CDEFe3e||}T~ &@VvT\c METHOD OF MANUFACTURI NG SUCCESSI VE SPHERI CAL GLASS
ART| CLES W TH FI GURI NES ACCOMVODATED THEREI N, AND ARTI CLES OBTAI NED W TH
THE METHOD The |w ention relates to the manufacture of spherical glass

obj ects, in each mm”/ hr eedi mensi onakl obj ect is accommobdated. A
Wln many enbodi ments. 5 It is an object of the

met hod of this t
I nvention to desi gn *aoogpt h such that a very large production speed on

i ndustrial scale can be realized wherein the obtained spherical glass
articles nevertheless conply with very high technical standards. 10 It is a
further object WETHOP ORVERNUBACTURDKGVSUECES SIEYIOSPRER hcahi Ghasbe nass

production can C en 1y

provi des a neth%§¥g?ghgnﬁ¥g%t%$¢%%&s cc§§§°%%5§%%%¥ @%#ﬁ%F§SS£gﬁtIC|eS

15 each of whi CARTSCRESOORDAANED WITHr TEE AMEEHGD onal obj ect or figurine,
whi ch met hod conprises the follow ng steps, to be perfornmed in a suitable
sequence, of: (a) providing a container with a nmass of nolten glass, which

cont ai ner conpri ses Ehdi$nhangéonp9ﬁlﬁgeiotwh¢@@ghammf@mt¢iqu®ﬂ gl ass can

oot me S BRnBLOULY BO.LDCORRLEYS! ooh oL 2t S GUALORSY (fiycuho |y

encl osi ng successively at~least urine | ten glass y feeding
nol ten gl ass th@xmeosiooaia@bnéqttlsm@cg®mm@ﬁa%@@ pdrngoimbdigof hehasl tewe

gl ass 25 beforelgrka%&grlﬁtﬁgn%cémggggmgg nolten gl ass nasses ' are

formed, in each of rrners edded; and (e) nodelling these
masses to aSSpherlcaEtfmsnabyob]sebsoéntnalinQmﬁanrQQtd©magnralhengoﬁor a

time with simiLgaROuRae0g! LBg oPathat ptbs,oL 2SS Spbidlbh opnqd0ctasloh o

t hod the problem may occur that arr s enc ose n the zone I'n h the
gséss masses feﬁcai@nﬁaﬂ beaseal ppedi vheratket heit @t 2 ynednsploerinsla resul t

of *159159* | glass articles nevertheless comply with very high

technical standards.

10 It is a further object of the invention to provide a
method with which the mass production can take place at
very low cost.

The invention generxrally provides a method of
manufacturing successive spherical glass articles, in

15 each of which is accommodated a three-dimensional object
oxr figurine, which method comprises the following steps,
to be performed in a suitable sequence, of:

(a) providing a container with a mass of molten

- glass, which container comprises a discharge opening

20 through which liquid glass can be delivered;

(b) providing thermally resistant figurines;

(c} wholly enclosing successively at least one
figurine by molten glass by feeding molten glass thereto
from at least two sides; (d) portioning the molten glass

25 Dbefore or after step (c) such that molten glass masses
are formed, in each of which a figurine is embedded; and

(e) modelling these masses to a spherical form by
substantially omnidirectional rolling for a time with
simultaneous cooling so that the glass solidifies.

30 In such a method the problem may occur that air is
enclosed in the zone in which the glass masses fed from
at least two sides make mutually contact. As a result of

IHATRHROARR

*159159*
)



2 the great viscosity of the glass, air or other gas inclusion is no | onger
able to escape. Air bubbles or other gas inclusions affect to a

consi derabl e degree the aesthetic quality of the product for manufacture.
It is 5 therefore desirable to performthe et hod according to the

i nvention such that there is no, or only negligible,danger of air
inclusions. In fﬂ?sg?%ibe%%S??&ﬁ%%t%%dy%%c%iﬁgﬁg ort R Pﬁgsﬁiﬁ@ﬁ can
preferably conpihskusiep {§)npeldwger ngbbé epo (e€3cspbst Abti Bubplies e
absence 10 of a '

s_whi ¢h, cannot dlssggve in nolten gl SS,.,such that gas

i ncl usi ons, forogﬁgfa%%% T BT R s L ET B prRvBnt BAS T ACEBREF i ggﬁﬁo&%ﬁént
conprises step égitheriorguabisyept (fheitradgasedbos wauinfannmente .unders

bstanti al d 15 | t t] nbodi f th t hod
compr | Ses step. LRI F BTt br 0 Nb 80k (7)PerE ¢ TR pResURER ST “5og5Se & can
di ssol ve in nol tka ghasstidorsudcistanee tyedroges, nbebruanlpeaeglargddle 20 I n

der t th t th di t t hod i
recommended whi SRPSERRTT Se8F STep tTIORer f o it MG STSBPLES RPEeRSiEiheat i ng
the successive &cgordims, téothé nshescei én cat eppefatabdyi notper iGredert epf
8S0C. v 2S A speci T ¢ erbodkopnl, pag, dhe( special LaRLHI vl Bal (SleRa) s

performed by neans o rrst rolfe I's recessed_a hellcal groove
with a snodth ro@ind gasnyvhivvhchenrodt edissotivé ven molheabyasss a siahstthat

peripheral Speegasyg?89ﬁ9§6 sW £ Zi SCONd. T 91 L epugph ¥en %Ee&gﬁ%ﬁ%&ﬁe%Qd

peri pheral spee ering fromt frrst peripheral speed, secon
roller is snmooth or RigeeFsdiprevbedinent hcempel$edl S§ebove. - A

dpeci fic enbodi ment R b echal t al theeglass %qﬁ%hgg ikal I'y
consists of the folléﬁfn% ggégﬁﬁgﬁiﬁiéﬁtg§?~i@ - é -e-. c.n76 @6Si8%l ~ ~ -
under substantial underpressure.

15 An alternative embodiment of the method comprises
step
(h) performing step (f) in the presence of a gas
which can dissolve in molten glass, for instance
hydrogen, helium, neon, argon.
20 In order to prevent thermal stresses, the embodiment
of the method is recommended which comprises step
(i) performing step (c) after pre-heating the
successive figqurines, for instance to a temperxature in
the order of 850°C.

@5 25 A specific embodiment has the special feature that
step (e) is performed by means of a first roller in which
is recessed a helical groove with a smooth round form,
which roller is driven rotatably at a first peripheral
speed and co-acts with a second roller driven at a second

30 peripheral speed differing from the first peripheral
speed, which second roller is smooth or likewise provided
with a helical groove.

" A specific embodiment has the special feature that
the glass substantially consists of the following

35 constituents:

sio, .

Na,O.:.
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CaO
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- - . ~C . 16 % Na~O : - " C. 6o0C~ . - 3c. 2%K-O A
preferred enmbodi ment has the specral feature that each figurine is provided
bef orehand with a glaze coating . conprisin at | east one oxide fromthe
group of which Si, 5 Al, Na, My, Zr formp wi th col ouring pignments on
the basis of elenents frorpthe group of whrch Fe, Pb, C formhart. A
specific enbodrnentﬂhaszihexgﬁecral feature that the glazing of the

figurines consists ssutgﬁteafra:tzrreldl yzrr@boll(aretnrte i@l oM r@:@@rhsit iﬁé@@&ﬁe flap %
Si02 14.7 % AL203.4 0.15 11.2 @6 %rest A

specific enbodﬁﬁgﬁtf&ﬁ”Fﬁgenéthaogaéﬁ 5d OF6 tQCﬁg?%eh%?%thg
characteri zed Iclﬁ;r{ph&fs:r.trf@e amtienisal dmfe tdaﬁdfel glrlblnﬂeﬁaecojlt@d;n&)f_ heh{ehl oW ng

constituents: % Si,.Oz C . 1. 9 % NazOc. 4.2 % wbo
S S Ao Yo AN ed oM BT et B O I (A S04 Br & ¢ PAE ¢ he
materi al of theafdigunes eorntiss £3 ofl $ieanirioal v fofwial cteredn cewpssy fOfm
I nstance kaol in &%hina clay), pipe clay or the like.
part.
A specific embodiment has the special feature that
the glazing of the figurines consists substantially of
10 the following constituents:
61.5 % Sio,
o 14.7 % ALO,
g 4, Na,0
% K0
15 11.2 % Ca0
1.3 % rest

