike fibers likewise exist in two elemental forms, viz,
the coatinuous fiber and the staple fiber, which are tsed in
teiding up s large number and variety of yarms aad
threads that are subsequently woven into fabrics of wide
wtiity, Both fibers are much finer than the thermal woal

fbers,

All of the basic fibers are produced by the attenuation
of moltea glass as it issues from small orifices at the bottom
of glassmelting tanks or furnaces. In all varieties of wool
asd staple textile fibers, the attenuation is produced by
Rgh-pressuse jets of steam or air; the attenuation of con-

“tinnous Ebers is produced by mechanical drawing.at high
—— - . . ..) ™
= -
) Wool Fiben :
Z Wool Sbers are collected on a traveling conveyer which
axzrics the pack through a series of automatic operations,
2S¢ vature and number of which depend on the particular
type of product to be made. These processes include
Jbrication, the spplication of 2 binding agent, compres-
%08 16 desired density, the curing of the binding agent,
4% application of special adhesives and coverings to
faciitate handling, and cutting to desired size. Some of
¢ products are complete for use as they are taken from
¢ couveyer. The material often is but semiprocessed,
weves, and it serves as a raw material in the building of
ot products (see Sections 11T and IV). :

The woal process consists of 2 standard glass-tank opera-
fhom iz which the batch is charged in a conventional way
® one end of the tank and glass wool fibers are produced
® the uther. Both the staple and continuous processes
&fer from the wool process in that each involves the use
o Sam cullet ia the form of marbles. The glass marbles
=2 Emoectcd carefully belore they are remelted in spedial

Uie furnaces. -

S
s
M Suple Fiben
’ Bbers are collected in the form of a web of inter-
Rerd bess, on 2 traveling beit from which they are sub-
wy gathered without twist, as a sliver (pronounced
:f_"_"') Staple fibers average 8 to 15 in. in length;
*. BN common variety averages about 0.00027 in. in
TEelir. More reeently, both larger and smaller fibers
Yew been nerded, and they have been produced for special
3:"?’- . A slight draft is given to the sliver in the gathber-
X Speration 1o orient the majority of Gbers in parzliel
Al staple fiber rovings and yarns are in turn
from this original staple sliver.

o Comtinvoys Fiber

c -
m““’% 6bers are made by a diffcrent process. The
N :;“‘ 8laments, 102 or more, are continuous in length,

¥Y are gatkered into 2 strand, they are drawn me-

'5(2')

¢zanically on a spindle which travels at a2 speed of 2 mile a
minute of even higher. Leagths of the filamenis are
fimited only by packaging requirements. The individual

-+ fiaments in the most commonly made continuous strand

272 0.00022 in. in diameter, although here again this diame-

_ter c2o be varied considerably on cither side according to

the characteristics desired in the final product.

Small amounts of jubricants and coatings arc used on
bozh the staple fbes and continuous filament strands.
These materials, usually starch or vegetable and mineral
oils, facilitate the forming operations and keep the indi-
widual glass filaments from rubbiag togetber, This ap-
plication is important, for the sue’nqh of glass fibers is re-
duced i the surfaces of the fibers becomi€ scratched.

(4) Yos; _

The yarns that go into the manufacture of fabries are
built up from the original staple slivers and continuous
filament straads oa standard textile machinery, the latter
requiring but slight modification. Original cuntinuous
strands are twisted and plied together to give any desired
yasrm coastruction, the latter depending on the service func.
tioa to be fulfilled. Ordinarily, yarns will consist of from

two to twenty original strands, and the heavier comstrue- -

tioas commonly iavolve as many as ten separate twisting
ard plying operations. : _

The original staple sliver is cunverted ioto yarn by a
drafting and twisting process patterned after worsted
yarn methods, Yarns of various degrees of finenéss are
produced; the degree of. drafting is governed by the de-
sired fineness.  The coarsest staple yarns are made without
drafting.

HIl.  Properties, Products, and Applia!lo;\s
(1) Properties :

The great utility and versatility of Fiberglas arise frem
tw=o fundamental sources, viz., (1) the physical and chemi-
cal properties of the glass from which the basic fibers are
made sad (2) the adaptability of the fibers 10 organized
forraation and arrangement which makes possible the
building up of derivative products of prescribed and exact-
ing specifications. . - .

Reduced to fibers, the propertics that characterize glass
in general are retained, although some properties are
modified considerably. Brittleness disappears as a prac-

tical comsideration and is replaced by fexibility and re-

silicncy. The tensile strength of glass increases cxtra.
ordizarily as the 'size of the unit or, in this case, fiber is
decreased.  Fibers with calculated tensile strengths as high
as 2,000,000 1b./sq. in. have been produced in the labora-
tory. Fibers of 2 size used in regular continuous-filament
production show tensile strengths of around 300,000 to
500,000 1b./sq. in., a value considerably more than the
texsile strength of hard-drawn steel piano wire, - .

