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Glass **Goes to Town’?

By ]. K.

Wil Hlustrations by

UL can live in n glass house now, and
FY still throw stones.

In Toledo I saw o machine plopping
volleys of 2d-cunce steel lalls on glass for
store doors—{rom 18 inches, from 22 inches,
from 24 inches, amd higher—with mever a
fracture of the silken surface,

(it ot the zoo they conxed an elephant up
on' a piece of plate glass supporied by blocks
under its four corners to have his picture
tiken: Pachvderm and plate plass come
through intact,

Not only impact, but heat and cold {rac-
ture ordinary gluss. Now they make phiss
which they lay on & piece of we and pour
molten lexd on its top side without cracking i,

Formerly evervhody saw “through a glass,
darkly,” as the Bible puts it, because the best
of glass was only approximutely transparent.

CUme New York department store put up
“invisible glass™ to guaed ite better costume
jewelry. So many shoppers reached out 1o
examing the pieces and bruised their knuckies
that the store had to hang a sign, “This iy
g lwes,™

S Ways to Make Gluss

“Whiat 1= glngs?" 1 kejt vin ssking,
“A misnomer,” said one famerd
“Fou wouldn't order & ton of me Thon't
speak of ‘glass, but of ‘glagees’ There wre
mure kinds of glasses than there are of all

the metals and allovs combined,’”

Ung ghiss is lighter than aluminum? another
i heavier than iron,

At the Coming Glass Works they regularly
mell some 300 different plass compositions.
Research men there are studying about 30,000

thivsicist.

HitpErgaAnD
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plass prescriptions.  Tn huge stock piles are
L10 ingredients to mix with sand in quantities
riatiging from tons o grims.

A new plass which transmits ultraviolet
ravs must b o nearly pure thiad one wrong
grain of sand in g ton might make the product
delective,

Such glass transmits two tvpes of rays: one
penerates ozong from the air, the other kills
germs.  Hospitals wse it to “hlanket” con-
tagious wards; packing plants boy it o
tenderize ments.

With it banks and art galleries can detect
fraudulent checks and old masters because
ulteaviolet rays show up different inks oand
paints.

Another glass whith .'ﬂ.rﬂlrt.ll infrared ravs,
and therefore sereens heat, is useful in operat-
ing rooms, for demtists’ mt-trumeuu-r andd  in
windows of traing that mun through hiot couns
Iries,

To contral just one quality, color, the
Blenkn Gloss Company in West Virginia has
formulas for more than 300 different shades
of =tnined glass for church windows,  The
mixers compound new hues as artists order
them  (Colar Plates IV and V),

“What is gliss?™ 1 askedd aq.';dm

“Truth is,” replied a chemist, “the canstit-
tion of gli=s s abowt as much of a myslery as
the make-up of electricity, We know whit we
can do with both of them, which is p!n:nw_
When we find out what gliss really iz we
ahoutld o to town!""

Cilass is“going to town” right now, as never
Befire, to meet demands for replacement of
metals thil have gone to war,

From glass now are made centrifugal pumps,
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Coal-hlack “Honeveomb Glass™

Flonts Like

Cork and Ts Shaped with Carpenters’ Toaols

Fiete i workman =iws: a thick "board” of the new Foampglns mto specaiied’ stdes Tor bioddivyg siddiation
Meaely iz wasil I e rieerstio ={is. H Lelts, nndd on ships carrying i f0 our Allles.  Such rlass, ¢om
posedd of morused DEny okl e mreproal, Whalerprood, amid Yermiagaael (sS85 |

sh-net floats, sole plates lor eléctoe imns,
costume jewelry, furniture, thimbles, tloits {or
todlet Aush tanks | euldes for rollers in

textile mills, spiral springs, phonogroph el
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for percolators went mto produciion.

Enter the (flass Plumber

Gluss plumbing has just been Dorp.  Soom
gloss plumbers will be listed in the cliissilied
et tinn of VORI I|'||jl]llllll'

Twao problems were fnvolved which  took

Feeirch and countless dollars to

ML,
VEATS 1
v
(e was making a plnss-in resist brenkage
and temperatiune changes.  That developaent
hepran with stormpeool radlway signal lanterns
When brakemen took ced lanterns from heated

vare ol into the vold of winter nirhts, the
chimnevs would crdck and rear-end cullisinns
restited

Fourher elass next was used for batten

The wife ol a laboratory worker tried
il P it 1t

firs

thi en i such n jar for conlsing.

nint scientists |i|_'.|_'||-;_l|_'|: a glass 1o withatand
the heat of coolkine—stovewdre throueh which
sev the fame benesth a frving cgg.

Now they turn oul glhss foush enough o
withstamnd the Auicls
that fow through the trinsparent pipes, and
defv the bumps and bungs nevitabde o fac

torles (Flate V1 and page 3).

