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UNITED STATES

PaTENT OFFICE.

RAFAEL GUASTAVINO, OF BLACK MOUNTAIN,

NORTH CAROLINA.

KILN FOR GLAZING TILES, &dc.

SPECIFICATION forming part of Letters Patent No. 670,777, dated March 26, 1901.

Application filed May 24, 1899,

Serial No, 717,985, (No model.)

1o all whom it may concern:

Be it known that I, RAFAEL GUASTAVINO, a
citizen of the Umted States, and a resident of
Black Mountain, county of Buneombe, State
of North Car olma, have invented certain new
and usefnl Impwvements in Kilns for Glaz-
ing and Enameling Clays, &c., by a Contin-
uous Operation, of which the followuw s a
specification.

My invention relates to improvements in

kilns for glazing and enameling clays, &c.,
by a contluumls operation.

In the art of enameling and glazing tiles,
majolica,faience, &c.,as pr actlced todfay close
kilns are used of the muffle type, Or SAZZArS
are employed. A kiln of the muffle type is
unsatisfactory and inconvenient, because un-
less the muffle is small it is difficult to neat it
S0 as to obtaln an even or uniform tempera-
ture throughout, which is essential for the
best 1esu1t& A gulta,ble temperature should
be maintained or the enamel or glaze on the
ware will be good only in spots. Exnemenee
shows that a lalﬂe percentage of the ploduet
treated in a muffle is of an inferior grade, and

the muffle is measurably effectwe only for -

small articles.

There 1s an advantage in the use of saggars
over the muffle in that the heat is better dis-
tributed ; but even with the use of saggars it is
not possible to obtain a uniform heat. A dis-
advantage incident tothe use of saggarsis that
thesaggarsin which the waresare placed while
being burned or baked—in bulk largely ex-

_eeedmn* the contalned wares to be enameled or

olazed and occupying from fifty to seventy per
cent.of the capacity of the kiln—mustbe heat-
ed inordertoheat the contents, thus requiring
a great amount of heat for that purpose a,lone
Whether the muffle system is made use of or

saggars employed the drawback exists that
no inspection of the operation is possible dur-
ing the period allowed for the firing, which is
fmm five to fifteen days. In either case the
result of the firing cannot be definitely known
until the kiln is opened One reason for the
long period required for the firing aceording
to either of the modes mentwned 18 that the
temperature has to be raised slowly, and after
the firing a gradual cooling is required, and
finally bhe wares have to be removed, cull of
which consumes a great deal of time.

| several inconveniences of the muffle and the

saggars systems are attached to any system
where the kiln is closed—as, for example,
where packing in the form of pigeonholes
forming small muffles is employed.

By my invention I overcome the disadvan-
tages incident to the modes now practiced in
glaziug and enameling ceramics. I am able
while the continuous operation is going on to
determine the condition and progress of the
work and to correet any difficulties without
stopping the operation of thekiln. Besides,
in my method no muffle is necessary and sag-

- gars are not employed. My method is both

economical and expeditious, becanse there is
no waste of heat and the operation is a con-
tinuous one.

I illustrate in the accompanying drawings

a kiln adapted to carry out this invention.
In the drawings, Figure 1 is a longitudinal

vertical section of the kiln on the line 1 1 of
Fig. 2 is a vertical transverse section.

Fig. 5.
on the line 2 2 of Fig. 5. Fig. 3 is a cross-
section on the line 3 3 of Figs. 1 and 5. Fig.
418 a horizontal section through the galleries
on line 4 4 of Fig. 1. Fig. 5 is a horizontal
section on the line 5 5 of Figs. 1 and 2. Fig.

6 18 & central vertical section of a door, and

Fig. 7 is a sectional view of a 1110d1ﬁca,t1011
showmn' lined galleries.

