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[o all whom it My concern: *

Be it known that I, HENRY WATKIN, pot-
ter,a subject of His MaJ esty the King of Grea,t
Britain and Ireland, residing at Watcombe
House, 229 Waterloo road, Bulslem, in the
county of Stafford, Enﬂ'la.nd have invented
certain new and usetnl Improvements in

‘Means for Indicating the Temperature in

Pottery and Similar Kﬂns, of which the fol-
lowing is a specification.
This invention consists of the herein- de—

8cribed improved method of and means for

ascertaining the temperatures to which pot-
tery, pmcelam and similar articles may be,
have been, orare being exposed daring ﬁrmfr
In the methods at present in use for this. pur-;

pose the main object aimed at is to ascertain

 the temperature of the kiln or oven during
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the firing operation; but these methods do

not take into account the registering of the |
maximum temperature attained except in an-

exceedingly limited degree. My invention
provides for actually reglstermn* the maxi-
mum temperature to which every article in
the kiln or oven has been e‘{posed no matter

- 'what position that article occupies.
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~The method heretofore adopted for ascer- |
taining the temperature of the kiln or oven is

as tollows: The pyrometers, thermoscopes,
pyro cones, or trial-pieces are placed in cer-

‘taln saggars, which have pieces taken outof
their sides or ends, either to allow the trial-

pieces to be seen 01 to be w1thdrawn for the
purpose of showing by the effect produced

upon the trial-piece the heat attained at that

particular moment. This removal of the
piece of the saggar prevents the saggar from
being of any other service during that or sub-
sequent firings, inasmuch asin all first-class
pottery or porcelain goods the articles must
be sealed and protected from the direct ac-
tion of tne flame or smoke. Onthisaccount

wherever a trial-piece is placed in a kiln or

oven asaggarislost. Consequentlythe num-
ber of pomts at which the temperature is as-
certained is necessarily limited and usually
does not exceed eight—one at the top and one
at the bottom of what are technically known
as the ‘“*four quarters.” Further,tobeof any
use these saggars containing the trial-pieces

~can only be placed in the outer ring of the

Kiln or oven, wheretheycanbe seenand from

"

| the nature of my invention.

ring.
come by my invention, which is carried out-
as I will now describe by referring to the ac-

oven.
‘1n the shape of bhe test-blocks.

which the tr ial-pieces may be Wlthdlawn,(un- |
less.a second saggar is rendered useless by

removing a portion of its side to allow of the

‘second ring being visible.) -Consequently the

temperatme of the saggars 1n other parts of

‘the circular kiln or oven which are hidden by
‘the first ring or row of saggars cannot be as-

certained, and this may be and very fre-
quently is very different from the tempela-
ture Indicated by the trials from the outer
These difficulties and defects I over-

companying drawings, on which—
FFigure 1 is a full-size general view of one

_form of recessed tray with small trial or test

blocks constructed according to this inven-
tion. Fig. 2 is a sectional ele'vation of the
same. Iig. 3 shows 1n full size one of the

test-blocks of the same separately in eleva-

tion and in plan. Kig.4showsthe same fray
with its test-blocks aftﬂr being burned in the
Figs. 5,6,7,and S show modifications

The same letters of reference indicate the
same parts in all the figures.

In carrying out my uwentlon I insert in
every saggar of the oven (or in as many as

may be thought desirable) a number of very

small trial or test blocks of any definite suit-
ableshape—such, forinstance, as cabes, short
cylinders, or other blocks composed of such

materials as may from time to time be found
desirable and which will under the influence

of heat become fusible at different degrees of
temper ature, according to the pmpmmons of
the various ingr edlentb These small trial or
test blocks are placed in order in the recesses
of a small recessed refractory tray of suitable
form, hereinafter more fully described, in
such a manner that they cannot easily be d1s-
arranged, and they are so compact that they
take up the least possible room in the saggar,

