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1'1111'11'\1.,.;1lid,\' Id' :lIdiqlll'III'!ld,.;,llI'gulI souu- ,n'an; ago, :>0011
l'IJI\\'illl'l'd 1111'IlInl 1 Ill' 1'1I1'1111,d,,!!.,\·.uul t crhu iquu of J,!;l:is~lx-uds
"'PI'(' illlilll:tlt'i," 1'''"111'1'11'.1wit h Ih"";I' Ill' gl:l";~ \'(',,;sl'k This led
10:L l'IJlllpar:ltin' -t udv Ill' 111\',.",l w« grllllp,,; of produd,.; of I.he
j;la";";-!II:lkl'!",,; u rt uud !I 1'''II,.;idl'r:lIioll of (II{' various Ihcorios
nl"'1I1 IIll' 1'1:11"'.r lu t c. .uu] 111:111111'1'Ill' III\' «rigin of p:lnss-hlo\\'illg;.
,'Oillt' "I' l hv rt''';IIII" of t lu-«: ill\I'"ligalioll"; will he set forth in this
papl'r ill :1 RUllllllary \\,:I,\'. a iuurv dl'laill'd di";('UH,'ioll lH'illJ,!; ill
prcpuru t iou.

The \\'t'11 known pailllilll.!> Iuunrl ill Eg~'plinll tombs of 1Il(' VI
uud Xl l Dvnust ii-s. which have hl'l'lI intr-rprct cd ns represent- ,
ing g;las,.;-I,Jo\l'illg It-d lot hi' opinion. for a IOIlp: time nt'I'('ptl'd as
vunvlusi vr-, I hut the art of hlowinu gla~~ vessels Iruiu n glass
lrubhl« W:l:' kuow 11\1; 1111'I':j;~'pt inns ill \Try rvuiotc times. Of
lnte YI'an', however. duuht ha~ 1'l'I'1I thrown UpOIl t ho correctness
or this theurv. prilll·i pally hy 10'1i IId('I'~ Pet rie, for the following
n-asous:

(a) :\0 j;la~~ or unv kiud ha>:' 1)('1'11Iound ill Egyptian t0111i)Sof
the \'1 UI'. II 1>~'lla"li,'~. The vcrv curliest dated specimen is a
gla!-ls Ill'ad with Ihe uruue of qUI'I'1I l lutshcpsot, and this is prop-
erly uSHiglll'd to lu-r rl'igll ill lhc X\'lll Dynasty. Glass beads
are ahHI'1l1 ill l lu- XII ])Ylla,.;I.\', hill l'xI'l'l'dillgly nUlIll'I'OUS in the
A'nll J)~'ll:II't,\'. 1111'('ariil'I'1 t~'PI'I' Ileilll!: imitations of similar
typeR IlIaill' 1)1'p:l~I,'. '

(b) TO \'l,,,,~('b of hlown gl:l":": huvr- been found ill Egyptian
101l1b,.:01'vxvn vut iuus ('arii('1' lhuu the Ptoleu uic period, although
iuuuuurublo ~pl'('illll'IIS nml Irnguu-nts of glnss vessels have been
found which belong to t he long period of over one thousand years
between Thot luncs I Jl and tho Ptok-mies. .

(c) All tlicH' /.!,Ia:>sIlasks, hot tlcs, and vases we now know to
hnve been cit hcr moulded or formed by hand over a core of soft
paste or clnv, Ihe vore ultcrwnrds being scraped out. This dis-
covorv we uwe to lliuder» l'etric, and it can be confirmed by the
"-11It'riI'Ufl JO\lfnnl nf \1,·h:n>!.I""Q, ~c(,l1IlIl f'l·ril·~. JO\llI\t~l of the _ 1'1:> 134:-

.\n..ltt\l'"IHl.!.ll'~d lldtHllt\.' ur .\lIIl'Ill'a. \ "I. _ .:\ l)tHU) ;\\1.:2. f11i ,I') 'f
(' •. ", •••.. r!



r-xu minn t inu or 1111'/!:I:I:-:":rl':q,!,lliI'lIl" 1'\":11':111'" I,,\' 1111'I'XI'('diliOIl
or 1111'1\1('ll'o)lolil:1I1 ]\111":1'11111ill till' l':d:II'I' "I', ,\ 1111'1tI" >I"I' I11 n l.
'I'h(,III''':,

(d) '1'111'('arli(':-:I. \'I,ti,.:(,I,.:,,1'1",,1\,11gl:I":": d;II., 11"1111Ihi' I illll' or 1111'
I'loll'llIi('S. 'I'lu-v ('ollsi,.:1 Ill' ":111:111fl:t,.:k" wit h :-;hol'l IIl'('k:-;. '1'111'
('al'lil':-:1 I h:1\'1' :-;('('11\\,:1"; r.tllIl,( 11i t h :1 (;I','('k \ :1:-;('Ill' I hi' I h i rrl
('('Ill urv H.(',