My improvement in glazing and euamelmw -

clays is distinguished fI om the common mebh-

ods, in which mu:ﬂes or saggars are made use
of,1n that my apparatus is a continuously-op-.

erating one, by which I mean that the tiles
or other articles to be glazed or enameled pass

through the kiln progressively and intermit-
tently, the zone of intense heat being cen-

trally between the ends of the kiln ﬂﬂd at a
sufficient distance from such ends to permit
the articles to become gradually heated be-
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fore reaching the greatest heat and to be

gradually cooled or reduced in temperature
before reaching the opposite end of the kiln,

where they are lemoved and the tiles or Other
articles are not br 011ﬂ'h1; in direct contact with

95

flame, which is an advantage my method has

over the use of saggars a,nd the muffle type of
kiln. Moreover, as the present kiln is a con-
tinuously - operating one it is economical,
since the output is much larger than is pos-

The | sible with the methods heretofore practiced,
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and less fuel is required for a definite amount | or heated to the degree required to glaze or

of work,and,besides,defective ﬁrmg,wwh CONn-

sequent losq is red need to a minimuin, if not
wholly obviated. Referring to the dmwings,
the kiln illustrated therein is more especially
intended for glazing and enameling tiles. Tt
may be abont twenty-five feet long;, and, as
shown, it is constructed with six Fallenes or
ovens of a width corresponding to the tiles to
be fired. _

Extending transversely of the kiln struec-
ture centrally between the ends of the gal-
leries 6, which are built of fire- brick, are the
heﬂtmg-ﬂues supported on the arches or pil-
lars 7 and consisting of two passages, each
having lower and upper flues 8 8> 8 8¢, At
the ends of the heating-flues are furnaces 9 92,
with a single e¢himney 10, and in these fur-
naces fires are maintained at the same time.
The products of combustion pass from the
furnace 9 through the lower flues 8, Figs. 2
and 5, to the c,ha,mber 11, and from thence
throntrh the upper flues 3a of the same pas-
sage to the chamber 12, and thence through
the upper flues 8° of the other passage to the
chimney 10. The products of combustion
from furnace 9* pass through the lower flues
8¢ into the chamber 12 and thence through
the npper flues 8° to the chimney 10. There
18 consequently a continuous circulation of
heating medium through the entire series of
flues, (md this serves to intensely heat those
portlons of the galleries or ovens that pass
through that portion of the kiln occupied by
the heatmg-ﬂueg the heating-flues being be-
low and above the galleries, as shown. The
described arran ﬂ'ement of flues and furnaces
causes the hot productq of said furnace to
pass successively below and above the gal-
leries, intensely heating them, and avmds
waste of heat. It also enables me to con-

veniently use several furnaces and a single |

chimney.

The ends of the galleries or ovens 6 are
closed by iron doors 13, which are provided
with asbestos lining 13 Fig. 6. When one
of the doors of a gallery is opened to admit tile
or t0 remove it, the other is-always shut, so
as to avoid drafts. The tiles or other wares
to be glazed or enameled are placed on chains
of suitable construction and width, which are
adapted to travel along the floors of the gal-
leries intermittently. The chains, (mdlcated
at 14,) one for each gallery, are endless and

pass under suitable rollers, as 15, at the ends |

of the galleriesand oversuitable supports and
across the top of the kiln. The chains are

moved by any suitable hand appliance, or a
suitable motor may be employed for that par- |

pose.
The ovens or galleries 6 are prefera,bly lined

some cases this is unnecessary, and in the op-
eration of the kiln these plates in those por-

tions of the galleries which pass through and |

between the passages contalning the hea,tmcr-

once in fifteen minutes.
‘kiln will therefore exceed five hundred tlles
“or pieces in twenty-four hours.

enamel the tiles, and in the passage of the
tiles through these portions of the galleries
they are heated to the melting-point of glaz-
ing and are permitted to remain-in this in-
tense heat a longer or shorter time, accord-
ing to the movements of the chains.

The chains 14 will always be used for low-
heat enameling or glazing; but for high-heat
enameling or glazing the chains will pref-
erably be dispensed with, and the tiles or
other articles will be placed on thin fire-clay
plates 14* in contact with one another and
pushed or moved through the galleries by a
screw. T'his lafter plan of moving the tiles
through the galleriesis only made use of when
the heat required is approximately that of the
melting-point of cast-steel. Such a degree of
heat isnever, however, required for majolica
or falence.