thus enabling them to be used in a saggar
withoutany neuesmty for excluding the legiti-
mate contents of the same. I find the re-

cossed tray A shown on my drawings to be
of the most convenient form, but 113 will be
understood that the shape of the tr ay and the
number and shape of the recesses and test-
blocks can be varied without departing from
The tray A is
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~ fuse as follows: B’,
about 1,010° eentlrrlade, B>, marked ““05,”
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an elongated rectaugular pottery-ware block
made to stand the highest temperature to
which 1t is likely to be subjected and fur-
nished with five cireular recesses (marked, re-
spectively, a’ a®a® a* @®) in its upper side, ar-
ranged in a row and each of which contains
one of the small test-pieces I3’ B* B?® Bt B35,
which are made of cylindrical shape, so as
to fit easily in the recesses. The test-blocks
forming this series are each made to fuse at
a different temperature, B? fusing, for in-
stance, at the proper temperature to which
the goods in the sagoar ought to be heated,
B’ B? fusing several degrees below that tem-
perature, and B* and B’several degrees above
it in a gradual scale. Ior instance, if the
test-pieces are for.an enamel-kiln the test-

blocks may be made to fuse as follows: B/,

marked ¢022,” fuses at about 5390° centi-
grade; B? marked ‘“020,” fuses at about 650°
centigrade; B°, marked ‘“018,” fuses at about
710° centigrade; B?, marked ¢“016,” fuses at
about770°eentigrade.; b°,marked ‘¢ 014,” fuses
at about 830° centigrade. Tor a crlaze kiln
the test-blocks may be made to fuse as fol-
lows: B', marked ““010,” fuses at about 950°
cent.igrade; B2, marked ““08,” fuses at abouf
990° centigrade; B?, marked ‘“06,” fuses at
about 1,030 centigrade; B!, marked ¢ 04,”
fuses at about 1,070° centigrade; B marked
““02,” fuses at about 1,110° centigrade. For
a glost-oven the test-blocks may be made to
marked ““07,” fuses at

fuses at about 1 ,050° ceutlmade 33, marked
““03,” fuses at about 1 ,090° eenthrade B¢,
marked ‘“01,” fuses at about 1,130° centi-
grade; I3° marked “2,” fuses at about 1,170°
centigrade. Foran earthen ware blscmt-oven
the test-blocks may be made to fuse as fol-
lows: B', marked ‘“05,” fuses at about 1,050°
centigrade; B? marked “03,” fuses at about
1,090° centigrade; 3%, marked ““01,” fuses at
about 1,130° centlmade, B, marked €697
fuses at ahout 1,170° eentlgmde B, mked
““4.” fuses at about 1,210° centwrade For
a n'lamte biscuit-oven the test- bloeks may be
made to fuse as follows: I, marked ¢ 01,”
fuses at about 1,130° centigr ade, B-, marked
‘“2,” fuses at about 1,170° eentwmde B2,
mmked ““4.” fuses .;113 about 1, 210 ceum-

grade; B4, marked ¢ 6,” fuses at about 1,250°
centigrade; 13, marked 8,” fuses at about
1,290 centigrade. For a chma biscuit-oven
the test—blockb may be made to fuse as fol-
lows: D', marked ‘“4,” fuses at about 1,210°
eentwlade, B-, marked ““6,” fuses at about
1,250° centwmde I33, marked ““8,” fuses at
about 1, 290“ Oentwlade B, I]J&I].{Pd ¢“10,”
fuses at about 1, 330° eenbwmde B, marked
‘“12,” fuses at about 1, 370° eentwla,de

