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UNITED STATES PATENT OFFICE. 
HUGO W. H. BETH AND MILTON F. BEECHER, OF worcESTER, MASSACHUstas, As 

SIGNORS TO NORTON COMPANY, or worCESTER, MASSACHUSETTs, A coRPoRA TION OF MASSACHUSETTSss 

Tun NEL kiiN. 
Application filed November 27, 1920, serial No. 426,712. Renewed January 7, 1924. 

To all whom it nulf concern: heat to the center of the car, and this is a 
Beit known that we, Hugo W.H. BETH contributing cause for the ware being cooler 

and MILTON F. BEECLIER, citizens of the at the bottom than at the top of the car. 
United States of America, residing at . It is accordingly an object of this inven- 55 

s Worcester, in the county of Worcester and tion to obviate the difficulties heretofore ex 
State of Massachusetts, have invented cer- perienced in setting and conveying ceramic 
tain new and useful Improvements in Tun-, ware through the heating zone of the kiln 
nel ICilns, of which the following is a full, and to provide a kiln car construction and 
clear, and exact specification. arrangement of parts' which is well adapted 60 

10 This invention relates to tunnel kilns of for setting and firing ceramic articles, which the type exemplified by the patent to Dress- will be economical of space and permit the 
le N 1,023,628 of April 16, 1912, and more setting of the maximum number of articles 
particularly to kiln cars and associated on each car, which will insure nore uni equiphent for supporting and conveying form heating of the ware during firing, and 65 

16. ceranic ware through the tunnel kiln. . which otherwise will increase the general 
Tunnel kilns of this type involve a longi- efficiency and practicability of kilns of this tudinal heating chamber f benches for ty 

supporting heating muffles thereon and a ith this and other objects in view, as 
longitudinal passage for the kiln cars be-, will be apparent from the following disclo- 70 

20 tween the benches soarranged that the car sure, our invention resides in the combina wheels, and frame will be below the heating tion of parts as described herein and cov 
zone and shielded from the intense heat by cred by the claims appended hereto a body of refractory material on the car In the drawings: y 
frame. The muffles in this kiln have trans- . Figure 1 is a side elevatism of 

ntion: 
tunnel 78 25 verse air circulating passges adapted to co- kiln car embodying thisi 

operate with a similar transversdpassage in Fig. 2 is a top plan viewidf theycar; and 
the car body to circulate the heated airbe- Fig. 3 is an end view of car showing the 
neath the were and apound the heating relation of the car to thunnel kiln walls 
muffles. If the cars heretofore utilized in and heating, muffles. 80 so this kiln, the car top made of the usual re- In the drawings, which illustrate one em 
fractory poor conducting fire clays has been bodiment of this invention; we have there 
mounted upon separated transverse beams in diagrammatically shqwn a tunnel kiln 
and provided with spaced openings com- (see Fig. 3), which invblves the masonry 

! with the transverse: passages work 10 made of suitable refractory mate- 85 
as Since such cars are periodically removed rial having an arched roof indicated in part 

from the kiln and so subjected to repeated at 11 and flat benches 12 for supporting the heatig and cooling treatment, these car muffles 13 thereon. The benches 12 are tops end to warp and otherwise become de- spaced by alongitudinal passage 14, within 
fective and so render it difficult to properly which the kiln cars traverse, these cars be go to set the cylindrical batts and saggers hereto- ing adapted to t upon suitable rails 15 
fore employed to support the ceramic ware supported on the floor of the kiln. In the 
during firing and irequire the caleful level- form illustrated this kiln car comprises a 
ling of each stand of saggers. Furthermore, metal frame Work 20 suitably mounted upon 
aniuneven heat distribution results from the wheels 21 in accordance with any suitable 95 

4s facts that some, of the car top openings are construction as is well known in this art. partly covered and free circulatin of the The refractory perstructure mounted upon air partially restricted by the saggers, while the car frame 20 comprises holloy refrag 
hers are wholly exposed, and that theis- toy blocks 23 which may be filled with 

ive car top and its supports E. r- suitable powdered refractory heat insulat- 100 so dinary fire clay and therefore poorheat cons ing material 23 such as infusorial earth, 
ductors, retard somewhat the conduction of These blocks 22 are of jointed shape adapted 
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muffle ben 
may be directed across the car beneath the SO 
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of solid bricks c osely 

to interlock and interfit with each other to 
rovide a solid and substantial foundation 
or the ceramic ware. 
Since it is necessarv that the cerannic ware 

be uniformly heated - and to prevent the 
kiln car cooling the ware adjacent it be 
cause of the car body heing massive and ab 
sorbing heat but slowly due to its location 
in the unheated passage below the muffle 
benches, we provide a car top 24 of refrac 

material which has a high heat chn 
ductivity. As a specific example of one type 
of block which is adapted for this purpose, . 
we may utilize crystalline alumina or silicon 
carbide granules which have been bonded by 
suitable ceramic bonds well known in the 
refractory art, such as a mixture of suitable 
ball clays so proportioned as to bond the 
granules into a compact, dense structure ca able of resisting 
igh tem 

illustra 
eavy loads, as well as 

rature conditions in the kilni. As 
in Fig. 8, this car top is made up 

positioned and joined 
by a refractory cement, which may be simi 
lar in composition to the bricks, to form a plain and imperforated surface. This top is 
substantially on a level with the top of the 