N o
o\®

A specific embodiment of the method according to the
invention is herein characterized in that the material of

~ the figurines contains the following constituents:
20

c. 65 % SiO,
c. 19 % AL,
c. S % Na,0
c. 4.2 % Mgo
c. 6.4 %5 Ca0 )
© 25 A specific embodiment has the special feature that

the material of the figurines consists substantially of a
ceramic mass, for instance kaolin (china clay), pipe clay
or the like.
It should be understood that the material must be
30 modelled beforehand until it has obtained the desired
* three-dimensional form. The material can for instance be
wetted in powder form, thus resulting in a certain
cohesion. A first cohesion is then obtained by a pre-
heating, which can take place in a manner to be described
35 below. Only after embedding in the still red-hot plastic
- glass mass does a definitive hardening of the figurines

takes place. ST e



It should be understood that the material nust be 30 nodell ed beforehand
until it has obtained the desired three-dinensional form The material can
for instance be wetted in powder form thus resulting in a certain
cohesion. A first cohesion is then obtained4by a preheating, which can take
plrace in a manner to be described 35 below. Only after, epbedding in the
still red-hot plasti’ S-%Paﬁ%"n%f O H%%“%Wb%?ﬁ#‘?i %Beﬁé?ﬂgﬁ?ﬁéug’ﬁ tRet
figurines takesHd af€serial .of the figurines _conta#nA spetéhike embodi ment
has the special_feature th tthﬁ ngtﬁglal of the figurines contains at

| east appr oxi matBEF PFEFBF 1 HWF Y EOhSTY IR TS8R BUSPSF O-521. 0 0o ALz031 . O
0 ~. " ..n2~31.2 % CaOfn 5005 OO, . 2 a NazO102 . 0O % K~OA vari ant has the

ialof the figurines contains at |east

special feature that_th r

approxinate%y t he’ "ZL:E:Qﬁéﬁf%omjng constituents: 62.0 % Si 02152.0 o
Ahz031. 1 % FE~030.5 % Ga032F®,C My00 . 7 % Na~O 201.0 a KzOln order to
avoi d t her nal stressei, the qgthodaccording to the invention is preferably
per formed suchthat co I?ng 6%°t he spherical articles takes place
byprogressing throughotbe%tlegPerature path fromthe25anneal i ng tenperature
to the strain tenperafu e$akaq9hosen speed such that cooling takes place
insubstantially stress:frée manner. The invention further relates to a

met hod whi @@conpri ses2s@ep3Bg ) annealing after step (e) by again fully
heat i ngt he spheri cal, gl ticles,.to ] I esges ;
subsequent |y coolingAgY%§f§§§oh%%ré?%s%%§€g¥gb%€%ggggcf§;E §§% ﬁ@ieF1?¥

__A further varé¢@ntheffigermpesodontensiay teasheaBBrinyveatedy ¢owepri ses

tﬁ@ fol l ow ng sgepsPing £&rsdividipg. the nolten glass delivered via the

di scharge opening 1nto %UCC6$SIV6 portions; 5 (1) providing a nould with

at | east roughl yheni &pher¥c8iOpottom and an at | east roughl yheni spheri cal

cover for plsaci ng thegegnsang ¢ enoving.therefrom5(m pouring a first

portion of glass onto thebottbm (n) placing at |east one figurine on and

optional lypartially ih-+h¥sFEi%st portion of glass; (o) pouring a second

portion of glass ontogtéesfisst 10portion of glass and the figurine; (p)

pl acing the cover while pressing the thusenclosed mass; (q) renoving the

cover; (r) renoving the-PofnaC at | east nore or | ess15spherical gl ass nass

with figurine encloseg, yhergihip. and(s) performng step (e).1n yet another

embodi nent _t he i nventjon prgvides amethod of manufacturing successive

spheri cal &passarticl%sg #n¥&hch of which is accomodated a

figurine, 20whi ch nethedocagpr teeavehe tloéhasdl ngtseepeasof the) mprdadi ng a

container. with_a naﬁs of nnkhenglass . Whi ch congaing; coggrisescf h

di schar ge openi AGRRTShEahChEnE| HREGPHECR Va1 BECARGAPHY oPRREOR Mg Suc

verti cal t ubul artbant cablimgdoé| thet sphsrSceh &hatciesubskas pleawbdafy |1 quid

gl ass can be del ] i | sC g Lng.. = u eni t he val ve

fqr delivering é%¥§£§g%§#§fF?gﬁﬁéﬁgFgés€§ﬁ§€%Q§Pﬁﬁ|Péﬁéoég 9 gﬂ%%lying

s&¢cessi veRiSgur amesal ingr henpenatyrei got heenahdeehn Seoberhatxehede30obj ect s

are received in o] S h R W, ) scausing the

glass flowto c%%?gagtgggghtEﬁggngé%giﬁagi?ﬁg Eﬁ%%gs ﬁﬁggo ﬁécts in the

gl ass mass; ~. _subgtyntisééysevebyssEpae arangerhe | ower part of the35gl ass

flow in which a figukipe;i Lt At k! I ASSes. are

formed, in each. of m%#%hlg§e?F%§?iﬁgrﬁgggn%ggég%% gﬁgQHEEEhgbaﬁﬁpQ§§
comprises step

30 (j) annealing after step (e) by again fully heating
the spherical glass articles to remove internal stresses
and subsequently cooling slowly to for instance about

T 50°Cy
- . A further variant of the method according to the

35 invention comprises the following steps of:

(k) dividing the molten glass delivered via the

discharge opening into successive portions;



6 (e) nodelling these masses to a spherical form bysubstantially
ornnidirectional rolling with sinultaneouscooling so that the glass
solidifies. A preferred enbodi nrent has the special feature that5the nandre
has a widened | ower part which can co-act asval ve body with the nouth edge
of- the di scharge open{ggserV|n as val ve seat.Yet another enbodi ment is

characterized in that st ep¥RYEHeR A (&Y 2L ntfasr dTugBhtave

rol | er s10t oget hateminsistee APc AL I StitEbipaEs@gen open ¢vsd NegmLgondi tions this
| att er enbodi me t can dvant ageousl y have t he, special feature that . the

rollersare driv ET hCP LS Derd pRTAF 1 P S T8 hi g ¢ i FgPRRLng
contraction Oftﬁﬁéiﬂﬂﬁémflow It is noted hereinl5that the rollers in this
case have a "pulling" nction. An_effective sIretc? of the glass flow
hereby occurs.In the &%gep%ﬁleqt% IO T R o v@??sa?t Prel 1éf‘l?velyl ow
speed or are sl ayeckstoywn rel ative to the dr|V|nggIass flow, a certain
expansi on occurs upstgeenlgelatlvezo;o the rollers,, fol
contraction as a resul®’ oPtRAE*PRIRL i VST iR T %%Eﬁﬁﬁémbﬁe%¢nébﬁe??ﬁeﬁyby
the co-acting ropdersallgpeni this eivhost et has dhegbpeci al feature
that.the.rollers have rtI heri cal vities co i n25re [
positions during rotatTon?A ﬁig%tl c%?c%rr\%o%?’ﬁ%h?nh% 9(#1 gssp%%f‘al 9% fh’fﬁt
thatstep (VL0 s performedfbgleastamd tie ofidnt e gl ass fl owbet ween t he
figurines. This Iatter Fbﬁﬁb % forely ggygpt@gfpgs yéggﬁg e{ﬁgrgﬁg such t hat
use i s made of two o-acting, general VE, “su ?antlally
V%shaped cutting%@@ﬁ%SEd mAesalready descrlbed above the figurines are . -
r-ef erably pre-heate r difge The possibility 35 is also
descri bed of making u@%p ?9§Oﬁgﬂgp€$96§tending "through the discharge
openi ng of the gl ass ééhtaemev1ngnthm|sOEWbbd|menlea$mamw;nw®neéeaan be
pr e- heat ed sichpl u f ch
figurine |n?ﬁe ty B E}C%gs ?3'ﬁe§?%§d” nahg %ﬁggJSé%gﬁ%ggfgﬁongngf
gl ass, figurines and @$thﬁ§ﬁ9V@l@9n@ﬁ%@r %X advantages, particularly in

conbi nation5wi th eachyQt HgE. ahbrAEY éx%oaﬂﬁéﬁ@cﬁgelﬁmié’ﬁtpi’@(}ldes a
the.figurines and the_glass to_have substantially the sapethernal

coefficient of RPERSRORT MAPVIRSLRELPY ZBUCGREREYE [ FRASICHE eBLEFEN with
the described cogpestlésnsiaokthah éﬂ%ﬁ?&hsiée§§@§mrﬁé@a@é@V§nf§§urfh§

col our - fast% ess10of the g# éf g nust Furthe£ ﬁg mnth hlg?