The distinguishin “‘-Il‘l&l ksof Lhe test-blocks
above refened t0, which I mark on the front
of the tray—for 1nstance, as in I'ig, 1—and
which designate the tempelatmes at which
the test- bloeks fuse, are the same as adopted

by D II. Seger and E. Cramer for their pyro |

r
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cones and set outin their well-known German
book entitled ‘‘Cliemusches Laboratorium fiir
Thonindustrie,” which also gives the kinds
and proportions of the ingredients of whiech
the test-blocks should be composed so as to
fuse at the required temperatures, and as
these ingredients and proportions are well
known they require no description by me. As
what are known as ‘‘IHolderoft’s” numbers
are also well known in the pottery trades to
designate the temperatures at which his pyro-

~scope test-pieces fuse, I also use or may use

these numbers to distinguish my test-blocks
and mark them on the back of the tray, in ad-
dition to using Seger’s marks at the front.

Tt will be observed thatin the various series
of test-blocks above set out I have omitted
every alternate number, This is done so0. as
to obtain a wide range of temperatures with
a small number of test-blocks. -

After the oven or kiln has been ﬁred the
test-blocks in the various trays A show by
their fusion or non-fusion the degree of heat
attained—for instance, as in 1"10' 4, where 1t
will be seen that the blocks B/, B2 B3, and
B*are all fused, but the block BS is not fused
showing that the maximum temperature at—-
tained in this case was between 1,170° centi-
orade, the fusing-point of B4, and 1,210° cen-
tigrade, the fusing-point of B°—that is, as-
suming that the test-blocks are the series
££O5 72 CEOS }) “01 ey, ££2 2? and (C/:I:J? f01
ealthenwale blscmt -oven, as indicated m
Fig. 1. This fusion of the trial-pieces thus
becomes & means of determining the maxi-
mum temperature attained aceording as the
definite form of the pieces has been partially
or completely destroyed by the fusion, or the
unalterability of the piece shows that the
heat has not been sufficient to cause the
fusion. DBy placing one of the trays with its
series of test-piecesin each saggar or by plac-
ing the trays outside the saggars in various
parts of the kiln it is possible by observing
the number of the piece which is deformed 60
determine accurately the temperature to
which the goods in that particular saggar or
part of the kiln have been exposed. These
trial-pieces being mainly for the purpose of
a maximum thermometer, there is no need to
see them nor to withdraw them during the
firing. Hence they do not necessitate the de-
struction of the saggars for that purpose.

Instead of the test-blocks being of eylin-
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drical form, as above described, and shown

upon my dl&WlHﬂ"S, they may be made of any-

other suitable form, but by preference such
a form as has ann*les or sharp edges, which by
their d1sappea1anee by fusion indicate the
presence of the heat required for fusing them.
1T'he test-blocks may, for instance, be cubes,
as 1n Fig. 5, or triangular. pI‘lSﬂl%, as in Iig,.
0, or he*s:‘wona,l prisms, as in Fig. 7, or oc-
tafronal prisms, as in Fig, 8.

It 1s to be undelstood that the recesses in
the trays to receive the test-blocks are by
preference, althou ﬂ'h not necessarily, made of
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the same shape as the test- bloeks whleh thew

are intended to hold.

10

In order to keep the test-pieces in theu
properplaces in the tray before use, the open
ends of the recesses are inclosed by a proper
label pasted over them. As the trays with
the test-blocks are very small they take up
but very little room in the saggar, and after
use they can. readlly be packed away as per-
manent records.

What I claim as my mventlon and desne
to secure by Letters Patent, is—

The improved means for mdlcatmﬂ‘ and re-

cording temperatures in kilns and bhe 11ke

g

! compmsmﬂ' a plain 1eeta,n0'ula1 brick having 135

a plurality of cup- shaped pockets therem

and a plurality of test-blocks of less size than
the pockets and seated therein, said blocks
being of varying degrees of f1151b111ty and be-

ing retained in said pockets after melting, 2o

substantla,lly as descrlbed
In witness whereof I have hereunto set my

hand in presence of two witnesses.

HENRY WATKI\T

Witnesses:

CORBETT WILLIAM WOODALL
THOMAS HEYWOOD |
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