Glass Sbers zre jncombustible, a2 propesty which is of
extreme importance in practically all applications from the
safety stardpoint. High-heat and electrical resistance
are respoasible for the wide applicability of Fiberglas in the
elecirical field, Tapes, yarns, and fabrics used in tbe
elecirical industry can safcly withstand temperatures up to
1005 °F, ’
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The elecinical propertics of glass are retuined in fiber
form and are augmented by the use of glasses substantially
free of Group 1 alkalis. Fiberglas electrical tapes combine
high dicleciric strength and clectrical inxulation rexist-
“ance with estremely low moistuge absorption.

Fic. 1.-—Basic fibers used in the production of Fiberglas
pmducts. Top row (left (¢ right): continuous filament
strand and staple sliver; bottom row eft Lo right): insu-
lation wool, bonded mat fiber, and air filter wool.

Fi6. 2.—Carcfully inspected marbles used in the manu.
facture of textile fibers

Chernival durability becomes of increasing importance
when the glass surface is incrcased by fiberizing. A de-
gree of attack which would be neglizible in a large article is
a serious matter with 2 small fiber, so special glasses must
be employed according 1o the service condition. to b ¢n-
cougtared. .

The thermal and air-filtering properties of Fiberglas
result {ro:n its general fiber form and adaptabitity t¢ form-
ability and organized arrangement,
mal-insulation waol, this adapiability makes pissible the
formation of & fiber mass with a matnum of dead air
spaces. In the case of air filter wool, a structure with
adequate sirengih naving an extended surface for the

. application of the dust-catching adhesive, low resistance
ta the passage of air, and high-heat resistance is miade

~ possible.  The properties of incombastibility and dura-
bility are here again of great advumage. '

{2) Produzts and Applicetions
As 2 geueral statement concerning the applicability of
Fiberglas, it may bc said that this versatile material can be
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profitably used wherever (13 clectricity is generated, truns.
mitted, or uzed, (2} air is cleaned or cozditioned, (3 beat jo
conserved, cuntrolled, or cxcluded, or (4% fabrics ;.
needed to withstand heat, rot,
chemical attack,

mpness, decay, o

Fic. 3.—Continuous filament yvams on various types o
packages M

Fie. 4.—Left): plain staple fiber 2s gathered on ke
forming tube; (rigzn: low-twist staple yam reinforad
with continuous flament yam.

The electrical industry is the chicf user of Fiberglas i |
its testile form. Tt is used widely as tapes, cloths, braids’
sleevings, and tying cords for the insulation of clecti:
motors, gencrators, trunsfurmers, and other types o
opcrating and distributing cquipment.  Because relativels

thin Lavers of glass tape will insulate well and berau < 0 §

remarkable resictance 1o heat will allow otors L0 opnia’
at much higher temperatures than when alternate insuie
tion materials are used, Fiberglas offers the advantuae
weight and space savings, higher operating efiicicis
and lower cquipment muintenance costs when used w&
suitable varnishes and impregnants and in accordance wi'
sound engincering teshniques,

Ia the chemical ficid, gla= fabrics are ing used a<
chemical filtration cloths. especialty under conditions
volving corrosive liguids or gases at high temperatune
and (2} anode bag: for clectroplating processes, i
luncous indusirial tses of Fiberglas falric range fram 07
lagiing and facing: for inruiation Liock to wieks far Reti .
scne or oil lamp: and stoves. '

Fiberglas thermal-insulation wool i3
muany forms to make it more aduptable for particular v=" '

provesicd
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Density, desree of Sexibility or rigidity, esterzal form. and
\=rface condition can all be varied 0 suit ke zpplication,
7tus the material is prepared for home zad industrial
pumoscs not only in the form of a firecy white wool of
1t 5 Ib. per cu. ft. deasity, but alco in £axible-to-rigid
Jheets. metal-mesh and sewn blackets, blocks, and boards
of predetgrmined specifications, which are nsed for io-
wlating all types of industrial equipment ia all tempena-
ure ranges frem subzero to 1200°F, according to the
product. Standard sizes and thicksesses of sectional pipe
tnsulation are alo fabricated {rom the original basic ther-
cal-insulating wool fiber.

- ~
Fic. 5.~Fiberglas sleevings,

b tying cords, electrical

tosuleting tapes and cloths, and chemical filtration doths.
%, These illustrate oaly a few of the end products built
* fron the original textile Sbers by a succession of twisting,
H plying, weaving, and braiding processes.