In the operation of the kiln the tiles or other
wares are placed on the chains at one end of
the kiln one by one and the chains moved
the length of a tile, and after a suitable in-
terval, whlch permits the tiles which have en-
tered the kiln to be heated to some degree,
other tiles are placed on the chains and the
chains again moved to bring the fresh tiles
into the galleries and advance to the length
of one tile the tiles first introduced into the
galleries. T'his manipulation is repeated at
snitable intervals until the tiles first placed
on the chains have reached the opposite end
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of the kiln, when they are in condition to be

removed. It will be seen that the tiles when
placed in the galleries 6 are gradually heated
until they reach those portionsof the galleries

| that pass through the heating-flnes and in

which they are subjected to an intense heat
during the period required to move the tiles

Ahrough those portions of the galleries sur-

rounded by such heating-flues. As the tiles
are moved out of the mtensely-heated por-

tions of the galleries they pass farther and
farther away from theintense heat and gradu-

ally become reduced in temperature, so that
they are in condition to be removed from the
kiln when they reach the ends of the galleries

-opposite the ends at which they were ontered.

When the kiln is in operation and the

length of each gallery or oven is about twenty-
| ﬁve feet, the chain may be moved on an aver-

age Six mehes every fifteen minutes. Thus

=when the kiln is filled to its capacity a tile

may be removed from each of the galleries
The output of the

The numeral 16 indicates doors a,da,pted to
be opened as oceasion may require to in-

spect the progress of the operation of the kiln.
with fire-clay plat:es 6*, Fig. 7, although in |

Having thus deseribed my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is—

1. In a kiln for enameling or glazing tiles,

&c.,the combination with a series of galleries

flues 8 8* 8 8¢ become heated to a white heat [ Or oveng, of chambers arranged tr&nwersely
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of said galleries with the galleries extending
Lhrmwh said chambers, ﬁre-ﬁues traversing
said chambers above and below the ﬂ'allewes
the flues above and below being eonneeted SO
that the hot products from the furnaces pass
under the galleries then over the same in re-
verse direetion, and furnaces in communica-
tion with the fire- flues, substantially as sei
forth.

2. In a kiln for enameling or glazing tiles,
the combination with a series of galleries or
ovens and chambers arranged transversely of
the galleries with the ﬂ'&llemeq extending
throu U*h said chambers, ﬁre flues traversing
said chambers above :zmd below the ﬂ*&llerles,
the flues above and below being connected so
that the hot products from the furnaces pass
under the galleries then over the same in re-
Verse ﬂlrectmn furnaces communicating with
said fire-flnes, and endless chains adapted to
carry the tlles through the galleries and to be
moved mbermlttenﬂy

The combmatlon with the galleries 6,
hned with fire - brick, of passages &1‘1‘an0‘ed
transversely of said frallemes at an equal dis-
tance from their ends, with the galleries pass-
ing through said passages, a series of fire-

ﬂues S, 8° mthm said passages below the gal-
leries, a series of fire-flues 82, 8 also within
galleries, com- |

partments 11, 12 within said passages and 1n

comm mucatlon with said fire-flues, furnaces
at each end of said passages and in commu-
nication with said fire-flues, so that the hot
products from the furnace pass successively
below and above galleries 6, whereby intense
heat is produced economwallv in said galler-
ies, and the chimney 10, substantmlly as set
forth.

4., The combination with the galleries 6,
lined with fire-brick, of passages arranged

transversely of said galleries at an equal dis-

tance from their ends, with the galleries pass-
ing through said passages, a series of fire-

| ﬂues 8, 8° Wwithin said passages below the gal-

leries, a series of fire-flues 8*, 8° also w1th111
said passages and above the Ualleﬂes com-
partments 11, 12 within said passages and in
commumcﬂtmn with said fire-flues, furnaces
at each end of said passages and in commau-
nication with said fire-flues, iron doors at the
ends of the galleries prowded with asbestos
curtains, :‘-Lurl a chimnney 10, substantially as
set forth.
Signed at New York, N. Y., this 12th day
of May, 1399.
| RAFAEL GUASTAVINO.
Witnesses:
J. E. M. BOWEN,
M. C. PINCKNEY.
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