so that heat from the muffles 

in order that the ware, such as grinding 
wheels, may be subjected to, even tempera 
ture conditions, we support them in suitable 
Saggers 25 of rectangular cross section, as. 
illustrated in Figs. 1 and 2. Each sagger 
has an open top 26 and is so shaped and con 
structed that it may be set upon the open 
top of another sagger and firmly supported 
thereon to form stacks of a suitable E. 
depending upon the space in the kiln. In 
order to provide for transverse circulation 
of the heated air from the muffles across the 
car top, we utilize refractory bricks 27, 
which are also of high heat conductivity 
and may be made of the ceramic londed 
crystalline alumina granules. These bricks, 
which are of proper dimensions, are spaced 
apart on the car top for suitably supporting 
the stacks of the saggers and to permit the 
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65 

circulation of gas therebetween. The sag 
gers are mounted on the bricks 27 with their 
sides parallel to the car side and spaced 
apart both longitudinally and transversely 
st that heate air may circulate freely 
around each stack. This spacing may be 
maintained by suitable means such as the refractory blocks 28 which engage the upper 
saggers, as illustrated, and steady the whole. 
pile. Since the upper portion of the kiln 
chamber tends to be hotter-than the part ad-' 
jacent the car top, we may make the saggers 
29 adjacent the car of a refractory material 
of high heat conductivity, such as ceramic 
bonded crystalline alumina or silicon car 
hide, and use the ordinary fire clay Saggers 
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30, for the top members qf the stacks. By 
this arrangement and selection of kiln fur 
niture of proper conductivities, we insure 
furnishing more heat to the ware which is 
located in relatively cool positions and some 
SEE the ware in hotter portions of the kiln from the effects of direct radiation 
of heat. 
... In accordance with this invention, we 
provide a tunhel kiln car and its associated 
equipment which largely increases the effi 
ciency of the kiln. Due to lowering the car 
platform to the level of the muflé bench, 
one may pile higher stacks or saggers on the 
car than heretofore possible. A large eCO 
onny furthermore results from the employ 
ment of open top Saggers of rectangular 
cross sectiori arranged in vertical spaced 
stacks, it having been found that the pri 
mary loss in setting space has been due to 
the use of round saggers as are ordinarily 

70 

s 

80 

employed in the grinding wheel industry. 
for supporting wheels on their flat faces. 

. The heat distribution is maintained more 
uniform than heretofore possible by sepa O 
rating the stacks of saggers from one an 

so that the heat 
iln above the car 

other and from the car to 
ed air may traverse the 
top and directly in contact with the bottoms 
of he is and circulate around each 
stack. 
aided by the employment of bricks of high 
heat conductivity for the car top and the 
supporting blocks, these blocks being made 
of such material that they retain their shape 
under the high heat conditions in the kiln 
and do not deteriorate under normal usage. 

95 
The heat distribution is furthermore 

100 

Having thus described our invention, 
what we claim as new and desire to secure 
by Letters latent is: 

1. In a tunnel kiln having Ringitudinal 
muffle benches in the heating ch E. and a 
car traversing passage therebetween, the 
combination therewith of a car comprising 
a wheeled support, an imperforate refrac 
tory body portion thereon having a plane 
top disposed substantially on a level with 
said benches, small refractory blocks of 
high heat conductivity spaced on said car 
top so as not to obstruct the transverse flow 
of gases and stacks of refractory containers 
disposed on said blocks in spaced relation 
transversely and longitudinally of the car. 

2. A tunnel kiln, car cbmprising a wheeled 
support, a refractory body thereon having : 
plane imperforate top of ceramic loided 
granules of ligh heat conductivity, refract 
tory blocks of high heat conductivity spaced 
on said top and open topped Saggers of rec 
tangular cross section mounted on said 
blocks and spaced apart longituidinally and 
transversely of the car. 

3. An apparatus for firing ceramic ware 
in a tunnel kiln comprising a wheeled sup 
port, a refractory body thereon having an 
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imperforate flat car top, rows of stacks of 
refractory containers spaced each way from 
one another and small refractory blocks sup 
porting said stacks on the flat car top and 
permitting a substantially free circulation 
of heated gas thereunder and between the 
stacks. 

4. An apparatus for firing ceramic ware 
in a tunnel kiln comprisin 
port, a refractory body of low conductivity 
thereon, an imperforate flat top layer on 
said body of super-refractory material of 
high heat conductiyity and rows of stacks 
of refractory containers supported on said 
top layer in spaced relation from each other 
and said top layer to permit free circulation 
of heated kiln gas thereabout. 

a wheeled sup 

5. In combination with a tunnel kiln hav 
ing a car passage, a muffle bench and a muffle 
thereon which has transverse air circulating 
passages, a car comprising a wheeled sup 
port, a refractory body thereon having a 
plane imperforate top disposed just below 
said passages, stacks of open topped refrac 
tory receptacles of rectangular cross-section 
mounted on said car tops in spaced relation 
and means to hold the stacks spaced from 
each other and the car top for the circulation 
of heating gases around the stacks. 

Signed at Worcester, Massachusetts, this 
26th day of Nov., 1920. 

HUGO W. H. BETH. 
MILTON F. BEECHER. 
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Certificate of Corre' -- 
It is hereby certified that in Iletters Patent No. 1485,109, granted February 

26, 1924, upon the application of Hugo W. H. Beth and Milton F. Beecher, of 
Worcester, assachusetts, for an improvement in Tunnel Kilns,” errors appear 
in the printed specification requiring correction as follows: P 2, line 110, 
claimistrike out the words “an imperiorite ' and insert instead the article a, 
andline 111strike out the article to and insert the words an imperforate, and 
that the said:Letters Patent should be read with these corrections therein that theside may conform to the record of the case in the Patent Office. Signed this 1st day of April, A. D. 1924. 

sEAL. KARL FENNING, 
4Minor ?ommationer of Patents. 