P
A

g these different products, Fiberglas thermal-ipsulaticg
wool fulfills the necessary requirements for a good indus-
trial issulatios, namely, low thermal cozductivity, fire
sfety, enduring resistance to vibratioas and setiling,
Lightoess in weight, cleantiness, and durability.

Boaded mat fiter finds its greatest use as retainer mats
fn storage batteries. Thoese mats greatly extend battery
e by keeping active material in place on the battery
siates.  They cas serve this purpose bemuee the glass
ezployed in them is resistant to attack by the battery add
and kas good clectrical insulation characteristics. Bonded
2! products have been used less extensively as a light-

* difusing medium, as an inorganic facing material, and asa
eating for underground pipes to combat electrolytic cor-
rosinn.

77 1atbe fidld of air conditioning, the adapabitity of Fiber-

_. .. % 16 organized arrangement is again recogmized.  Tte

"-_lttfr uaits for removiag dirt, Ent, soot, plast pollens, and

umidar puisance dusts from the air are built up of a series

o fltar mats which differ in the sizes of fibers used in their

otruction, The individual fibers are coated with a dust-

Qiking adhesive. This ordesly arrarcgement allows a

“Te sucface coatact in 2 limited space znd offers rela-

""’d)' low resistance to the passage of air. These com-

' Propertics mean, on integration. 2 bigh cpacity for
bexzing i - :

IV, New and Future Applications

New uffective Fiberglas products and applications are
1143y

gradually finding their way into industry and others will
soon appear.,

Some of the new developments are improvemests on
old products, and in general these depend oa the impor-
want Fiberglas property of adaptahility to orderly, predsater-
mined arrangement. Such a devclopmient is tke rein-
forced staple sliver. The incorporation of a cnptinuous
strand in the staple sliver during forming or twisting pre-
vents further drafting and yiclds a2 product which is an
effective filler for electricdl] ecables.

Other new devclopments have grown out of newer
methods of processing and application which take fuller
advaniage of c¢ertain dusirable properties.

N

Ftc. 6.—Some products derived from iasulation wool
and a roll of bonded mat fiber frequently used as a facing
material.

An interesting new application of Fiberglas is in the field
of bydroponics, where effective use is made of its hereto-
fore relatively obscure property of controlied capillarity.
Glass-tape wvicking in combination with peat moss feeds
chemical solutions to the plant roots at a fixed rate

Fiberglas thenmal-insulation wool is the raw _ma‘.dial
used in the production of a2 new strong, rigid lightweight
insulation board Ly a newly developed process that com-
bires pressure and a carcfully controlled heating cycle to
increase the density of the material without loss of resili-
ency. This board, .used largely as a3 combinatioa insulz-
tion and surface finish, releases for other purposcs Jarge
quantities of aluminum formerly used as a faciag mate-
rial over Fiberglas insulztion wool. :

Devcloped to replace cork for low-1emperature insula-
tion, Fiberglas AE board, a rigid bat of insulation wool
ecnclosed in asphalt, is being widely used in domestic
food-storage lockers and in other large-scale refrigeration
units. . .

In the ficld of miedicine, Fiberglas is undergoing thor-
ough investigation as a surgical suturet and 35 2 tracer
y=mn in surgical spouges.?  In additon, Fiberglas tape is
being used te Hlter blood plasma in army feld Lits.?

Both bonded mat of the type used im batieries and
chemical filter cloth have been used quite suceess{ully in

t Roy P. Scholz and Philip S. Mountjoy, “Fiberglas
Suiure Naterial,” Amer. Sour. Surgery, 56 (3] 619-21
(1942). _

* Edward F. Lewivon, "Rayahle Gauze as a Factor of
Safery in Surgical Operations.” Bull. Amer. Coll. Surgeons,
27 1) 3820 (1442).

3 Xew-Type Plasma Filter Will Aid in Prevention of
Fatal Wound Shock,” Surgical Business, June, 1942,
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laboratorics as fillering pads in Biichner funnels when the
sclutions being filtered were destructive to ordinary papess.

Maagy decorative applications of Fiberglas have beez
developed in the past, and this development undoubtedy
will proceed at some more appropriate future time. Vari-
ous colored damasks, brocades, satins, tafietas, and pets
have been welf establistied, and praducts made from thete
include overdrapes, glass . curtains, shower coctains,
bedspreads, tablecloths, and lamp shades. -

V. Role of Fiberglas in the Wac Emergency
Used as an effcctive replacement material for cork,

noaferrous asbestos, aluminum, and mica, Fiberglas is
becoming important as a strategic material in the war
program. Electrical manufacturers and design eogineer:
bave achieved savings in Loth space and weight in new
clectrical equipment through the use of Fiberglas electrica!
tapes and cloths. Fiberglas is taking the place of cork in
certain types of low-temperature iosulation. It is also
combined with mica in the manufacture of ground insula.
tion for electrical eqmpment thereby reducing cons:dcr-
ably the quantity of mu: required.