'.'.-I":n.i'nlL! ||'I!'||l-'! LILUFes 1)

sturdy plass was onlyv part ol
Heretofore, gloss could not be
metils ¢an

Developing
the probilem,
welded 42 Jodnith® Twe pleces o
eluss requirad a cumbersome Turnace 1o hent
them and a long lehr to annenl, or slow-conl
L

|

A pasteurizing plant or i tomaio-juice CAnnery
could not be put together by the glassmakes
md then moved into a food factory and firted
into the machibery,

B o |-'.1I|_-.' i r.!"..ll.,ll_EllliJ_l'_'u' wav hus  Lieen
fond 1o weld and anneal standard lengths o
gliss piping on Jocation,

AMreaddy in daboes. 100 food] faciories, wal o
heverage plunis visitors see nulk, ginger ik
el frait juices pumped through pipes of glass
1t

Culmatiation of thermal shockprool glass s

a quatrtelike kind thal {he making

(s product (poge 12),

e skeleton of ail the piping reqoored in

|J.|_| --'Il _-E.li1'|'|'-'~ SEU

shrinks 1
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Copper Wheel Endraving Reguires a Skilled Artist and Crvstal, Colorless Glass

A Steaben craftxman works with o smasll lsthe, into which he fits is peeded one ol th pies of copipe
L& the ok 1o BdE Wi LMLk lihe a0 oenmiiat i et wheel 13 Ted vt an- abrasi i hrns
1 iI .I-'! (S k] :"'-.-' i'- I! L I -I' i.:. ._ III': I JI'..'-.E = EINELsT i 14 :..-i' 5 i ::--"
afiel swaneld oy et neacly pore salwes. 10 voy Uiie use ol the new man-made silica glass
wizh n mineainch length of luldng vou start | 10 withstand the violent Eemperature

with a prece ten and a ball mches long changes and chemical nssanlts of laboarators
It took six Ve G WAL Invantol i I'.'.||I.' CXDCTIENLE

I, hxl--lu._ alls the “shirt-losing sthoe’" to Another new elhiss makes jewels, or ben

periect that kind of slass ngs, for electrical indicatine instruments th

tormerly feguired potished sapphire
Fhe wiipht of such o vital, pinpoint veco

e lavman with even: oo smalterine of | wlass o three ten-thousandths of an oy

Stone Age Men Fashooned “MNuatural Glass™

gealogy bere will mouire win', ol pure quarts 2 chameter 1= only seven hundredihs o
TRl -Er-:_|| dio thie mikers pot use nnacdolterated T i._
sand, which 15 quartz, mstead of ouxing o Loomipare thad with the Mount Phalomar tel

other ingredents and then shrinkmg them ol seopnt chide which weighe 20 tons, 15 almist
MNalure makes glnss that way. A familial 17 feel i diameter; took mearlv a vear o
nitural glass s obsidian, which ongieated 0 anneal, and will require yvenrs more to polisl
HHIED 'O miisses fossed oul of 2 seething to an accuriey of o millionth of an inch—an
volcano and cooled too swiftly o be trans-  you sensé the versatility of glass producis
formed into other minerals rogineers compute thelr glass needs hy
Stone Age men wsed obsidian {or thelr  vards amd ons.  Laboratory worker vl
enriiest weapons, spearieads and arrow Dps,  pleces o a4 tolerance ol thousandths of a
aml | n it Amencan Indians fashioned such Imch
Lonls ne knife Dlades with ratorlike edees, For some 4,000 vears plossmakers have
FHowever, pure silicn sam] has o omeltiog striven (o get the bubbles out of glass. (e
||||!:|- "IIE'!-I I 1!".'|' 111% |-:r-|'r I'll'l. TSI e TTHEE- ||!|' LLOTY s W 'T.‘-I"I L TeCOHL Y ears 1o :|l|I
terial—i would have to be melted in avacoum  the bubbles mm—a b |.-'--r||- of minute cells

up 1035007 Fiabhrenheit. This fact und other  formed by oring ordimary glass with carbon.

technical problems. restrict its. commerdial L e carian acts as yeast does in baking hred

|:|.. 111 |' LMt CoOme _;I _:,'_Ji_l_'l_".'. r_-i!_|i|_| |I|||| !._ + il =il
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These Lnrls Demonstrate that (slass s the *Perfect Flastic”

i B M .
[ the lovman cubler §3 elastle Becobise vot can pull snd sgueese it Bot rublber will lose ft= shape and
CEIV {yla=s pever oloes, 1 ple of bhoealang 2lrelch o pHor ol Eh or compress 8 lor a thog=aml  sonn
1 R ey " ) - v ¥ o o =] 1 5 "
vl b willl boond bhck to iz oriringl shape. Thut B what the phveicest meatl by “elastici if ghis—mni o
pof delormation, The wirl ab lelt o pulling lempeted fplite plass gl pHume sy regestered By Lhe ril Siach elass