TIII':-;\' f:u'lti's('I'11I 10 1111'('IIII('III"i\'(', alld I\'C'an' ron'C'd III dlllrid,
('illll'l' I Ill' iul erpn-Iu t.iuu "I' 1111'1':g\'1'1i:111w.i ll p:lilll illg" Ill' t luir
l'hI'OIIOIII/!:,\', as il. is :d'''IIII1II'I.\' illl'''III'I'il':'',,(' I hal Ill' "I'('('i11II'IIS Ill'
blown gl:t",.:. 01' rraj..(lIwllt,.: Ill' ,,111'111'\''',,1,1,.:."h"ldd huvr- ('0111('dO"'H
to us had tiwy n.-t unllv IH'I'II IlIad(' .. '''I' i..: it likv lv t hut the
E/!:yplialls should ha\'(' ('lIl1tilllll''( III Illak\' gl:l"": 1'(',.;:-;l'I:-;ill till' IIld
way aftpr till')' had di:-;I'II\'l'('('d t lu- .ut of IlIakill/!: t lu-ui ill a ru-w,
:-;illlplt-r alld ('11(':'1)('1'w.tv. ,\lId t his i" PI'I)\'('II, 1)('(':111:-\('uftvr the
uppcurunce uf t hc ('arlil'st !la"k" of 1'(1)1\'11ulu-«. t lu- old Il'l'hlliqlle
was ubaudoucd, a t or-huicnl re vulut iuu ill ra('t !.<,illg t he result
uf the new discovcrv Ill' hlull'illg gla"", ~'I) far as L know, no
!!:Iass vossol nuulo ,ill I h« old way 1)1'('1'a ('(11'('hus 1'('('11found to he
of a lnu-r datl' than till' rr-iuu of Auuustus.

All examination of the blown I!:ia:,,;;:flask" of t hc Ptolcmaio
period revealed the iutervst inu r-ircumst anr-o that they were
ueurly all made of two typl':" of 111OS:1i('gl:ls" !till I 1I0t. of mono-
chrome glass ornamonted uft erwurd». This fad sel'llH'd to tile
of great importance, because it is ('a"ily understood that mosaic
glass cunnot be blown Irorn u Iused "dasK hulihlr-, HR t he melting

I of glass would have so diffused the put teru us to make it unrecog-
nizablo. The curliest blown flasks must haw been produced in
some other way. But befol'e we enter upon t hat point it will be
uecessnry to define t he tiro kinds uf mosuic gluRR used ill the
iunnufucturo of the flasks.

Dragged M osoic Glas8.-This is one of the oldest types of
mosaic glass, the type Irom which nearly all the flasks and vnscs
of the XYlll Dynasty glass is made as well as most other orua-
mented glass vessels before thc Ptoleuiaic time, Some of this
glass possesses a fern and feather pattern nnd is almost Loo well
known to need a lengthy description. 1 will state, however, •
that the technique used in producing the pattern was as Iollows+->
The flask was made of monochrome glass, hut before it had time
to cool U spirul baud of glns- 01'glass t hreud \\':1:; wound about the
Husk from neck to husc. Bdol'!' this hund htul time to Rolidify
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il \1:1:-<""IIII,,'d III r:d ,'d :1111111'11':11:-ill """ Ill' 111'11dil'('dioll'; wit.h
:L hool 01' I'oilll of 1I11'1:d 'I'hi-. 1:lkillg ":ll'ri,'d Ill\' ballds 01'

tllrt'ad:-; ill dill"!"I'lri di/'l'.'Ii'''I~, "I,:III!.!.III/.!.111\'111iul u :-<1I'('a11II'I'S Ill'
1I'1l\'ps, 1111"111':II'I."illl' 1111'1"1'"1" I "IH''; d01l'1I 10 I lu- 1.011011101'
t hi' 1"1111'1'11ill SIII'I, a 111:111111"Ih:" 0111'"lid of 1111':-;tronuu-r J'\'-

llIailll'd all;Il'llI'd n l IIH' 11I1' w hi l« l lu: 10llsl'IH'd "lid di\l'rv;ed
<lol\III\:lld,;, 1I1'\'il'" \,'1'-;;1. Tlu- pu t u-ru \I'as Iiuislu«] hy 1lI'l':-;sillg
it ilrio Ih,' iun l ri x IIf 1111'IlIilll,' 1,,\ IIIllill/!" :tlld l lu: Iiuorspt-ciuu-us
\\,"1'(' ;lrtl'I\I:tl'd", 1111,'11"., ••1. grolllld 1111' .uu] I'0lislll'd, Thl'I'HI'(,t
wus « do~,'d l.-u l :llId f,':lIlIn 1':1111'111<imilur ill :IPIH'ar:tIl('(' 10 t lu-
Iino-t 1111).ai" gl:l"~ nuuh: ill allY ot lu-r II:I,\',

ur I !ti:-;kiurl of glas,; 11'"1':111"!'(lal':ttl' ;';1;l'l'ral \':ll'iI'l4(':-; 1'01' which
1 proP";';I' dislinl'l n:IIII\'S,

1. .11'('(/1/(8,-'1'11\' ;.;1rukvs ;,;p(la1':1ling or Il('ndillg the luurds uro
purulh-l 10 1':I('h ul lu-r. Ill'gillllillg :tllIl\'(' :\1111vnrricd dowuwurds.
Till' 1'I':-<lIltis a IlllriwlIl:d liu, uf :\I'I'IH''' ill IIpright posit iou. If
thl' strokl's had lu-r-u sldlieil'lltl,\' II\':II'Y t ho nrchos arc separated
Iroru o.u-h ol hcr. 11111if till' st rol«:- did nut pouetrut« sufficiently
der-p, I lu- «rclu-s (,IHlm'et luuizuntnllv.