st andar ds. TH&se 4Pech| BEERARAF FPPRBELSFE ht iR el AbieY: dF%%H% i onof the
glazing.Finally, the Kﬁyep&bomdiﬁéaie@oﬁ@aﬁnéﬁhﬁitﬁaé R esSarft inélleehn which
a three-dinensionfl objeg é 15whi ¢ch spherlcg%ﬁarticle with the

t hr ee- di nensi ona¥~3BF ect’enbdd &l ?h%?%.ﬁOT%rh%%ﬁfac?hﬁ b9© apBFYRY one of
t heabove describeulohtbadsobtcéheaddbpeaumdbvetmnd ihad wivieht hameondécal
figurinecan be e a The |gur| e, c an be

resistant in a ngﬁﬁgggguc%n%ﬁgb % ?%?%%de g u?a?%cmhol %gﬁgg ggggéwte
t%& very hi @ tenPetéquid gflelke ghasbe @elavereduvizaiths dnschasgance are
verysuitable in &géﬁ ﬁsspect A glass figurine or aconbination of a nunber
of glass figurinéS can~al so be25envi saged whi ch™ fuse together to_a greater
or lesserdegree with (hé¢ epeagsgl ahengagvasiodudehgvenbradsagdl Alhwsof
enbodi nent the c S h u ig o] ess
sharp than in thg9 ?th gég%l%h hgn%iﬂgf%ahgoﬁgﬁ§ ﬁ?Pgl % QHEEeé%ng
ceran1030f|gur|n@lghélnﬁ§eﬂﬂﬁ@ﬁmmﬁtﬁnhbM/ﬁeaethel@a@@ﬁehn$ﬁche?éﬁénééﬁéethe
annexed dra\@dﬂgsobflseelsnal%legre%ewe&sle bhehwlﬁsaegase& St e A¥RY1ass
perspectiveview of “a continuously operating glass furnace; 35Fig. "2 shows a
schemati c cross-8&e¥ion through agl ass discharge in which a.-central nandrel
i.s received; 8 Fig. (3)SQ@W%l%gsﬁﬂéngiégsCEQéﬁ 88CELARrABEOHER &Rus

al ternative enbodi nent_ of | aSs di sCharge, to which heating neans and
contraction roIIéW@eéﬁénSdﬁéﬁ'SPFﬁesgaV§h69535t§cH@nﬁ??c9%F5§sm§§@vlon

t-hrough the 5—contFacuw@ns@%@e@eQeéhynge@Qkhe&ﬁ £he. 18heshpug tacifophel ew
of alternative rollers which are provided wth ﬁe

her i cesses; Fig.
4 is a schericIspde FLel 6P-W &C8i §c§é€§€15?réﬁg§ H?tﬁacﬁPﬁﬁn fig. 3
with a device coaaeml ﬂ@ll:Qent I@qraetsoméggeéolakengomedgl 2hSeABRS ©F Iwrhtl@h a
spherical articles; Fi artly broken-away perspective viewf a
variant of the déwprzi @c&ﬁd@ﬁgg@g ¥ gBPE 4:Fig. 6 shows' a partly
br oken- away perspectivelbschematic view of a conplete installation adapted
tomanuf acture glass marbles with a figurine acconmodat edt herein;figures 7,
8, 9, 10, 11, 12 show cross-sectionsthrough the processing station of the
devi ce according to20figure 6 where successive figurines are enbedded in
agl ass mass;figure 13 shows a cross-section through a noul dadapted to
perforn1the enbeddlng process |n for |nstancea hellun1enV|ronnent
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A raw material silo 7 connects onto basin 2. Heating takes place via fuel
supply pipes 8 which heat glass nmass 4 from above, as synbolically
designated with flanes 9. 9 Connecti ng ont @ basin 3 in per se known
manner areregenerators 10, 11 which in successive alternation storeheat and
supply conbustion air s Owm ng_tothe alfernatio f the flow
direction and the al té%%a’%]lgﬂgg)g%} r%crt}?%sneo a%%%ego 9‘—’?1 érel%%:’éﬁfﬁge&)?ri”h%yhe
showndi recti on fswystaegiatiatonniditect egemeriabbrind ahdhf sdmudgamercator
11 to regenerator n_ef i h 0 e.if. the receiving generator

t akes pl ace, mhi%%%f%?gdsﬁegﬁg%aerﬁe b‘g'%gged&?%l%ﬁe]l-%%at t he conbustion

ai r10used for the burhepsefarved embehineéht chancyhé¢ ssperebyobeaitnetd. that
chimmey 13 serves, %aﬂa%}'gaﬁg@ é)fwiﬁ'@ﬁ%’bﬁé&éf)%%e\%h?@ﬁ EQYe to'-%ﬁ:t as
relates in particular to the structurein the vicinity of glass discharge
5.15Fi g. 2 showsvahae Padygkask meesnauiehnedge def i Ve edisfhaagdi soiearigsy
channel 14. Owin Lhepresepcesof acentral tubul ar mandrel 15 the gl ass
is delivered in %%ﬁh{!gr a?l ow 1 ?I\ﬁ%Ch' is subjected in natural manner to
acertain contraction %&taapesheér eroedhimeént cks othayavteyizedt ishdhiat sEep
understood, that af the WAL idihsayesdhsehasge-shanhel gl ass has
a tenperature in(t%]eordgrsngf 110%Cla dis therefore refg?ﬁofb?%g%

or ange- hot afdd® cohpyetbey BPYBLied Grn¥eand namesade 1SPHALENE.- wi dened | ower

part 17.25Mandrel 15 ¢ansahsocBgafiiyed £RiatiNolyri fnbSEisENKNQWHRNNEr as
is designated synbolically with arrow 18. Sincethe discharge channel_ is

t
provi ded on its THARPEREBOHSLKaPRY Rt eFhafPEf et At U Pt BARPE NS TRilEr s s

allgpted tothe shape @fitvhe wkdenethopsisdd sérimmerel dbecthedqwirdanad,gart
17 of mandrel 15 can, b\ﬁlFm)VI ng égm_e mandiel up_and down, as accorg_J ng to
y

arrow 20, co-act B8 GOVEFEETHS tRe (fLaffaht@ patt 18 BEFGAnPSES NI ve
seat. (d assfipw dhagaphbBerebyebs LoONthos| edsashaesi sedplullFhg Fushavwsoran
enbodi ment' i n whj ch g relati ve|:¥35v\1i%de naEd‘]Eel Z{LL i S 1%l%s)ed. I nt& this holl ow
mandrel the:- tHReSHFRERSVENGFTBbTRLES OF FRQUITRRS FOPYehBEGRYhgCCuTS -
andpr ef erably enbadtrd caseewdsre thteroblecanabe doiveerdirom tied dmopreuieh
that they cone ti"-)ﬂl ie_in.pinch t he t#bul ar glgaggef low 16. Wth

e

23_of 1
suitable tining 13" cOREFHaPFoR™ i ?‘ﬁo‘fﬁ% g%ﬁ?r’é% Foh' Br t 870 5 cri bed
her ei nbel ow t he §lgasi idsw22aacqutzenaexparsiomedccegs!| apstweaal rsdad ing:

It is noted at_th e I Sk n{ [ eat ' knes_22_c

pr e- heat ed ud:i nﬁgtﬁggs?gﬁf%{ hébiéié?/‘??é; ég ?n‘g?%%}%g%%?gl a%las?c]ehsqﬁhtat(:f
they are as it wehe peédabdkedyandraegubaesageedpainingofieSiond Oy rdd ccahis
heating the tenp Fye.di ence between objects 22 and glass flow 16 is
limted at the n%éng%ﬁéofg}gfeggnt act, whereby thermal stresses remain within
certain linmits. Downs®r ERECAEipi ARRCIBMERL aHAFt FRRaFPE6EddESRLINS i B of

the glass flow tgakgsyrBhaeesbhayei part 0L Bphapceal Negoitndsl bk dwldersy 25
whi ch have in cross-15section for instance the formshow in fig. 3a. By

noki ngt he st3uct Gegister osisirpst AeréBat FetatPht ted, whol | yround passage

is realized which is Ropndedikyuit BRpre8amaRtynhdsi vea égébeai- fAldarnatd et y,
the rollers canal so be prqvided as a cordlﬁgsto fi b

) W th

shal | ow, 20hal f - r 8GBR d¥Vi fiSePeFEODBGRsPY s %ngo\:gEPBQQSt%ﬁe Thas Fiow 29
i ssevered betweepetheeanpeddedgabigetss 22 by neans of twoknives 27, 28 for
novi ng towards each ot ggr. Eependi ng‘Po .t he speed %t whi ch rol.l ers 25
rotate, 25an ef f ecti ve TGSt r&EERENE °§FQ§’§tf 8 38VeRhageetslsr Biertain
expansi on ca@y fi pekreemed ancheshgnated wst hadé' of Awbeplingsehermmntc®9 is
situated in the ar «Ea of theoperi' of thr ough-fged chisnelv_m Ei 4 sho

S }‘ﬂﬁa i

that after |eavi RGCHEri F§FERH 1}298%88?{&' BRCRALvds Vo PIERES (HAFRERE

pl astic masses 3@dpesr.eceived by a roller 31 which is driven rotatably
bynmeans whi ch are not .drawn and ich.is.provided,_w. th.ahalf-round helical
groove 32. As a resul tl‘soia\aﬂt}r?@%ryo\?gfﬁéh?fivggweroﬁl‘\%r Eé?uﬁf@eﬁ tallg? es 30
rol | downwar d -as3rateeizatilyg pre-aesoed3dribirl eobemhgddinded Thye moskeibility
means(not dr )vand .l eave ral.ler. 31 in,still hot_-but_at .legastsalidified
Crater 11 B edpatare ac RS RS oPRKRS BPoopf obs TRPEEEdoI T SRS
"anneal i ng" of th&rguads thellkE sehaegki ngpehéngepét the Fdassbeloorainer. In
t hi stenperature the ther . stressespresent _e | {ze_ Wi thi bout .

m nut es t hrough &E%Eo&@%lﬁﬁﬁ gﬁ_e FE rr&glrest ggﬁaké P‘#g glegs%%és)téf%ﬁ%}érgg,

t he product nust therefore beheated to just above T and then cool ed
slowy.a* The strain tenperature T



bel ow this tenperatureSinternal stresses virtually no |onger equalize (at
T theSl0equal i zation period is about 15 hours).* The cooling speed (V)
during cooling of productsit is necessary to progress through the path T to
T ~a Sslowy in order to avoid stress buil dtup due totenperature
gradi ents. 15Both said tenperatures are dependent on theconposition of the
gl ass, while (v)radépendseoit e choseand egedertey tafret o protuctguEdnet Ha
conposition of gl.ass, r.dj .Q the a n |.gi m 10, in which
t heval ues are stﬁ(lgl\%ntl n _plga%cg%%gég)s%%fg\%&dg%{ EB%egggldﬁg\%i'ngZOt enuer at ures
can be cal cul ated: T .S3560b GaPos1t8PnB. ofF@latski s figpe ok sglaasls gdmzamgeal i ng
progression ofa 0G5 A Gl C - ol : for
the glass artic g‘ftsé’t%ti)Ll &enam#gg?&rae %ﬁa%%%t’hga%ggggéggggoggﬁ r?é) (%%tgﬁgg%
i nvent i onar e5 depédrderaddn athexdi divetmans Idirarpsspnee2 pemimpor tangClodi et er
= 35 Mm: Vv = 254,50 By mnent; - 3 N IRSS reyent ed
bycool i ng accor di 9] to these speeds ab%_zas': ﬁﬁ%gfosgggt%ggg 'lﬁ?ns‘?%%u%&%e
taken into consité’@rrdftaﬂorf:%e'{*_elqlﬁé}tt: @Oénmﬁpéwlwr-egbléaﬁsstﬁelallléé\%lwéﬁh n
the gl ass bel owg[gaue: {dht 3Rl iGAH NG nTNERE g8LESIBRR C¥RBitions so
prevent ed, 35agai n dependi ng on the dianeter of the spherical article,by a
control | ed cool {thg% &hIdAk arsesses &ra Racyantes. do6l CRdo¥geddsthess his
purpose arejdi agt &the PladMg mhst G Rer compld GidMEHRGH s32a@rdsY, =
5C/ mt should therefore be undeFr t oad that_&heafl n% nmustfirst take place if
necessary to Ta,l G A1SP pé‘ﬁifdci&fedlﬁlrﬁhnﬁpés £§ CrddEy EPTRR G t o
a%ri ve at a stress-t34 eflsdiaie. F.n annealing treatnment then takes place
i flaccordance with the, s i ficatian given aboye, whereaftera controlled
cooling to room terrp&r’af?{:r‘r of i% Ilyf"?m &€ atRSalloPdSREE I GHEss
cool i ng speeds gixteincladome wiie e @oltHIG ddiglenssona 1i miE@icat dlsy eafdedded,
formng oftothe gl.ass at, tenperatur.es abaov 000C, t o saj.dt enper at.ur e .of
about 520C l?é n(.’fg”t)‘:fSh g?%}?ﬁrJrs?aéniaﬁ%clfﬁfei“ﬁt&hi“&c&&Fﬁ@ﬁ%WSmgg’Jieﬁtt he
end products. | tenkstded itiedr edooliisnghapnagye@ssiedn byelapp 150G wWineclofi $he
t hemai n concern L Ce, rein separ at e heat 15treat nent, annealing
bet ween 520C an(fbgﬁ\g{:?&%”i’s&gllbseggceg‘shsoa@fsy‘. The i nfluence of the inserted
figurine generall yconkt sthowl dfbec erraids tmidetinalt mergotthatmoldne figurine
predictable. |t | ¢ pat , rti | there is
substantial pre- ea[}?%\eé,/ﬁ?l%é%%bﬁqe%s'%# g%%t&r', gggur%q%l tlhn)aét \Mség{%%cool i ng
speeds are 8BserbhmrmalivitTenistandr dun a oarrexf sech Wartf fonmharghlcelour
of clarity in the .t awam  heesegand d 6660 HIddheld Rl Shd S
not drawn in figure 4. Re#er ence I s. ;é)g érrtxraed\gﬂlen t"e%?’s rgg?pect F{o fi d:ur es 5
and 6 in which ol FiasentCooRipingteeiala doshdmstianafrgedateny . Figure 5
shows a contai negyMOdpfOrih iens %&E.OVK‘BQ*&s%O'ﬂ%ﬁré dsGharge 102. A
gl ass flow 103 fl owsdownwar ds_her et hr ough. ass flow 103 is guided round

a30- hol | ow. rra_nd-"r%l‘bliféﬁtb?ﬁ P d]f}m&ﬂw’-’n&:ﬁ éJ_léereéégl’(}’é‘Te@r fcladhﬁlr?é’s be