1 [
lnces humpe and weathering o doars, portholes, and searchiighis,  Falbey-Ohwens-Fopd Gloss Co,, Toledo, Ohio



“New Eleetrie Welding Makes Glass Piping Practical

“The roomt of a thomsaned curves,” they call

throstieh trunsparent “victory plass™ wihch repilnc

it N P jodnds Ly loreches Ol o fla

olazs™ that foat like cock, amd can be sawei,
cut, or drilled with carpenters tools [page <

A piece the size of g pound of ordinary glass
weighs little more than an ounce. 1t s water
Prroe, r".r|-Et.-.'.|||, veErmEnnroot Abiogiril ships,
ot trains. for houses, and in refrigeritors it 1S
usedd for imsulntion,

Making Thread from Sand

Vost uncanny of all glass operations is mak.
ing thread or wool from fand, The produc
defigd all the Jayman’s preconceptions of the
way glass should behuave. 1t can be hent like
rubiber, twisted like string, woven ke cotton,
and when a wad of it ix pressed, the mass
hounds back into shape like a-sponge ( Plites
IX and XII and page 39),

Into [actories toll trainloads of sand and
lesser quantities of other ingredients, There-
[rom pour glass wool and glass yvarn for scores
of products.

A strand of glass fiber may be 15 times finer
than human hair, and have o tensile strength
rreater than steel, To form such strands the
manufacturers first mike marbles by the ton.
Continpous filaments are drawn out foaster
than o mile 2 minute. A Z‘-'El":-IIl:' mmarhile ;'-'E{‘:'ii:-
a spiderwel filament that would reach from

sininliss steel (Plute V1)
ansd figh frequendcy

where fruit ansd vesetable Juloes Tow

Here Comming ginzs plumbers
Lpnge )

milabfiation

Washineton, 1. C. to Wilmington, Delaware,
A pound of fiber would go around the world.

Crwvershadowing all the himdreds of uses of
elnss Abwers is that of halting beat, cold, and
electricity; recdsting water and acds; and
deadenineg saund and vibreation. In modern
indusiry glass is the great msulator,

Two tvpes of glass fiber have been devel-
oped.  The woolly kind is used chiefly jor
thermal insulation in the form of batting,
blankets, and boards, The textile type mitkes
threads and varns which are woven into elec-
trical insulation materials, and into a variety
of versatile fabrics that delv stains of most
everything, from fried eggs to mitric acid,

Wiirtime services of such plass range from
nrotecting {uel anid ofl from subzers cold in
hirgh-flving airplanes, to sheltering batteries
in submarines, shockprodfing radio and centrol
panielz on battleships from Lhe air COHMPression
that follows the firing of a heavy broadside,
and cushioning batteries from the terrifi
jouncing of armored cars and tanks.

Wlk of the wool nlters nir and insulates
hotses, ranzes, relriseralors, and water heat
ers. Railroads use it; 20 do buses, trucks
nlanes, and ships. Much of it goes to sounil-
E:‘]'l'l'[ Ll LTy wills,
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Muking Glass Beging with “Mining" Sandstone in an Open-lace Quarry
A vast samdsone ledee nenr Berkeler Spromgs, West Vieeinin, hos 998 swercent pure sides, gnd 3o 8 low

cimtenl ol fron, enemy ol trunspusency in glass miking.

Stone b reduded o original guprte eraths swlileh

are then mechanipully “sorubibed”™ wmler water, angd graded over eléctrc vibmting screens.  The Pennsyivank
Litass =and Lovpotation shkiph saned (o giass plantz n juper-timesd] hoxeams

Yams are used principally for electrical
cguipment ; insulation for wires, cabiles, mo-
tors, genetators, il transformers,

Betnuse all the raw materials {or making
filicous glass are obundant within the United
=stntes, this miracles filament bas entered into
the war production program in sumerous
secrel Ways o repldace scarce mici, asbestos,
cork, nnd aluminum

War hos encourzged use as filters Tor hlinl-
plosma Kits, wicls for nil lomps, and trcer
threads in surgical sponges,

[T vouo would let vour imaginstion run riot.
think how the whole earth might be boond
aroumd with the millions of miles: of wine
on Olvmpian  glassmaker conld melt from
the infinite sands of any big bathing beach

sponge glass and spun glast weem ingeniouns

because they are new. Dol glass itself would

be mirnculous were we Lo come upon it afresh.
Miany inventions hive comtributed to man's

vomilort, comvenience, and efficlency.  None

hos helped him more than glass in hig gues:

for knowledge atd understanding of the world
aned the universe—m which he lives

Feats of Aladdin, Incorpornted

With gluss man seed stars spin and micrdbes
squirm. e can focus a pinpoint of matier,
ur examine details of the vallevs of the moon.
Besides seeinp inhmitely [nr, and discerming
incredibly small objects, he can peer throueh
opaque walls, trap or flter out all sorie of
rievs, and, with the help of the gliss eve of a
cameri, even behold things thot may no longer
be there {page 37).
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gordlike act of creation is the glass hlower whi
pulis from Lhe hery furnace § goboof molten
stuffs andd liternlly breathes into it a
form of virtually imperishobie beauty (Plnte
[ and page 32)

In an open vand of one planl 1 saw massiv
blue-green pieces of glass for telescope mirror

L g||'.|II||'|| ].:.l,_' I'|||.J-,II

Windowpanes

United
_:III'.'.' =1 1111 I|'!||E!::-.
Pt ILOT e
el LI

W M
3 many milhons higgees

_'-.'1,'.|F
Luries

|_|||-|'-|_ :|I=|:||__ 1 Tii 5

earth

Lre=sts o Odean surk.