:.!. Fes/I/I/I/s, al,;" l':tll('d in Hrt pd aI'dlC's,-The t cchniquo is the
sumv as jilt hI' last \':1riot v, IIItit he ~t rokcs puss frruu LlH' lower
purt of lht, hot t lv tO~I':IIII~ LlII' 111'('k, TIll' result is a number of
more 01' 11''''' horizontally "'HIIIl'I'ted inverted arches or fC'StOOllS,
haviug Lilt' upprurunrc of a 1'11\1(If hallging garlands. such as have
been wwd ;.;ill('(·nntiquitv for tln- dl'l'oratioll of fiat surfaces or in
conucct iou with cupids. t II\' ~I'al'(''; uud dancers.

3. FuIUl/I,-Fpm alld IPa! pu t u-ru , plumate ~Ia"". The tcch-
nique diU(,I''' onlv ill till' direct iun of t lu- "t rokcs, which ultornnto
from top to l)ollOIIl .uu l 11'1111Ihot t oru to lop, The n-sulting
01'1I:1111('1"at inn is a "( I it,,; of horizout ally corresponding lcavos
which S""H'lilll('" ,'Olll)O'I't ill :1 horizolltal line, but sOllle.timcs
stnnd diagollally ill such :r 111:11111('1'that 0111'end of nu individual
leaf ('nd" 111':11'the top Ill' t II\' gla"" \'('''';1'1 while tho otl er cnd is
Ileal' itH ":11"('.

4, SII/II/oli(//c.- The hand "pint! was first divided by down-
ward ~trol'(,H Iruru top to 1'11\luiu. Afterwards intermediate
strokes were 1l1:111,.Iroin l.ot t otu upwards, oue in each arcade.
But iustoud of cutting through all t he arcades the stroke was
halted halt\ray up, leuvirur f lu- upper :trl'ade" intact) the lower
ones haviuu 11('1'1lhrokvu up iut o 1t':IYI''':

;/. Wuves, -Tlu- 1':111.1"pil':d \1:1" lir-]. rolled iuto t he matrix.
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aud 1111'11III:ldl' \1':11)' I,y liuh t lip alld d"WII ~I ,"l,,,,. TIll' "I"('S[S
ruu] v:lIII',Ys n-uuiiu 1'111111.1".1:'1'.1 1111'\\,:11" 1':III"~ :11'1'111111"('Ill'
l!'flS s"pa rul 1"1.

0. Xi!l,:II!ls. '1'111'1':111.1",piral lIa~ 111111",1,·1'''''',11 t hn l 1111'
t.iP!"s (011I'11,:llId 1111'11ndl,'d illlo 1111'nurl rix. 1I II:I~ :Ifl"n\ard~
lIi~-l\:II.!;J.!;I'dhy sin/ill!. :11111dl"'" ~Il"okl'~ IIllidl ":111";".11111111l'I"l'sls
alld v:dll'Ys III Ill' :1I1/!:lIla!"a'" ill IIrdill:lry zi/!:-z:I/!. p:1II\'IIIS, '1'111'

" ('Iosl' \\'illdill~ of 1111'1':111.1uu.l 1111'pl"n'illll" rollill/!. ill (lI'I'v"IIII'd
iITI'~IlIal"it.y ill 1111:d('si/!:II, :llId 1111'illl(lll"sil,ilily Ill' 1II(' fOri 11:11ill 11
of Il'aYI's wit h lOll/!., I:,!",rill/!. (loilll~.

Bcas!« Mwll (~r /)mrtfi"" 11USII 1(' (,'fl/.,s. ill':II(:-; IlIadl' "I' lIlis
kind uf ~Iass an' l'IJlIlIIIIIII ill I Ill' .\ L\ _'X I >,1 1I:1~111''';, alld Sllllll'
W('I"('Iuuml ill till' 1':11:11'1'or Au 1('11IIIIli'p I1I Ill' IhI' , . \ III I h lIasl y.
Th(' vari('ty 1'0111illll('d to Ill' III:lIlt" l lu- :-.;11:11'1'III till' Il\'ads vary-
ing ill diiJ(,l"l'1II [lniods lil«: I Ill' ddails of Ihv h'dllliq Ill' and I he
('olors or t ho ~I:I~S. III till' I'ig;hlh und ";('\"I'Hth l'I'lItmil 11.' t hc
Iu vorite Iorrn is :I vylin- k-r. 111Ihv Iourt h alld Ihird l'I'lIll1ril's
u.c, the spherical Iurru is prcdominunt , III I lu- sixth ccut urv
A.D. t1H' cylinders come once 1I10n' iuto Fashion, hut sphcricul
Leads an' fuuud.iu about the f':lIIW quunt it y.