1(}6- - Tﬂe ]f! ggri @ﬁv?%%gdﬁsﬁ?ﬁf}?eﬂ:snégtt%;@%rnﬁb &f graldtens ok hesddd such
that the figurines ar e y enmbedde Liqui as, at that,positjon
owi ng to. - the GEATSBVBR: ofPY SERI DA 4 A2 5% HVIE THIIGRE 207,
108 are provi dectid ¢ hembbiimerit alHey dwetiSpherdficalhe figanind @9~4H3D,tHELO
respectively, wherein roller 07, _1Q8are driven,such that the respective
cavities, positi ﬂ%egeﬁf%$‘écflti#ee ?‘F%agba,rpt&émelrn Bﬁﬁ %P %phere. The
13 supply of fi gigseesbdqbemisoditdriterwisyinctowninzedndd a tdesrdcessi ve
formng in %ch ase_of said spherical shapeby cavities 109, 110. Thus is
ensured thaf “a frgerfne€106'is al ways accommodated in the centre of a gl ass
sphere5111. After | eaYhagithenyiarehvilel weewn beoldlercs deed Wi H hesférddnce

pl astic class artic h.wi.th a figurine 106therein drop onto two
profiled roller sééiléﬁél%%e%%c%%gr&eme%sch }%er%evlinded with a nore or |ess

sem -cylindrical, hel i Eagl yleshewnsli mghighkgsscHamathic anbaiawmerspective

t.helOrollers 112,.113 ar i p I ir | iye to one

anot her, _V\herebi\’%l%%i 8?e§ {ﬁ%é%lﬁg?éé;lrgp%%}e%ﬁgg z??'c%toérsgi@;}'g}r?%ééé’rrow 114 to

t hen besubj 85ted to aFfignal phoeessischematin |drdss alastihkn ddierwshbel ow
with reference t Lgu I can r j n; SFed
direction. The pg%%%goégfggagggvgg%lg% h%n e Ilsa% ong)gprgcgzle?ieqd‘% :E:%tl on.dF‘l gure
6 shows a container 115 with |iquid glassll6.-The container has two

di scharges 117,. 118 and twopl ungers 119, 120 which are .novabl e up and
downwar d under 20t he control of a central control unit and which candeliver
i n pul sati ng manner one dropl et of glassrespectively 12Z, 122 at a tine via
di scharges 117, 118. For the sake of clarity figure 6 al so shows
asalternative that the glass flow can be portioned by25nmaki ng use of
cutting knives 27, 28 (conpare figure 3).The droplets or portions of glass

A ~NA A NS o N o o v Y T . o



14 delivered by a heating device 129, where a heating to for instance 850C
takes pl ace.. The i nfeed tube 130 of heating device 129 connects onto a
di scharge device 31with a spiral-shaped vibrating chute 132. SA subsequent
step of 60 then takes place to afollow ng poéition. In this position a
droplet 121 ispoured via conduit 123 Into the figurine and the
al readypresent gl ass F191 i ngSoMm' s e BREBHH I CrFHSeISAO5 PR ERERVEGaPR
rotated through alfshsdanee Gfibddimena PO td1s WNET SclRa £QYET £ BN wHk AP
133cl oses the bottomin the manner of a mould and the glassarticle acquires
a general spheritet - YHAJREERHART SR GG X8y ‘é‘g]gjt‘?F%n‘%r%a? 869él 12S
further rotated through$0 1 $hevPasiddimadiancepest sagr BehaRrsigh34ne
mhichlScarri%§ t he forned geq$ral %%fpherigﬁg article to adischarge tube
135 by ej ectifon FPN petbW Mot H 1t fofd7 ti onal directiona
provisions can f or ipnsganzebshappld etby oridvhict palpeseative roitamee an
airflow apusher or the |like (see fiﬁﬁi 1 and .12).20Situated at the end of
di scharge condui tP4%35 3FerfPetee % SERATT I TR0, T Yener aFl y
cylindricalroller 136FiMpi ch to-acdcshdneeronididandiawmi ch tlseddivehaata
di fferent speed. r.31 is.situated a burner 137 which25serves for
so-called "fi re-%%?%@%%ﬁ%ﬁgo?g’?%%&f% rréé(g Igll%'ssiz;r‘ﬁtfg:lrl1 e%.g“ap\vf‘(éﬁpgf)gpﬁc &4ei ng
her eby takes Opl ackewdichfaci tolhines the pracs seesweel inng sphelecspheri ca
gl assarticles toaﬁt§g gLical shape. Downstream of burner 137 acooling takes
pl ace such that the glass articles with the30figurines enclosed therein
solidify conpletely ahiidcah BkevppedarthherritEnmvavrpendbess ivenvéypor

t 138 to bec i h her : ARk ; feVvi Ser Anepeating to
Pﬁ% core of theagﬁt?gYégiﬁgge?ﬁ %a é%g%rgig%%rst,lﬁgl?gm£%§§§ea40ery
gradual cooling. ThusFig35enshews a parthe Dmiemeavay tPerepegtave
essential l'y 1fy eegfbrbhgt Bl vSLyesses. éorréﬂ'_léli’é efn e d P SO0Yh ng%'&%dd%a' I the
structure inthe region of carrousel 125. 15 The figures show the
respective stati BABUEBFFBEPOBHR Y MR¥PLeha L et | hrausine pasromeesatedgur e
7 shows the situghkeaihh which a droplet 122 is poured via conduit 124 onto
the bottom 126. The bottom 5 consists of two parts, i.e. a hem spheri cal
| ower part . 140 and &h9YPB&Er7cofr eSpohdi nty For FRAY pa¥F PS 2 FeFtiRTiEn
openi ng 142. Fi gtheoB8ghhene phecess uid i ot Tomhd £heBe f dgUL bBE atGriding aeed
by neans of ? pigk and place unit 143..to0 {i ure 9 shows %ge ituation in
which a gl a$s mass9r5% swgﬁﬁ?eﬁu%ﬁ?%s%ﬁ% TIPS Vi RS cORAGAEeD3R B gure

10 shows the sitygaassnmanswhi ch press 133 conpletes the spherical shape
under pressure to forma sphecical plastic cl ss_wi.th fiqur

encl osed 15 therein. E?%BFE ii %ﬁ%ﬂg ?h%r%%%hggg?ggﬁhF%ﬁé?ﬁg Fo?ﬁ%ﬁgfound
articles 111 canaﬂep;ed VDapenﬁdnmt;n65emhedddm@rpr6¢¢ss3$n Eogurni@st2nsieows
that the still p a§31§&9|%§2i§§¥ﬂé5§?!§ q111 can al so be placed on the

interface of rollers 3] out’interposing of tube 135 but by making
ugg of a ch% 144. Afiegnrieohsi shdwawa schehet peeseaeecdf aanmbiogdmenti@n in

L S Tt ohateutSantbottinkior 3 G55 YESai0iEURYEctl P a1l o
embedding station to the modelling rollers does not take
place by ejection but solely by making use of the force
of gravity.

30 Fig. 1 shows a continuously operating glass furnace
1. The basin 2 contains a mass of molten glass 3 which is
fed in a manner to be described hereinbelow via a so-
called feeder 4 to a glass discharge 5.to which a cutting

‘ device 6 is added in a manner to be described

35 hereinbelow.

A raw material silo 7 connects onto basin 2. Heating
takes place via fuel supply pipes 8 which heat glass mass

4 from above, as symbolically designated with flames 9.