Liy OES

tor L own 7

& ]
Iecipe to 2 Fractiomal Ounce

P ELAEE Tl EET) Lisee Erief el Ll ¥ collhms | it Lol
2 IR '!'.Il::l" ek FTid O iaererdhvnt Inli ach hatch

I Bresciniab: m e resesrch laboroiocoes (peen |
=eems A casual way o leave vaduable o=

I remearled,
ke my Tl e a
Fhey won't weather, ‘Thes

ES L:.-|I|| i: | _'I'i:n'!|_:|l_' ||.||.'.;__| B TEivi-

':_'.ii'u_' 1 cud
Why not?
Lo D 10 ghenl
will Iy jus
sitti] wears from now

Phe bl & i
|'|"'-"':'“!l rnust i'l' Very andcieEnt b Aglspe h i| ::
pctures of soah s Ark with gloss win-
dow= was on the rieht tack!

Eew l_rl ==

old lady who said

ST

[rlass Dhiaries of MAdicient Wivs

he University of Chicaeo has a
phss cvhinder from

| 142 5 | H

e-green
Mesopotamia which may
Uhere s umple evidence
widely us: 4 1 I:'.'l'-l.l'- jie
e Todedos Muoseum of Art i
amphora and g small ewer

vears old
I||| -I._I_'.'l L I.
splavs an

made in Egvpt at



8 The National Geographic Magazine

lenst 1 350 vears belore Cheist, That was
long before some naomeless benelactor invented
the blowpipe. Then semimolten gliss was
shaped around 2 cone of sand and a metal rod
which loter were withdrawn.

Wander through this very human mugetm,
pride of the city that glass helped builid, nnd
its fnmous glass collection telescopes {or you
the work and worship and play of the ancients
in the homiely way that Samuel Pepys or Mark
Sullivan might write their history.,

A Deaker made in Svria in the century
when Cheist wns crucihied has an inscription,
‘Wherefore Art Thou Come . . . Rejoice,”
woris St Matthew guotes [rom Jesus

Another from supposedly sinful Sidon has
A blown-in-mold trademark: “Netlais matle
i, and, on the other side, “Let the buver
remember.”

From the medicine chest of a Syrian musther,
who patched her children’s cuts and bruises
15 centuries before the davs of Mermuro-
chrome and jodine, came a container for un-
ruents, with glass spotulas for applyving the
AinLrEnes, |

Roman ladies had {or vanity cases (wo
highly decorated gliss vials, joived by handles
at the top through which passed a cord 1o
carry  thent  One compartment  contained
rouge: the other held kohl {of darkening the
evelids.  Flecks of color still cling 1o glass
rads for applying the make-up.

Jewish  7-branched candlesticks and  the
temple door, and Chnstian crosses and palm
leaves appear on Near East gloes of ten cen-
luries agh, Corgeous colors stitl glow through
enamel of Arahic lamps that hung in mosgues
when Columbis sidled toward America,

Glass art of the pncrent world colminated
in the enameled glass of the Saracens,  Per-
fume sprinklers, beakers, lamps, flasks—all
were  orpamenter]  with  gold  and  colored
enumels.

Damoszcus became the center of this art
and among the Toledn Museum's pieces are
Damascene  containers  with  lopg, parmow
neclks, These probably were the first non-
refillable bottles (page 30).

Venefians Guarded Gluss Seercis

Venetian glass wae the glory of the Middle
Ages.

On the sheltered island of Murano, nestling
wrmng the prood city's lagoons, glass furniaces
were: firedd behind barred doors patrolled by
armed gunrds, Artisans who sought to eseape
and sell the secret of limpid Venetinn gliss
wore stabbed, pot so myvsterinusly, by the
medieval Gestapo of the drend Couneil of Ten.

Line blower who had been offered g fabulous

biribe h}' the covetnis cogrt of France met
death al the very gates of Paris.

First factory erected on United States soil
made gloss and glass was our country's first
export. of manufaciured goods,

Captain John Smith's colonidts of 1608 n-
cluded eight Polish und Dutch glissmnkers
who set up a crude glass furnace in the woods
H‘E.Lb'I.tT. a mile fmm the strugeling settlement
of *James Towne.”