Earliest U{UlI'II Flasks IIf J)m!/yu{ .l/u""ic r;{I/.,s,-As hut' already
been stated, all IIll' old Egypliall flask" wit h dral!W'd oruruuontn-
Lions wore moulded or «oro-dippod. and this pra(;t il'I' cont iuuod
in use until the Ptoleruuic period. About the third or second
century 11.('. we begin to find blown flasks with this ornamcntn-
Lion. All these earliest flasks arc small, t hrce or Iour inches
hi~h, awl with a more or less globular or pf!g-~,dl:1pl.'dbody, They
possess the characteristic that the festoons art' indistinct. irrogu-
lur, and more or lesHconfluent on the body, while tlll'Y are belief
defiupd as we approach the neck. It seems t hus evident that
I hes« vessels wore not gi vvn l heir pat tern afler Ihey had been
.·dmpeu, but Lclorc the body had lx-en blown, ]f lbl't'l' Ilusk
had been ornmncnted ill t hv ~allll' Ill:l111H'ras t he old l':gyptiall
llnsks or as all drng!l;ed llnsks down to that dutc, it would he
diHi('ult to expluin till' sudden dl'~('u('rali()1I of the pal 11'1'1Iat a
Lime when thl' glasH technique had suddenly ellll'r!l;pd Irom II de-
/!:l'ucmte period into a perfect one, rcnuuknblo for till' invention
of columnar mosaic glass uud for the perfection of severul other
types. But before \n' discuss this subject we will consider
:lllulil('r type of mosaic glass.

Slrrrlljil'r/ MosaiC (lla>«. - This glass appcnrs af'tvr the fifth
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('('111111',\H'" 11,,· ,·;ll'li",.1 "'1""'1111"1111:1\ill~ 11('('11rOlllld wit h :1
<:1'1',." \:1,(' or 1111'11111'''""111111','H,', .\1'1,'" 111:iI l im« l lu- KIII,,.i
""'IIS 111:1"" or I Ill" Jd:I"" 1111111ipl,\' r:lpidly :lIld ('hllr:ll'il'l'i~,' 1111'
H(,('III" I liu lf "I'll", 1'11I1"III:ri(' III'ri"d, ""llIillllill~ 10 11(' III:Id(~
HI','''r:r1 ""Irtllri,'" :11'11'1"\\":11''':-.

'rId" ~I:I"'; i" 111:1"(' lip "l" 1111111('1'011:-puru llcl l:t,\'l'l'ii or J!:1:lHKIll'
difr(,!'t'1I1 (,,,1111'';\\"111(,11Pl'llt't 1':111'from ,;111'1':11'('to KlIl'r:l('(', likp t lrc
unit» iu u p:II'k "I' pl:lyillg (':11'11,., TIll' I:IY('rK vu ry ill Ihi('kll"KK,
t lu- IIP:I,!II(' w hit « 1'('1I1~ 1I":l''' I" ":('p:lr:tt(' ol lu-r ('olol'K fl'OlIl {':t('h
ot lu-r, 1111'whit c ,,11f·('t:; hl'illj.!; /!:('III'I':III~' nuuh 11:11'1'0\\,(,1't hun t h«
colun-d 011(,';, HOIII(·tillll'" IIII/kin/!: likr- hail' lines, while t he ol lu-rs
111'('oftI'll :t ('Pill jllll't 1'1'1hick , '1'111'ol.jl·('1 of t hp white slJ('(·tK was
to n'flet't t lu- ('0101'" of 1ho 01hor ::-11f·,·t"f 1'0111t h(, cl('pt h of t lu- p;lllSR
matrix.

The t('('hlliqIH' consisted ill nnnenling strips of different colorerl
p;lmiti h~' Iusinu, a trclmiqu« that could not have offered any grou t
difficult ie«, and the t vpo S('l'lll" to have been quickly porfoetcrl.
1n t hc butt le found wit h Ihp (:rppk vase, we find the strips to he
violet, whitr-, p;old p;lnf."; , cnl.n lt hlur-, n nd emerald green. The'
gold glm;,; was mtul« hy (·Ild(."in/!: thin shoots of gold leaf between
two HI1I'(·t;-;of t rn 11"P1' ('11I /!In,." :llld thr-n f using and rolli ng them
flat,

UC:(liI8 "ftlill' of .'it(altjil'd Jfosaic r:/((ss,-TI1f'se do not appear
until aft er the fifth (,(,IIt1II'~' H./', nurl. HOfar as T know, t.Iw same
chronology applies to the la'adH as to the crude glass find to the
flasks. W f' r-un ditlt i nguish 1III'pe distinct types of these heads,
which it is of importnnce to define.