Figure 13 shows a nould 150 conprising a bottom 151, a cylindrical part 1S2
and stanp | 33 which together with bottom 151 can bound a spherical cavity
153. Inportant in this enbodinent is the possibility of extracting air from
30 the cavity 153 via a gas passage openi ng2154, a cylinder jacket-shaped
cavity 155 and apertures 156, 157 in order ' to form an underpressure or to
admit a gas sol GBRBerRigPasstof basimst ahe Dby df DERPWRSPRDRLINESR, ar gon or
the ' like. It LkgqeRRRLtaRE Lhat;{higiPhOYLSEQA-LSs OPeT &1 L ¥8nd? iBh Qkoke
pouring of the fo?lomnng drop 121 onto the first drop 122. The form ng of
air bubbles is bﬁé@eﬁﬂédspﬁpgﬁi@ﬂ@hﬁ@c@n aip H guPeP4¥nghsWS -afwing to

alternative to ¢akrausehni®oonUse ige "RUS NG £ AL Obnaangndhess16@RaY9hq161
which carries mould bottons 126. The treatnent stages whi ch axe desi gnated

respectivel yo wi ERTECERONCOLGTARREE Bor FRSPBREL S W t kit hBepEBAWE i on st ages
on carrousel 123izecacenr dirbgl tegéh@uicod andtdi gugeseraidr A Wnld fBem
apparent, in sta%e ée% a formed article 111 is_de osigfd on roller 31 under
the influence ofF SBRECFGFEE of GPabFEG %F £hotit 17 nt BRpSSFRgtdt eame&tect or. 10

FEEEx 17  storage in the receiving generator takes place, which
stored heat can be used to pre-heat the combustion air
10 used for the burners. A very high efficiency is hereby
obtained. A chimney 13 serves for discharge of the
combustion gases.

f; The invention relates in particular to the structure
in the vicinity of glass discharge 5.

15 Fig. 2 shows that the glass mass 3 can be delivered
via a discharge channel 14. Owing to the presence of a
central tubular mandrel 15 the glass is delivered in a
tubular flow 16 which is subjected in natural manner to a
certain contraction as a result of the force of gravity.

20 It should be understood, that at the moment it leaves
discharge channel 14 the glass has a temperature in the
order of 1100°C and is therefore red-hot to orange-hot
and completely plastic.

Central mandrel 15 has a widened lower part 17.

(3 25 Mandrel 15 can also be driven rotatingly in per se known
manner as is designated symbolically with arrow 18. Since
the discharge channel is provided on its underside with
an internal flange 19, the shape of which is adapted to
the shape of the widened part 17 of mandrel 15, the

30 widened part 17 of mandrel 15 can, by moving the mandrel
up and down as according to arrow 20, co-act as a valve
body with the flange part 19 serving as valve seat. Glass
flow 16 can hereby be controlled as desired.

. Fig. 3 shows an embodiment in which a relatively
35 wide mandrel 21 is used. Into this hollow mandrel the
" three-dimensional objects or figurines for embedding and
preferably embodied in ceramic material can be lowered

from the top such that they come to lie in pinch 23 of



CLAIMS 1. Method of manufacturing successive spherical . glass articles, in
each of which is accompdated a threedi nensional object or figurine, which
nmet hod conprises the follow ng steps, to be perfornmed in a suitable 5
sequence, of: (a) providing a container wt a mass of nolten gl ass, which

cont ai ner conprises sch e openin thro which. liguid glass can be
delivered; (b) tﬁ}%\ﬁ%‘ﬂiga h‘ﬁ%ﬂ &?‘és?@ |@‘EJ+T?1]8§E 6“‘688 whol |y
encl osi ng SUCCQ:S:Srlb/ﬁia/t:Bcbnl\EﬁtSﬁ e cfdngwa@telchy Lﬁfﬁbééﬁsgtasbebﬁefseﬁﬂbéé
nolten glass thereto [fr

st _two sSi ortlonln nol t
gl ass before o %£Q¥9b%fé$a?%3 TR THat ﬁglﬁ%é|%ﬁ§s§ dg5ee lﬁﬁg F5¢ aF in
each of 15 whi ctutaudl gswaoend s mbmlohedte@ndudte)tn@dgéheﬂglupeselhnsses to
a spheri cal forn1q% sub ntlall i di rectional nkQ | i,n atinme_w

f
si mul t aneous cdBtl b?u¥h% sC3DI PR ¥ eshea! eﬁ@gHEEEEStB?aﬁﬁﬁa in
claim1, conpnxnrmhéheasiEp 29 nﬁs(aé meﬁaféh1mg steh thptsuhsiraateakky in

t he absence of qas mhICQ bg@q@t dlsgolve I n_ nol awg %g sugh hat gas
i ncl usi ons, for né?a%c% air tﬁ%% ﬁfglﬁ?e@eﬁ?ﬁa £Rd8 as gﬁﬁsned
in claim2, comwithhyg hbatshept2é bémpgiaperéodnfﬁgrshep bExweana gaseous

environnent. undag; subst 25t Lk undeLnesguse. 14\ Mitbad g ehal gedepp kel m

conprising the step 0 perforfi g s presence of
a gas which&xﬂranQQtveWhﬁrﬁbYtehegmaéS$tf©$seasramaenhydtbgenCeNEEnum

neon, argon. _ yimits?- Method as clainmed in claiml, conprising the step
of
Downstream of pinch 23 an additional forced

Ei contraction of the glass flow takes place by using for

instance three modelling rollers 25 which have in cross-

15 section for instance the form shown in fig. 3a. By moving
the structure of fig. 3a to the centre a limited, wholly
round passage is realized which is bounded by the
rotatably driven rollers. Alternatively, the rollers can
also be provided as according to fig. 3b with shallow,

20 half-round cavities 26.

Downstream of rollers 25 the glass flow 29 is
severed between the embedded objects 22 by means of two
knives 27, 28 for moving towards each other.

Depending on the speed at which rollers 25 rotate,

L 25 an effective contraction of glass flow 16 can occur or a
certain expansion can first occur as designated with 16'.

A heating element 29 is situated in the area of the
opening of through-feed channel 14.

Fig. 4 shows that after leaving cutting device 6

30 consisting of knives 27, 28, the still plastic masses 30
are received by a roller 31 which is driven rotatably by
means which are not drawn and which is provided with a
half-round helical groove 32. As a result of the rotating
drive of roller 31 the articles 30 roll downward as

35 according to arrow 33 while being guided by guide means
(not drawn) and leave roller 31 in still hot but at least
solidified state.



18 (i) performng step (c) after pre-heating the successive figurines, for
I nstance to a tenperature in the order of 850C. 6. Method as clained in
claim1l1, wherein step (e) is 5 performed by neans of a first roller in
which is recessed a helical groove with snmodtth round form which roller is
driven rotatably at a first peripheral speed and co-acts wth a second
roller driven at a se¢GifE RFATPHES SFced MFF S hd I Shuess fiveq

peri pheral speegooniingh xecqtthel i &Jf ithesrpRidy or | i kew se provided
with a helical gr oove. 7. Met hod as clained in claiml, wherein the glass
substantial Iy consi st*s i tHE§1 48 TR K uehnt §: PB1OY6TtHiS O- 15 ¢ .

16 0 NazO c. 6 %cmplRratud @ e bt had-ass<d armgknth iimze Wihafein
each figurine is_provided beforehqﬁﬁ?mﬁth akglaze %patin%F)O conprjsing at
| east one ox? de 3% e HITOHE DICIHAUET FLSRUS NEL LG E AN £ in PSS S t h
ggl OuCrri ng pi grremas(georwehﬁglgw@é sm?fe_saéezrﬁr&,' la:‘f._fer qgmddwtgrrr@m ﬁifhe/sdlfémd:aoz%
: orm part. 9. t hod as ¢l ai in.claim8, rein the glazing
of the figurineé%ﬁﬁ%d%i?;%ﬁé&néﬁﬁ%%]ayaag Fﬁ@nfSPP ﬁ§n§i88;¥rituents: 61.5
% Si Oz 14.7 % ALZO- 4 .The osthNeei I dhpexature % Kz0bkloR ¥hEs0timde¥arast.
10. Method as cl.ained in claim1 V\h,_ehreilrithe riateri al of -the f{':qtur,f' ne
contains the folfOaf 85 Corsift etmeiatly, 0o longer equpldze (aC T, the o
19 0 ALsBO- -equalizatilon perNa¥(Qs about 15 hours).