These ploneers made =0 muny beads for
trading with the Indians that the glsss cur-
rency  became inflated, and the ecalonists
started shipping beads to England at less than
ceiling pnl: Uld pecords fall 1o tell how
long- this fie=t commercial ent lasted.,
bhut the pick and shovel have delivered to
muselrms specimens of the beads and remnants
af the furnace bricks and clay pots,

*Big Three” of Early American Gloass

Even such hops and skips as we are mak-
ing across: 4,000 yvears of glass making—ior
this article & not a history of glis—cannot
miss the “hig three” of early American glass,

First came go-getter Caspar Wistar, Ger-
man immigrant who started in Philadelphia
to make brass buttons “warrnnted for seven
venrs.” He imported from Belgiom {oor glass
workers and set up o plant st Wisturherg,
New lersov, to make buttons and glass.

That was about 1740, More than 200 vears
later glass plants now are starting to make
buttons again—not - of brass, but of glass.
And buttons are no menn feld I'|..r glass: cloth-
ing. manulacturers use more than 10 hillion
buttons a year.

Careful collectors say there now are Tewer
than 30 satheotic pieces of preclous Wis
tar ﬁlass I EXiStence] many moye purport to
L Wistar,

Glamor glissmaker of Colonial times was
Henry  William HETE[.:EI, whise lTurnIH:}'lml
wavs and 'conspitoous expenditores™  aniii
the pre-Revolutionnry simplicity of central
Pennsylvania won him the nickname “ Baron.”

He built the feudsl “spotless town™ of
Muanheim, pear today's Lancaster, with glass
factory, workmen's homes. school, chureh—
aml a fabulows mansion, with hand-carved
woodwork, gorgeous tapestries, and a band-
stand on the roof,

He drove abomt the Quaker countrvside in
n- coach-and-four preceded by outriders; and
when he appooached his “castle” connons were
fired in salute,

Stiegel wns no mere plavboy. He was
deeply religions, and he was fanatical alww
procducing in his beloved adopted country as
good glass os Europe made. e built a chopel



It Tukes More Wheels 109 Cur Avt Glass Thaon Broshes o
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Y Giant Test Tube® MNag, Emthrvo Panes For Scores of Windows

| oric phstograph ¥ ik b b NaTioxal GeEconsrrme  Macadin Mav, 18] ["hien
Hndices e emids vl hE by T I thirs, thee v Hnddit
pvid thicn Hattoned o ] I 4T fa== =il made YTioir wiy Mate A
1 I i i MLEET Lkl i i II FIAd I.I' LI II..:' I
where he often preached from an ormate pul-  presse tumbiler [hus a hundred-mil-

il nnil he crossed the Atlantic to learm abouud 1T EI|||_|' industry wad biorn

A et L L 0 . 3 -
: . ; Housewives Know the Feeling!
But the bubible burst AT ol i iz ' = SN

cralern kil glass o'r pshie]  fimmandcially [ Bl | hat cherishedd oSt tiimbilor was 6 ton |!.i"_:'l|

lill '..I._._ | i.l..l._.;”.l.l- !'I"_- |I|I"I' r “tivwers T of “{orts ||I|.II FICAN 1 .!l tors 1tem g1l 1 BTy ._._.;..I_: Il
even the glass of his own making—resplend- was taken (o the Philadelphin Centennial
ent entimeled pieces. amd others of [Incompa hie exhibitor tenderly lifted it from its case
rable amber;, amethyvst, emerald green, amnd 1o show it 10 o group of connotsseurs,; lel it

sapphire blue, Today some Stiegel ltems sell  fall theoweh his nervous fingers, amnd hiy tears

for more thon his relentless creditors realized  dempened thie dastpin

irom his entire collection ['he Sandwich |l| LNt Ope ated till 16585 the
I'wo geperations later Deming Jarves, the  vear of a general strike amone elnssmnkers

Faul EKEevers -'3. i J _'i.I:I'I :_'|..!:'-:-' 'I":i '.".i ""-:."!':.'-'-i' i! workers were opdered oub: the oo

founid a gliss company at Sandwich, on Cape  pany said if the fires went down they would

{in ernuse  Lthereabouts: were extensive never be rekindled. The Sandwich crewse none

tnds of virgin timber {or furmace fuel o willimgly walked ont, and the New Eng
Jarves hicked the eolor of promoter Wistar  land compaty kept its word,

.J_;lll . Ii..:=. | "‘!'.r Cr_l_ ||::|_ |||' :I'.|I|I ﬂi.l_" |l' rory |.. |I||I s |-I =TT |l| :l_. 11 I':I'_ ||| iCr=
Vcarpenter employvee suggested that instend  rated Sandwich cup plates; Emily Posts of
of hlowing glugx in molds, the molten metal  earbser davs preseribesd these for dainty ladies