1. The IWlld is IliadI' of a shcr-t of st rnt ified mosaic glass which
has hor-n rnllr-d up on rt sr-lf. ill ~u('h a manner that the strips and
st npes huvr- n-mn inr-d 11".f'(' or 10"'" parallel. A seam can often
1)(' S('('n wlicr« the m:rrp;ills nf t he ~I)('('t mor-t. In this v:tl'iety
t1H' ji.iu-t ion layers do not form nnv figures 01' fields, but if the end
st rip« i" of t hr- snmr: 1"0101'at 1':1('\r end, the Ill('pting of the two will
of course form a t hir-kr-r ~I ripe,

2, Tlu- st npes run ill various directions so that the place of
junction of t hr- t "0 marums of tll<' f.!.lass, the sheet having been
rolled lip Oil itsolf', Iorm a pattern, The simplest pattern consists
of 't l:llW', ('1-(/!-,.,IJ:\fH'd,cr-nt rul field aronnd which the other stripes,
follow (,()Il('l·"trit'all~', Thr- tr-chniqu« in its simplest form con-
:ihtld ill 1"·IHlilll.! a st rat ifierl .md st n pr-rl har of ;:;1I('h mosaic glass
fro 11I t I,,· ('(,Ill I" of it,. lOll/! aXI,., just a:- wr- fold IIp a necktie, the
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1:(,1111'1'f01'l1li 11g :t111'1111-1I" "P, :Ill" ,,," I 1111I'll d,..,11011.Ifill 11,", 1'01'111in ~
/.11(:0111('1'1'.'11'1'1111I.\". (11'11'111'011:11':<:11'1'h:I" \IIIh Ihl' :<:11111'Slll'-
l'l\:;sioll of l'ldol'';, 10", 11il I1 Ill(' ,..1I'ip(':< nllllli"g "i:tg-Ollllll,\', ill 0110
1'1'011\IPf!.lo I'ighl :llId ill Ihl' 111/11'1'[roru I'ighl 1011'1'1,t lu- .illlll'I,ioll
III ig;hI. I", III:1d(' 10 PI'('''''III :t ""1111':" di:II"Oll"-"h:lp('d Iil'ld, ltl'llllllt/
whir-l, 1/1(' 01/11'1'RtI'iP('" :t1'(' :t 1'1':1IIlll'd ill ,;11('('(',-ion. Thn xn Ille
('11',,('/ ('ollld :11';0h(' 11I'IIIIII,'('d if Iht, oriuinul gIn,;,; \\":1,;IIlIldl' lip of
shl'(~ts of g;/asHIlll'l't i IIg- 10 1'01III a zil!:-zag or li"ld-:llld-I,1I lid pn t-
tern.

:l, Tho third t.\"P(' dol''; IIot ';"011' n n . jllll(·tioll of 1\\'(\ IIl:lI'g'iIlH
of a :-;h(,l't n nd W:1HIIlad(' h." "illlpl." pl'l'fol'atillg a hill' of :;traLifil'd
glns« with louuirudiunl or zig--zag sll'ipt',;, or Il~' Jl:\('kin~ y.i~-znl!:
laverod glass nroun.l a 10llgitudillal axis.

}I.'arliest Blou» Fla,\"'~ of -"Imf/Jilt! J/(l811ic (;/(/"".- Tho pal'li('st
blown flasks occur in th« Plolt'llIai(' pniod allfllll t lu- ~anll'lilll(, ns
the earliest blown f1:h;k:-;of t lu- plumnt« glnss. Till'." show rho
peculiarity that t ho st rip» of t hr- matrix :11'('rnur-h tllillll!'I' in tho
neck, running pa I'll 111'1h011l t li« llOttolll to the top of t hr- III'('k, and
sometimes ('ontilluou:,;j." Irom IIll' top of the 111'1'"tl, t hr- hottom of
the flask. In ot hcr flasks wi- :-1'(' t lu- slripf's IIH'l't Oil the hody of
the flask, then tUI'IJ ill H loop n nr] )la"" 1I1)\\nr"~ thl'l,ug" the whole
length of the neck. TII some Ila,.1\,.,wp hn ve t ho stl'ipps purall»]
in the neck hut at t Iw junr-t inn of t h(' 11('('" nn.l t hI' hody thcy
ahl'llplly spn'nd 0111nnd !!:I',)\\' ill dl'plh \\ Irilc ,,,id('IIing; latcmll)'.
Using these chal'actcriHliCH \\'P run di,.;tinglli,.;h th)'(·(, I,\'pcs which it
is of Irnportnnr-a to definr-.

(a) The stripes are 11101'1'or Ip,,~ parallel from nr-r-k to hasp, and
the howl or body of t h« Ilnsk is without fielr], loop'" and ('\))TCS .
.Jllnrlion lines :11'1'I)}'('s('nt.

(11) The strip!'s :11'1'pnlnll('1 III Iht, 1lt'I'k IIl1d "pl'l'ad nhl'llptly
OVCI'the body, fOl'millg ('it h(,1'a loop or lll'l'b (Ill t hI' IHldy 01' ('())I-
iinlling to the hot tom of t hr- Ilnsk , ,Jlllldion lilll'''; :11'1'visihlr.
bot ween the pn it erns.

(r) The body show;; 110junction linps I.cfm'cn t lu- parts of the
pattern, which is more or 1(',;,' IIIl:'YII 1111r-t ri I'll I.