* The cooling speed (v) : during cooling of products
it is necessary to progress through the path T, to T,
slowly in order to avoid stress build-up due to
temperature gradients.
is Both said temperatures are dependent on the
composition of the glass, while (v) depends on the form
and geometry of the product. For the composition of the
glass as according to the appended claim 10, in which the
values are shown in percentages by weight, the following
20 temperatures can be calculated:
T, =.505 °C
T, = 187°C.
For this type of glass an annealing progression of
about 40°C was used, i.e. 520°C - 480°C.
¢ 25 The cooling speeds for the glass articles to be

manufactured with the method according to the invention
are dependent on the diameters:
diameter = 22 mm : v = 6°C/m
diameter = 35 mm : v = 2.4°C/m
30 * Permanent stresses in the glass can be prevented by
cooling according to these speeds between 520 and 480°C.
It should be taken into consideration here that
- below T :temporary stress can still develop in the glass
- due to rapid cooling. These stresses can be prevented,
35 again depending on the diameter of the spherical article,
by a controlled cooling to room temperature. Indicative
. cooling speeds for this purpcse are:
diameter = 22 mm : v = 10°C/m



19 c. 4.2 o0 NgOc. 6.4 % CaO 11. Method as clained in claim1) wherein
the.material of the figurines consists substantially of aS5ceram c mass, for
instance kaolin (china clay), pipe clayor the |ike.12. Method as clainmed in
claim 10, wherein thematerial of the figuriiBes contains at |east

approxi matel ythe foll owing constituents:1061.0 % Si 0z21.0 % F. L~031.0 %
FEzO31 . 2 % Ca00. 5d%amgEE30.=236 NazO2Vv0=05RZOM1 3. Met hod as claimed in
claim 10, wherein t I I gur t 4

appr oxi mat el yt he fo?%g%%ﬁ%ﬂg%ﬁg%F%ggﬁ%sgg ggg% %Q nga??%ﬁgﬁﬁfbéyfylf%
FEz03. 5 0 . CdQ@rst tadz @1%Clvg@25ne@eZSWI}daZ© L \@h%’Kzﬁtema petrbod as
claimed in claig | ol.i he_s cal, article ein
step (e) byprogggé5|ﬁgg{ F%Lq% tﬁg {ngeggtggg ré?h % onlfhén;%%annea I ng

t enper at ur e5t o frke sSttedien tm@mata&ﬂegattra@hmm spead LU tzhleaca:@cnu ng

takes place i ngubstantiad '@ats,t 'E‘?\%SSBE@?Lf%QQ%'bn—glLJ%n &l 'n
claim1, conprising thest anneal i n after step (e
again fully heat F@gtttrmells%ﬁ@rqoéamggms§oam |t@|ﬂ@§rta6urr 3 1ne

Stressesand sul@a%%eritd Ya&Qdah@eShAhy the f@o1iimet %%%@é)g;&@@ above .-
10 15 20 25 30 16. Method as ¢clained in claim1l

corrprl sing the stepsTh(ﬁ qa91 dis iPAPAg SEFé oo mats djiaked Yo @ ftest P g Hef
di scharge ppenitpg igileds $UOC aSHipee aRALkisORBove 1000°C to said

temperature of about 520°C is not of great significance
} in the occurrence of stresses in the end products. It is
?1 the final cooling progression below 520°C which is the
main concern in practice, wherein a separate heat
15 treatment, annealing between 520°C and 480°C, is also
necessary.

The influence of the inserted figurine generally
consisting of ceramic material is not wholly predictable.
It may however be anticipated that, particularly when

20 there is substantial pre-heating, no problems will occur,
assuming that said cooling speeds are observed.

Attention is drawn to the fact that for the sake of
clarity in the drawing the second roller which co-acts
with roller 31 is not drawn in figure 4. Reference is

(o 25 made in this respect to figures 5 and 6 in which two
different possibilities are shown in more detail.

Figure 5 shows a container 101 for liquid gas onto
which connects a discharge 102. A glass flow 103 flows
downwards herethrough. Glass flow 103 is guided round a

30° hollow mandrel 104 onto which connects a feed 105 for
figurines 106..The figurines are discharged into the
pinch of rollers 107, 108 such that the figurines 106 are
wholly embedded by.liquid gas at that position owing to

"~ the contraction of glass flow 103. As is shown, rollers
35 - 107, 108 are provided with substantially hemispherical
~. cavities 109, 110 respectively, wherein rollers 107, 108

are driven such that the respective cavities, positioned

in register in each case, together define a sphere. The



(1) providing a nould wth at |east roughly hem spherical bottom and an at
| east roughly hem spherical cover for placing thereon and renoving
therefrom (nm) pouring a first portion of glass onto the bottom (n)
placing at |east one figurine on and optiona}3y partially in this first
portion of glass; rlngPa second port of glass onto the first

p
portion of glasss%ﬁﬁiYhS f FQHPTHRES (1Y© p+%c$?@ﬁ@%% TOVERTARF FBApHASS Fget he

t hus encl osed na§3ccéqblwenﬁvrmgx;hﬁqaaycm c£$é s&ndyidgspherieanedhagte

| east nore or less s herlcallgéass wth f urln encloseg t herei n; and
(s) performing st¥pC 5 f m%ﬁu+%c? stREksei baoupHes dde
gtass articles, is eawhy@famhomhbdét@@cpmnnﬂal@@hfté|@ﬂran§1amhl@bh@&%hOd
conpri ses the fol | ow ste (t rovidi a cont a_mass  of
mol ten gl ass,? }%ﬁ cgﬁFSFnEFaXDW% F%% épﬁ?s%%éY%%n05§%£ﬁ55mﬂ98h 88 Bde
closed by a val vetanll patetwhi ghass vertichéstubul edcicent thl amandneli nextignds
such that a tubular_fl.ow.0 Lqui | ass_ £ e ver Vi a har ge
opening; _ (u) tB%ﬁFﬁB FﬁgbngV%q?%? %E?T€£?$n59 ?ﬁsffg%foF vqﬁgd gﬂass
whi | e sinultaneouséyeauppbyongdsmcmbssiaemérguminb55$n$emn}tyemhﬂylw5a t he

mandrel such tha?ei?@%ﬁlgbkﬁﬁEﬁ?ﬂéf {E&SL edrj n e ?&ﬁ h2Re Of.the

glass flow, 35 ass [om/to con
enbeddi ng t HD succéisikee 18Bj edis arﬁti@i@t@és’mn@gbosittwﬁlsactesslver

separating the IQ%F%tEQEtth r@e“ﬁB@ﬁévf'Qﬁéf§b¥wﬁf@1@1£égﬂ%i”§r'S S|tgated

such t hat 21 st nol'ten gl ass nasses are n eac
figurine is enbetdanspaaged as according to arrow 114 to then be

= subjected to a final processing, as will be elucidated
hereinbelow with reference to figure 6. The rollers can
15 also rotate in the same direction. The pitch of the
groove must then be in opposite direction.
Figure 6 shows a container 115 with liguid glass
116. The container has two discharges 117, 118 and two
plungers 119, 120 which are movable up and downward undexr
20 the control of a central control unit and which can
deliver in pulsating manner one droplet of glass
respectively 121, 122 at a time via discharges 117, 118.
For the sake of clarity figure 6 also shows as
alternative that the glass flow can be portioned by
(; 25 making use of cutting knives 27, 28 (compare figure 3).
The droplets or portions of glass 121, 122 are carried at
points in time to be described hereinafter to a turntable
or carrousel 125 via conduits 123, 124. The carrousel
rotates intermittently through angles of €0°. Six bottoms
30 of moulds are placed angularly equidistant on the
carrousel. The relevant bottoms are designated with 126
in figures 7, 8, 9, 10,.11, 12. Carrousel 125 is drivable
for intermittent rotation in the direction of an arrow
127. In the drawn position a bottom 126 is filled via
35 . conduit 124 with a plastic glass droplet 122. A step of
60° then takes place whereby a position is reached at
" which a figurine is discharged onto and partly into the

plastic glass mass via a chute 128. The figurine is



(e) nodelling these nasses to a spherical formby substantially
omidirectional rolling with sinultaneous 5 cooling so that the gl ass
solidifies. 18. Method as clainmed in claim1yg, wherein the nandrel has a
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reinforcing the contraction of the s flow 21. Method ™as clained in

gl a
clai m 19, wher eMAtthé F@PF@rssﬁé@@dpéPtr@téﬁﬁéﬂhﬁﬁe deMities co-acting in

register posstions dur |s%%sfé%%hlt0%te%)2 oiMelofod s Haideedlidre! @bm 17,
wherein step (v) 20 is performed by cutting through the gl ass f1 ow bet ween
the figurines. 381 I?é’ﬂl’?@dpg§15ll§inrre&q FESa PSS 1 & SRR i R hebe of

two plates wthpeeyaeti Ra gemeidld M 220ReRE t HUIFSIAHInR! lahd/-shapetready
cutting edges. 25 24. Spheric qlass artlcl% in which a figurine is
arranged, obt ai RE&S5y aﬁ AFiSnd id B GF &8 PYEHPin any of the foregoing
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kyl I nnOo3oqq on sm.13
qqqqqq{vqlgb]X]]ca]cé]cgﬁ calcal 1¥%a calea cajca ca c Tca]ca
} ﬁa] ca] ca] ci} cajceaics ¢év]eca:]q;a']ecsﬂa] (%J]mﬂd-m tStpthﬁmw@bml@ yiyz + T{ {{
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caljcalc aUcaUc aJc a
Jca] cal Y ugusger gﬂ the like (see fig. 11 and 12).