Resgaxcu Lasonaro
Owexy-Conxr

<G Funcus Corroramion
Newaxx, Ox0

MODELING SHEET GLASS IN A Pousa\? KILN*

By Dorxy, ML Esvst

Azstaacr

A method is descnbcd for obtaining rezief pattern in sheet glzss while bending it'into

decorative and u<abdle forms.

The fact that sheets of glass may be bent in a2 ceramic
mold in a pottery kiln bas been discovered in the Ceranne
Laboratory of the University of Cincinoati, When the
glass is cooled, it has an appearance quite different from
the crisp perfection of glass bent iv the smooth metal
molds used commexcially. It is more like old hand-toned
glass,

The tendency of the heated xhs. asit bends to the shape
of the mold, to pick up xmpresswns of each minute raised
particle may be developed mto impressions of definite,
calculated relicf patterns.

The process is simple. Molds are made of clay, the
design is modeled thereon, and they are biscuited, A
wash of clay and flint (25 and 75%, respectively), plus 8
little gum tragacanth, is applied to the mold to prevent
the glass from adhering to it. A cleai sheet of glass cat to

fit the outer contour of the mold is placed on it, and it &,

ready to be put into the Liln.  The temperature is brought
up slowly to 2 point just sufficient to cuuse the heated glass
to move down, It sinks as a heavy filin, finding the vari-
ous levels of the modcled surface.

The temperature required varies with different glass
compositions. Experimentation is necessary to find the
temperature best suited to the type of glass being used. It
will probably be around conc 012, or 1544°F. Proper
regulation of temperature is required because heat that is
too high or that is maintained too long will cause the sur-
face Lo slip or to devitrify.

The Liln must be cooled slowly to azneal the glass, as
rapid cooling to rigidity will create straia.

The upper surface of the molded glass will be 'mooxh
‘and will aced no further attention. The under surface,
bowever, will require cleaning inasmuch as some of the kiln
wash may be picked up. A mild abrasive and 2 wet brush
may be used, but ncither should Le hard ¢nough to scratch.
A silicon carbide stick may be needed to smooth the edge if
the firing has been too drastic.

To fnd the full extent of the ups and downs that the glass
will take, a coarse clay bas been used for the forms, because
the ¢hance of cracking or breaking is lessened U designs

* Presented at the Forty-Fourth Annual Mecting, The
Anicrican Ceramic Society, Cincinnati, Ohio, Aprd 21,
1842 (Art Division). Received September 15, 1842,

are worked out in high rclief. This explains the pebbled

texture of some of the pieces. The porosity of the piscuit

causes the kiln wash to dry with a pebbled surface.

The type of modeling also aficcts the success of the im.
pression. The beavy creeping mass of heated glass has a
tendency to slide over the crevices. Definition is given

by 2 calculated change in form that checks this viscous

ﬁoru iostant, giving an accent where it is needed; other-

"Be. the patiers may show as & lot of meaningless bumps

in the glass. The exact repraduction of designs pressed

into & mold in the traditional manner should not be ex-
- pected or attempted.

The outer contour should be controlled by designing the

mold so that 2 sapport for the edges of the sheet of glass

is provided or warpage may occur if the heat of the kiln is

unevez. Small holes may be drilled in the deep erevices

if the modeling is ir: Quite bigh relief to expel any trapped

2ir that may cause 2 bubble in a reverse direction.

A surprising amoumt of modeling is possivle. A vadety

of different impressions may be made from the same mold
by using difflerent forcign and domestic glass compositions.
Single- and double-strength window glass is used for small
moulds; crystal and plate glass are used for large molds.
All types of glass bend thsfactonly. the temperature re-
quired, of course, varies.

Ozher experiments have cousisted of stacking layers of

giass together. Glass, cut in triangles, squares, etc., and
placed in pattern oo fiat sheet glass 1aid on a mold fuse to-
gether as the glass bends to the mold.
‘colored glasses are combined, chipping and crazing occur if

When various-

Design possibilities
. Overglaze

the formulas are nat “sywmpatbetic.”
are limited, owing to glass-cutting difficulties.

ceramic colors applicd on a flat sheet in the same manner
as glass enanels also bend with the glass.

Ceramic molds arc durable in a cuminercial. snoving,

circular kils. Glass bends satisfactorily in an undccorated

mold, but fcw perfect impressions are obtained from the
decorated molds. A pottery kiln gives 2 better texture to

the glags, .

The matcerials needed for the modeled bent glass are in-
expensive, and, 2side from a potiery kiln, little equipment
is required, . -

Ruxac Rocrs 3
Loverano, Ou:o
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