Earliest Techniqu« of (:/1I8S Hlull'illr/.- l t i;-;of ('Olllse appal'pllI
10 anyone that mosni- I{I:I";-; doe;; not !c'nd il,,('1I !'I'adily to I)(~

.blown from a bubble, ns this wou l.] ";0 distll!'l t ln- OI'lIHI!l('lItulion
as to mal'o the pat tern 11:<1'1('"''alld I)('rh:lp:< ('\"1'11dl:<np;t'l'l'ahle to
thp I'YP. III 11I0::;1in,;tall('"'' 'n' -hould lind t h.u t lu- origina!
Jlnt(pl'Jl of t he IlIO:<ai(' gla,,, 11:1"!.(,I·I! "lllllpll,tt'I~' 1",,1. unr] in Ihl'
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111",,11:1\111':11011'1':1"1''':il w uuh l Iur v« 111'111111111'11di"l.lIr1II'd, Ilow
1111'11111'1'('1111',,1'11:1:,1".. I'rlldlll'l'd" III lily IIpillioll by hlowillp; 0111.
:1111':1.1Ill' a 1111'1'illtl'lIdl'd fill' a IlI'ad, :lrl!'1' 1111'farlltl'l' ('lid of l.ltt'
1111."11:1.111\'1'11"I"~I'd, '1'1", 1"I'1t11l1l1l1'dilT('l'l'd ill sOllll'l.ypI's alld
SIt:IPI·". 1,"1 1111'prilll'ipll' \1':1" lilt' .'alllt', Virsl. a I11be or 1I10::mi<:
I-(Iass 'I:IS 1I1:ld", «it ln-r 1,.1' pil'l'I'illf,!: a Itolt' I It 1'0liP;It a solid bur of
1I10"':lil' gin"" 111'1',1'fltldill!.!. a "h,'I'( "I' IIIIIS:lil' ;,!;I:lssso liS 1.0 1'01'111a
1111"" Ill' I" fll"illl!, "1'I'I'I:d "I rip" of IIIIISlli,' /!,llIs.' 101lp;il,lIt1ill:dly
ult cr lil',,1 It:1I illl! tllllIItll'd ,':I\,1t unit 011 ilsl'lf. The fullowiug arc
tlu- pri/lI'ip:tl 11'I'lllIi,':d I,"Ill'" ,

JJrI/!/!/.,f (,'/,,",' ,\ I III I\' lI'a" III:lIlt- of :1 plain !!:Iass mat rix und
Ol'lI:llIH'II"'d with a sll"I'I''''sioll of 1'111\"Ill' rut her spirals of urches,
[('SIOIIIl", 01' Iulint ious. f I'll 111 Oil" 1'/111of t he t ubo (0 Lho other,
tlc('onlillp; 10 t ho lasl!' of 11\1.'.ut isnu. Next the distuut end of
tho t ulu- was !'Io,,:,'d. l lu-n till' t uhc wus healed 10 the point of
pro pt' I' liq IIl'f:lt'! ion. 'I'll" 11",'[ skp wns to blow ill till.' distant
('001 I'lId of 1111'till", wi t h 01' without u mouth piece. The result
would he l hu t the pal km would roiunin 1II0l'e perfect and regular
011 l ho 11('''1.;of the llusk , hili would spread out, und the individual
si ri pP": wuul.] \I id I'll 011I alld 11\'1'0111('more irrouuln r :IS Iho howl'
01' IHId," witlout«]. \\'llPrl' I hl' I ul » had IH'l'1I elo::il'd a thick lump
would pruhuhlv n-utain. :tl II'a:<1 ill a priruil ive uttciupt. Such
is act 1I11lIy l lu- ,'a:<p, for a small Ilnsk ill t he possession of Kouchakji
Fren's shml''' all ('x('('plioll:dl.,' l hivk square lump at the bottom
of Ihc Ilusk , while I II\' howl of I he Iinsk is exceptionally thin.

,'<1/'(/1ifin/ .11"-,,, ic (,'/IIS ~,--The flasks hu vc a striking similarity to
IH'ads uuul« of I Ill' s.uue lYI1(" of glas". und it seems probable that
I he flash: rosul \tod 1'1'0111I he eHorl of the artisan to produce
flasks lroru t he s.uuo tuutvrinl Irom which his beads were made,
I (',':tllSI' 1 t lriuk till' Iwad" 1':1111('first. the flasks later.

SilllJlinl FOI'II/. 1.(lII!/illlflillll//!1 .'ill'iJlcd.-The ru-tisnn made a
tube of striped lllo:<ai" f,!:las:::hy roiling lip a sheet so Lbat the
si ripcs would all l'\'lll:lill lougi! udinally pnralk-l, The tube was
clusi«] u nd till' blower hlcw into I he distant end. The result would
be a llusk wi t h IUlll.d I udinul, iuorc or less parallel stripes, wider on
till' bowl, 1I:l1TOW('r Oil the lH'I'I'. In dosing the distant end of the
tubo till' si ripos or stru la were often t wisted spirally, thus adding
beauty 10 the put torn.