20 Situated at the end of discharge conduit 135 are
roller 31 and a non-profiled, generally cylindrical
roller 136 which co-acts therewith and which is driven at
a different speed.

Above rollexr 31 is situated a burner 137 which
- 25 serves for so-called "fire-polishing" of the formed glass
articles. A temporary heating hereby takes place which
facilitates the precise modelling of the spherical glass
articles to a spherical shape. Downstream of burner 137 a
cooling takes place such that the glass articles with the

30 figurines enclosed therein solidify completely and can be
tipped at the end onto an endless conveyor belt 138 to be
carried through a thermal treatment device 139. A
reheating to the core of the articles herein takes place
first, followed by a very gradual cooling. Thus is

35 ensured that the obtained articles are essentially free
of thermal stresses.

. Figures 7-12 show in more detail the structure in

the region of carrousel 125.
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Figure 7 shows the situation in which a droplet 122
is poured via conduit 124 onto the bottom 126. The bottom
5 consists of two parts, i.e. a hemispherical lower part
140 and an upper correspondingly formed part 141 with an
opening 142.
Figure 8 shows the sitvation in which a figurine 106
is placed by means of a pick and place unit 143.
10 Figure 9 shows the sitvation in which a glass mass
121 is poured onto the figurine via conduit 123.
, Figure 10 shows the situation in which press 133
) completes the spherical shape under pressure to form a
spherical plastic glass mass with a figurine enclosed
15 therein. ‘
Figure 11 shows the manner in which the formed round
articles 111 can be fed via conduit 135 to rollers 31,
136.
Figure 12 shows that the still plastic glass
20 articles 111 can also be placed on the interface of
rollers 31, 136 without interposing of tube 135 but by
making use of a chute 144. Attention is drawn to the
presence of an ejector 161 in the embodiment of figures
11 and 12. This serves to remove a formed article 111
L 25 from ejector 134 and to push it to chute 144.
Figure 13 shows a mould 150 comprising a bottom 151,
a cylindrical part 152 and stamp 133 which together with
bottom 151 can bound a spherical cavity 153. Important in
this embodiment is the possibility of extracting air from
30 the cavity 153 via a gas passage opening 154, a cylinder
jacket-shaped cavity 155 and apertures 156, 157 in oxrder
to form an underpressure or to admit a gas soluble in
glass, for instance hydrogen, helium, neon, argon or the
like. It is important that this provision is operative
35 ©prior to pouring of the following drop 121 onto the first
drop 122. The forming of air bubbles is prevented in this

manner.
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109zX7sQ0 |(10%&¥Gbﬁ¥é@iﬂigﬁgd§'§%|iﬂ4@4ﬂative to carrousel 125. Use
is made herein of an endless conveyoxr 161 which carries
mould bottoms 126. The treatment stages which are
designated respectively with a, b, ¢, 4 and e correspond
5 with the production stages on carrousel 125 as according
to figure 6 and figures 7-12.
As will be apparent, in stage (e) a formed article
111 is deposited on roller 31 under the influence of the

force of gravity without interposing of an ejector.
10
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. Method as claimed in claim 1, wherein step (e) is
5 performed by means of a first roller in which is recessed
a helical groove with smooth round form, which roller is
driven rotatably at a first peripheral speed and co-acts
with a second roller driven at a second peripheral speed
differing from the first peripheral speed, which second

10 roller is smooth or likewise provided with a helical

groove.
‘ 7. Method as claimed in claim 1, wherein the glass
L. substantially consists of the following constituents:
c. 76 % 8iQ,
15 ¢. 16 % Na,0
c. 6 % cao
c. 2 % K.0.
8. Method as claimed in claim 1, wherein each
figurine is provided beforehand with a glaze coating
20 comprising at least one oxide from the group of which 8i,
Al, Na, Mg, Zr form part, with colouring pigments on the
basis of elements from the group of which Fe, Pb, Cr form
part.
9. Method as claimed in claim 8, wherein the glazing
¥ 25 of the figurines consists substantially of the following
‘constituents:
61.5 % SiOz
14.7 % AL,
4.7 % Na,0
30 .6 % K0
11.2 % Cao
1.3 % rest.

10. Method as claimed in claim 1, wherein the
material of the figurines contains the following
35 constituents:
c. 65 % sio,
tg. 19 % ALO, T - -
c. 1.9 ¥ Nao
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11. Method as claimed in claim 1, wherein the

\2\°

material of the figurines consists substantially of a
5 ceramic mass, for instance kaolin (china clay), pipe clay
or the like.
12. Method as claimed in claim 10, wherein the

material of the figurines contains at least approximately
the following ccnstituents:

10 61.0 % Sio,

21.0 % ALOQ,

1.0 % FEQ,

4 1.2 % Ca0
0.5 % MgO

15 0.2 % Na0

2.0 % K,0.

13. Method as claimed in claim 10, wherein the
material of the figurines contains at least approximately
the following constituents:

20 62.0 % Sio,

2.0 % ALQ,

1.1 % FEO,

0.5 %.Ca0

32.0 % MgO

(. 25 : 0.7 % Na0
1.0 % K0.

14. Method as claimed in claim 1, wherein coolihg of
the spherical articles takes place in step (e) by
progressing through the temperature path from the

30 annealing temperature to the strain temperature at a
chosen speed such that cooling takes place in
substantially stress-free manner.

.15. Method as claimed in claim 1, comprising the
step of -

35 - -{j) annealing after step (e) by again fully heating
:the spherical glass articles to remove internal. stresses
and subsequently cooling slowly to for instance about
- 50°C: i
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spherical glass mass with figurine enclosed therein; and

20 (s} pexrforming step (e).

17. Method of manufacturing successive spherical
glass articles, in each of which is accommodated a
figurine, which method comprises the following steps of:

(t) providing a container with a mass of molten

( 25 glass, which container comprises a discharge opening

which can be closed by a valve and into which a vertical
tubular central mandrel extends such that a tubular flow
of liquid glass can be delivered via the discharge
opening; :

30 (u) opening the valve for delivering said flow of
liquid glass while simultaneously supplying successive
figurines intermittently via the mandrel such that these
cbjects are received in the hollow space of the glass
flow; L

35°< .. (v) causing the glass flow to contract and thus ~
embedding the successive objects in the-glass mass;

~ (w) successively separating the lower part of the

glass flow in which a figurine is situated such that
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10 19. Method as claimed in claim 17, wherein step (c¢)
takes place using a number of concave rollers together
bounding a round passage opening.

{ 20. Method as claimed in claim 19, wherein the
rollers are driven at an increased peripheral speed

15 reinforcing the contraction of the glass flow.

21. Method as claimed in claim 19, wherein the
rollers have partly spherical cavities co-acting in
register positions during rotation. )

22. Method as claimed in claim 17, wherein step (v)

20 is performed by cutting through the glass flow between
the figurines.

23. Method as claimed in claim 22, wherein use is
made of two plates with co-acting, generally concave,
substantially V-shaped cutting edges.

{ 25 24. Spherical glass article in which a figurine is
arranged, obtained by applying a method as claimed in any
of the foregoing claims.
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