¥ ) I i "
e Liicd L] dmto thae 1 |".'|- anel then pricssel into A% HAFLHEE | hev e il thi LU O] I!_- |_|i|||-'

shitpe with a plungel alter they poured their bot tep into the deep
Yaitx { | ] ] i i T -, } | i ] R
Larves and s gssocintes develon [HEE= saticers, Trom which they deank swith their Hitle

Ing device. In 18217 they turmed out the first  hagers stcking strolpht out.
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O a Rotary Press Come Glass Pie Plates Such as Grandmother Never Llsed

such varly American plas Hlen slani) ot 11 n . T. Barmn moted
idelilali :-u-iiul'iil:- ol hestory i e =30 o _!. ni [ arrd bl ns rll ety for the = il
EOAT, - A AN ish singe wroof this country
I o pl I Lol T HE! 1 -
bz bl Lot ¢nbin ink bottles became th Blowing Giluss Bubbles
WILELTR] uring Willinn -!|-':'"_'- Horrison's cam =Ueh Dol s il Phect, adl Dotiles of the las)
ilEn ofF 1840 v pict i Aask commenis cettiurs were mamulactured oo sulsiantiall
rates the opening of the Erle Canal in 1825  the same way that luminoiions on medieval
v Lovernor Dle Witt Clinton.  Another o=l manusiripts show bottles were made in Ch
s pressed-in-glnss portedit of Zochar Aicddle Age
I ayior with the slogan, ~(enetal Taylor Never Une workman mixed the simple batch
surrenid silicas-sanil, soda ash, aml hme.  Another =3
hossuith bottles wire mude when the Hun efore the Tumace and blew a4 bubble of ol
garian exile visited the United Stotes; an the  ten glass into shape. A third tended a cham-
gverse site W pictured the steam  frigiate ot wheremn the product  annealed by slow
T : e il .| | ‘i 1 | TR | : i 3 -
=uceess 10 the railroads,” rends o bottle You can see such units now even in the
k&l Wil Irawn | | ; L - ilerin (eetorn vhic 1K =61 |
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The team of workers still ts called a “shop.”
There always are a gatherer, a servitor, and
a gaffer. The basic tool, dating back more
than 2,000 vears to sandy Syria, 5 o hollow
meta] blowpipe, about five feet long, with a
knob at one end to pick up a gob of molten

ThE gatherer ihp& his pipe into the E-E:Ei‘hiﬂﬂ
mnass 1§l he gets the right amount, pulls out
the gob, and starts rolling il and shaping it
on a metal table. Then, as he blows, he ilso
swings the pipe to cool and elomgate the grow-
iy bubhbile.

At exactly the right moment the gatherer
hands the blowpipe to the servitar, who inserts
the partially blown mass into a mold.  The
secvitor guides the further shaping and passes
the plece w0 the paffer. The gaffer, alwavs
head man of the shop, reheats the glass and
does the final blowing ( Plate 11).

That i the simplest tvpe of shop. - 1he
product has two or more pieces—such as i
piohlet with o stem, or n vise with handles—
there miy be various pit-bovs, bit-gatherers,
ball makers, foul-formers, crack-off bovs,
carrv-over bovs, cafry-in bovs, ete,, to handle
the added parts,

Glass Comes of Machine Age

Sioce 1900 glass has mide more progress
than in all the other 3,000-0dd vears of its
known history,

Take bottles. Hand-blowing 430 milllion
mitk bottles, nearly 3 billion bottles for medi-
cines and toilet preparations, and some three-
fourths of a bilhon soft-drink bottles—naot to
mention millions more for beer, fridit juices,
figquors, and widenecks for  foods—swould
minke gliss blowers exceedingly numerous,

Now a bottle-blowing maching i= 4 complete
glas=making factory.

Long metn]l arms reach out from the me-
chanical octopus to the tank s the massive
machine revolves, Each arm sucks up enough
molten glass jor one bottle.  An automatic
palfer blows the bubble of glass with com-
pressedd wir. A steel servitor dloses the mold
nroumd it

Machine fingers iift the bottle from the mold
nnd set it on A convevor which carnes it
through the long annealing lehr at precisely
comtrolled speeds  and  temperatures. Oul
come the finished botiles ready for packing,
unblown by human breath, untouched by hu-
minn hande,

Euther of mechanized ginss wns Michae] J.
Owens who, in 903, r_nmpll-:terl his first wirk-
ilile 1lutllt'=nmhlnu machinge which was to
develsp  into today’'s mechanical marvel of

10,000 parts.

(OMwens wiig born in an immdgrant coal min-
er's cabin in the West Virginia hills ot Mason
County. Al age ten be applied for a job in
a gluss factory i Wheeling.  The foreman
told the ragmed voungster that he woukd at
least have (o wear shoes oo work there. The
lnd found a mismatched pair among the neigh-
bors' rubbich, and showerd up next morning
before the plant opened. He got the job.