~udl flasks :t re ill uuuiv "oiled ions, the finest example being
fiJ!;lll'l'd ill colors I,y Autou Kisu ill his work 011glass (Das Glas im
Altcrtunu, pl. l l , fig. :,1. \1,,.11known as the principal work on
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:llIli,1'1<' 1-'.1:1:-::4,III l hi« 1"':"llillll 11:1,1,III ",' 1111'",,1011,01I,allll~
prll,'p,'d rrollll 1111'III 1,"11"'11 ill:1 ,..11!~liI'1'11:11,11\11111:11-'."111'1':1111:1.1'
jll'rl"'lldi"III:lr III till' 1,:1",' I I II:I~:I 1"'111:111,t1d""illlil:lnl,r I" 111:111.\
IlI'ad,' or 111:11lH'ri"d IIlli,'I, """111" I" 11'111'" 11'1101,,01illlll 1111'Illsl
'~l'ltlllry 1\ .u,

TIt/, 811"1/11 S F"r/ll /,'"I,'S fI/I tI/I lt.url '1'111'1",'hlli,!II" ill Ihis
put lr-ru i:-:11101'1','ollll'li":lto-d :11101it i" /11""''''':111 III ui v « a dl'lail,'d
d"snipllllll or :1 1,\pi":1i "\:11111'1,'III "'11'11a 11:1,," '1'111'lilll'"L
Slll'l'illll'lI I Ilal'" S",'II i" ill 1111'pril':II,' ,'oll",'lioll "I' I ,,"..1I:1"ji
h'('!"I's, 11110hall' p''I"lIlill.,,, Ill" I" ,,111,(' il '11 Ill,' 1"i"'III', '1'111'
llusk is I~ ilwlll's Iligll :1111111 inr-l ••." i,l "i"'IIIIII"I!'III"', 11", 1","1
Iwilll-'. 11101'1'or it-S:-lt urhiu.uv 1111:(1"'''11111"I illI' jlllljl'l'lilll-'. glrdll'
j"('g;ioll, Till' 1H'l'k i" "hort .uul 11:11'1'011,'1'111'Illdri is d"l'p 101111'
with Iiue slrip,'s of \"hill' whir]: 1"11'I11:t l,oJlZllIII:tl "1'1 or "i"
wide loops ill Lil{' p;inll,' rvuiuu. till' ('lld, or till' "lripl'~ t hut run
upwards hf'illl-'. pruulk-l ill the ru-ck. B,'lrJ\1 I hI' gird!\' reuiou \\'I' sec
a festoon put tern or li v« or murv vort icu l 1'111I"or whit« fvsl ouus.
which also (,OI'ITSPOlld to t he fin' loops uhovc, t ho upper ends of
the Iestoous IWII' Il'atilll-'. ill!') t lu- :11l1-'.1,'~fnl'llH'd h,Yt hc loops, uud
hp[ W(,(,II till' fin' IIPIH'r 1",,1'''' It r-xuiuinu t iou with a ruugnilier
shows t hut the mut rix is 111:111"lip of a "I'ril''' of all('J'lIalillg st rn l n,
perpendicular III thl' "lIdal'" of the ho\\,l I'IJ1' 11hito strata art'
like hail' lint-s, Ill\' 1,IlI!' ruurh wider. Thl'l'I' arc li v« whit« u nd
Iive blLip st rutu ill r-uch lonp. all st:lIldilll-'. oil "lid iuul u ppeuriug to
vanish d01l'1I in UI(' ruut rix of tll(' I-'.Ia"", ill IIll' 11I.III11CI'seen in
runny typed of stratified und r'o!tIlIlIJ:II' III1Nlil' /!la~s in which I he
minor units an' opuqu« .uul t h» iuut rix, or gms!';l'r units, truus-
lucent. The Iostoons show the surue ehurru-Ivristiv, and when we
ol.scrv« tho Luse 01' hott oru we s,'e that t hor« is a twist of foul'
-uch strata ill UII' navel. The tr-chuiquc is nhsolutely Iaull lcss,
:11111was as Follows i->

Five long si rips of stratified glass '\'C'I'C nuulo. ouch strip being
vice us long as the loops, each consisting of Ji VI' layers of thin,

white, opaque glass and Jive layers of thicker, hluv glass, These
:'trip:; were doubled lcugthwiso, Ionuing five sepurutc loops,
liko pears with long slender necks. Those loops were placed in a
horizontal roll', fused side to side and then rolled inlo a tube,
"hich naturally was wider in the 100Jl cud thnu ill the end of the
pnrnllr-l stripel, In order to cuusc the loop» tu uppeur 011 the
hll\\ 1 ubove the girdle l'l'gion, the tube had to be lengthened
1""':II'tl:> tho l.ase. .\1lI1 t his wu-. 010111'hy Iir-t. mukiug !L long

~



sll'ip Id' sll':llilil'd gl:i,.;,.; ,,1'1111/ ",llilt- alld two 111111'laY('I'H, I'l'iaillill~
till' H:llIlI' PI'll1'''1'1 i"il'" "I' I hi('klll''';''' as ill (1)(' loops. 'I'his HI.rip
was I wi"ll'd :-;pir:dly iul o a 111111'uf (1)(' S:IIIII' t hick m-ss as 1.1)('loop
till J(' : IIId t Ill' I \I 1/ I IJi I1'S I I 1'),(' I'llS('d I (I g(' I 1)('I' so a H t 0 I'0 I'JII a 1011/!:(H'

j ulu-. '1'1)(' 1(11\'1'1'I11i",lt-d 1'lId 1\,:1"dosed ill I.",isl iuu; aH I.h(' pa('I,('m
shows dislilldly. \Ye had HOII' a sill/!:le long t.ulx: ill which t.ho
fill 111'1'pa 11 r-ru \l':IS ill a ('olllJ))'('s"I'd sl:1I I' and all t.luu. waH 1lI'('ded
to hrill/!: il out as \\'(' SI'I' il 011 (1)(' howl was to hlow ill \,1)(' open
Irc« ('lid of tli« (111)(' while the rest of t he l.uho was hroughf to
Iusiou. Finully the lower purt was surface drav;gcd.