Glassmakers: sy the name of Owens, now
incorporated in the ttles of several leading
companies, ranks in their industrvy with the
names of Whitney and Goodvear in cotton
anil rubber,

Besides introducing the machine-making of
containers, which now gross more than 200
million dollars a vear, hy far the biggest
finnncial slice of the pﬂu.s& mdus.tr;l; he blozed
the way fuor numernus other machine-made
products, from electrie-light bulbs o Christ-
Mus-1ree OrtEments,

“That's How Mr. Libbey Was™

In Toledo T witched in automatic machine
—jorty tons of machine, with 16,000 parts
iF vou count wll the screws—pounding out 900
tumblers a minute. The Lime it ook Lo tutn
put a tumbler was 22 minutes flat, from mol:
ten goby 1o packing in carton, only 4 hundred
leet dway [rom the [urnace mouth.,

Az tumblers  coscaded  out, venerable,
sprightly  August Kadow, godfather of this
amazing mechanism, told me anecdotes of his
patron, Fdward Utrummond Libbey, another
wiant of the glass industry.

"Five vears | worked on that Tittle job,”
he recalled, “Thousands. of dollars it cest
M Libhey; then I would ask for more thou-
sands—and get them. ‘Kadows crazy this
time,” they =akl. And some whispered that
miyvhe Mr, Libbey was o Tittle ‘teched,’ 100,

"Originally the machine was o make elec-
tric-light bullis.  Temperature control, that
was the trick, and it was tough poing. That's
why it took me so long. Mind vou, working
with glase a thinty-second-of-an-inch thick,
with vorintions of not more than ten thou-
sandths of an inch.

Finally 1 oot going. | sent word to Mr
Libbey to cotie down and see it

“1 remember like it was yvesterday.
just stewd there and Tooked. And looked.

“Then, ‘Kadow. he =aid, ‘vou built thut
monstrosity with a guarter million of my
money and five vears of my time just to turn
out m measly ounce-and-a-quarter light bulb!’

“1 had to think fast.

“*Myr. Libbew,” T said, "if some {olks T know
had been alive when God poured this earth
ot of His furnace He would bave been

He



A Cratherer Twirls His Blowpipe to Golleet an Embryo Gaeb of Maolten Glass
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Svmphonies of Color Glow throush Such Glass As Olegans Play and Millions Worslup
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From n Bubble of Glass He Shapes o Horn of Plenty
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Cilass

severely eriticized Tor making =uch o big planet
for o few peewee creatures too ratile arownd

lm.
“Mr. Libbey just threw back his head and

laughed, and laughed some more. *Go ahead
with it, Kadow,” be told me, and walked away.
That's-how he was, And 1'm still here.”

Bottles und Bulbs

Glass bottles and bulbs for electric lights
are more closely related than the uses of the
products indicate. Essentinlly, an incandes-
cent lamp is a wire inside a glass hottle.

The “bottle’’ Leeps the electric current {rom
buming out the wire either because it encloses
a vacuum wherein no oxvgen is available, or
inert gases which do nit combine with the
lungsien wire.

Wiatching a machine making the bottles, or
blanks, for electric-light bulbs engenders an
awe akin to reading God's ﬁ_rsi utterance in
Genesis, “Let there be light.,” Here glass
helps hr!rll.;r Nature’s nightly blackout, and
enables man 1o work, play, and travel any
hour of the day.

vl_um;mmhlﬂ with the immortal words rr[
Bell, “Mr. Watson, come here; T want ;l,uru.
anil of Morse, “What hath God wrought,” is
n laconic potation in the Corning Glaoss Works
archives: “We blew a bubble fur & man mmed
Fdison.”

What a paradox that o nation which grew
up successively on wicks burned in dishes of
fat, tallow candles, oil lunps, and then flicker-
ing gas jets, now finds il troublesome to dim
out ite cities, highways, und shoreline even
hriefly Tor defense!

Fven tallow eandles, now either archaic or
arty, were not widely uvsed until the century
of our country’s birth.

Children of today take: for granted that
tight will glow whq:rr they press a bulton,
Staries of Lmr..uln reading by fickering pine
logs, and of Calvin Coolidge taking the Presi-
;imt{u_l piith of office by an ofl lamp in his
father's Vermont homd, seom remole.

Yet only a few years ago on o plane from
Trinddad T met a kindly West Virginin glass

manufacturer whose principnl product was

lamp chimmeys.

“Where do vou =ell them?'" T asked,

“Some tothe hill folks,” He said. * But our
big volume goes to the East Side tenements
of New York Clty."

Such cultural lags are exceptional, Now,
intey massive tanks pour tons of precisely
mensured mix, which the alchemy of fire anid
nmchivery transmutes into hundreds of elec-
tric bulb blanks every mingle,  Operators
have to watch 25 instruments; every hail

s Lo
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hour they must nole sutomatic readings oon-
stantly recorded on permonent sheets:

Within 20 minutes of the time a ribbon o
molien plass enters the muchive. the bulh
blanks ave packed in travs for the mcks—
2,500 bulls oy a rck.

For a few dayvs each summer the Corning
(slnss Works plant  at seguestered,  elm-
shaded Wellsboro, Pennseylvania, turnz o
making enough Chrisimas-tree ornoments Lo
supply practically the entire United States:

O the high-speed bull machines they pour,
ten times faster than o spectator can count
(Plate VI11). |

In 1937 about 90 percent of all America’s
tree¢  hangings came from  Germany  snd
Czechoslovakia. In 1940 Japam sold us
nearly S117.000 worth., In Europe and Nip-
pon these were handmade with :hj:np labor,

A smill bay would be as thrilled to watch
their machme-making 4= he i3 by the surprice
tree from which they hang.

A huge tunk furnace mats as it “cooks"
teris of tons of molten gliss a1 one thime, A
vellow-white stream tapers out onto an enid-
Jese belt—a moving ribbon three inches witde
anid 13,000 miles long.

Compressed air spurting through ppertures

in the belt converts the glass into a series of

recd-hot globules,  Swiftly these grow longer
and begin to conl,  Cupeshaped molds anto-
maaticadly fall into positon around them. A
few mure seconds and the glass in each mold
i puifed and blown.

After passing through the Tengthy lehir, like
soap bubbles on a frosted stream, i.I-:Lurliu:p'.
machines: tnke over.  Suggesting myrimd fig-
uree in an incredibly big ballet, Ihﬂr march
{forwanrd In ranks, halting here st thete to
jump, twm, glide, and turn handsprings s
they are silvered inside, emptied out, then
submierged in tanks of dyes.

There are only a dnzen or so shapes and
five colors—red, blue, green, gold, and silver
—but combinations of the designs and hues
gn& the effect of amazing viarety,

Then comes the problem of sturing the rain-
bow trinkets until Santa Clans rolls around.
All over Tioga County Barns and other Innild-
g nol needed for war bulge with milllions
of the cones; star lanterns, bells, red balls; and
“rliamonds.”

“Why, 1 Never hnew That!™
Detving guaniity prodduction even by ma
chines of such high precizion is the 4.|fl'rI11=lI
ar {ever, I'.htrmurm-ler Muking of this fa-
milhar gliss product entails the most delicate
and complex procedure | saw in the entire
industry (Mate XV and pages 28, 29).
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Cilass “Goes to Town'

The familiar wlly of mothers and medicine,
sharter than @ fountsin pen and no thicker
thun twi matches, requires 105 or more intri-
cote operntions, all periormed by
trigger-timing and hairbreadth jodgment,

Tty asking the first twelve persons vou talk
with, “Why doesn’t the mercury in a fever
thermometer drop back until you shake it
down?” 1 did, on a bet, and lost. Gist of
all the replies was, “Why, 1T never thought
of that.”

At the Tavlor Instrument Companies they
have letters of complaint, mostly from young
mothers, why write that their thermometers
are defective beciatse they won't recede even
when they put them in the refrigerator!

OF conirse, if the sprishtly guicksilver did
drop down to room tempetature again as
swiftly as it does in other thermometers; a
nurse could nob chart a patient’™ fever acey-
rately. Tt s kept from doing s0 by 2 “von-
trivction,” which really is & hulge in the bore

4 double channel when observed under the
miCrasCnpe,

The mercury colimn remains stationany il
the highest température o which it has been
exposed aiter the globwles squeeze throngh
the “contraction” for reasons which have to
fo with the relutive enefgy exertad by surface
tension and gravity pull.  This highly tech-
nical point only a physiclst can explain—or
wnderstand.

But the veriest lnyman is thrilled by the
noute skill of the workers who blow the con-
tractions into slendet tubes with bores that
may be only one-twelith the dinmeter of a
human hair,

A [raction of a secomdd too long over the
flamme, and the tiny bore closes. An instant
too little, and the thermometer woulidl be a
“retreater,” which means that the mercury
woltld run back into the bulb when exposed
Loy lower tempernture.

Fusing the bulb on the énd of a tube isan-
other operation as deft as a surgeon’s touch.
The tube glows yvellow in the tiny point of a
blue fame: with a quick, sure motion the
worker fuses bulb and tube; a momentary
flicker straightens the joint.

Timing Shifts from Split Seconds to Manths

After these maore than a hunidred operations,
from loundering the mercury to shakedown
te=ts and certilyving baths. the instrument is
far from ready for the drugstore shelf,

Nature declines to be hurried about some
things, MNew glass 15 subject to shrinkage.
Especially when, us here, it has been hedted
and cooled down 16 times, from Vcane’” to
“hlunk."

: 27

The manufacturers’ time charts jump from
split seconds o months,

“Oreen glass” blanks, not yet marked], must
be stored in vaults for four months or longer.
Thore the bulb shrinks rapidly at first, then
more and more slowly., Not until such sea-
soning can the thermometer beé calibrated

izely for the final scale which indic