Another ."1'1 IIIOn' ('olllpli('atl'd pn ttvru is S('I'II ill the EVlLlI (lor-
ga collection ill i{OIlW. This howl-Husk is of strutlfiod glass in
while uud violi-t bY(TS. It. has four loops on the girdlc, but
possesses ti)(' ('haral'iI'riHlic Ihat the ccutrnl field ill each loop
consists of plunuiie mosaic Ulasli of ultornnt.ing IPIW('S of white and
yellow, they Iwill/!: so nrr.uurcd thut t hcv could 1101,possibly have
bC'C'11produced on Iho IIOWI afla ihi« had been blou:« out. In
fact the plumul o mosaic fields consist of Irugmcnts of already
made plumate glass cvidvut lv Iukcn from another broken bowl
and fittl'd ill when the full!' loops were rolled into a tube, the
white Ipa ves pnt/illg sharply a nd ubrupt ly ugninst thc innermost
band in I ill' loop.

These two Iypes being the most coruplicuted and thus most
difficult to explain satisfa,'L'5rily, all others may now, in order
Hot to lengthen I his nrt ieI« too ruuch, be deferred to a future
time, nud it n-iunius ouly to sumnuuizo the conclusions based
UpOIl the :1I'g111l11'llis "pi forth ul.ovc.

In regard to tho actual blowing of these earliest blown flasks,
we cn n assume 111I'pt' dilf'orcn I 1Ill'1hods.

Till' cvlindcr of gh,.:" wus hlowu into directly without a mouth
piece, 01' a metal t ul«- was used, If (his metal tube was in-
serted dl'pply ill till' eylilldl'l'. the neck of the bowl would cbrre-
spend (0 the iengl h of I he t ubc and t hc bowl would spread out
abruptly, us, Ior instuuce. in thc Perugia fiask or in that of the
Mel ropolitnn Museum, Bolh are ruror thun the next form. If
no metal pip!' was used, 01' if it was not. deeply set in the glass
tube, the gl:J,ss bowl would widen out gradually and carry the
pattern along. I-IUl'h Ilnsks arc very couunon ill collections.

In l'<'gard tu flasks which show 110 uu-cting sciuns betweenthe
loops u nd which wore nuulo Iroiu a solid hnr of mosaic glass, the
technique was IlIO\'(' or 11';':"I Ill' S:1I11\'. Th('se Ilusks arc generally
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111111'1.l hivkr-r 111:1111111'01111'1''',11111Illt'il (':lp:ll'il Y is :-;111:111.~OII1C
S('('1I1 10 huv« 11('1'111101'1'.1Ollt wl.il« fllsillg all" unlv sliJ.!,lilly ('11-
lal'l-!:('d II,\' hluwinu,

If 11.1' ('OI"'I'I'IIII'S~ or Ill,' ill\'I'~1 iJ.!,1I1iOII~ ~I'I Inrf.h ill a supvr-
Iiciul nuuuu-r ill Illis P:IjH'1' I" sIISlaill(''', 1\'(' IlIay ('Olll'llId(' 1111I1.:

I. 'J'III'J'(~ aI'\' t 1\0 dist iru-t tyP('" or gl:t,,"-ldll\\'illJ.!,. 0111'1'1'0111a
tulx- or J,!;1:u;s;0111'1'1'0111a huhl.l« of 1I11'l11'" J,!;las". Thl' t1l111'-
blowing is tlH' !'ariil'''(', ill\'I'IIII'd ill IhI' I'toll'llIail' pl'l'iod.

2. The eariil'::;(' blown \'I'Hi'iI'''' urt- uuuk- of IlIoHail' J,!;1:Is8which
could IIOt 1)(' hlown 1'1'0111a 1IIIIIb"'. alld t 11('uulv wuv to explain
their nuture is to aSSIIIIl(, that I I\(',)' hnvr- \"'('11 bluwn Irom I11Ill's.

3. The discovery of glnss-hlowing \I':IS t lu: 1'1'f'1I1t. or I he ,,/To l'I. of
the urt.isnn to muko JlaHh out of t ho sunu: kiu.ls of mosaic ~IHSS
from whieh he mudo his Iwads. TIll' various s((op::: leudiug to
glass-hlowing from a bubble would 1Jl.~ubout us follows; -Mosnic
glass; mosai« glass bl'ads; cylinder III:HIP of niosuic glass; dosing
the cylinder at one I'lId alld blowillg ill till' ot ln-r; using a llH'lal
tube as mouth piece; taking a film of fusl'd glaHS 011 the cud of
the pipe and producing :L bubble.

4. No blown glass vessels existed lx-Ior» the Ptolt-uiics. Dur-
ing this period tho four great events ill th« J,!;!assindustry were
the discovery of columnar mosaic glass: the dipped and cut-off
rod; the blowing of glass first Iroru a cylinder and later 1'1'011Ia
bubble by means of a metal tube 01' pipe,


