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2,281184 w 
APPARATUs FoR PARTIALLY DRYING 

MOIST CLAYBODES 
Laurence J. Dykstra and Edwin M. Meyer, Roch 

ester, N.Y., assignors to Victor Insulators, Inc., 
Victor, N.Y., a corporation of New York 

Application November 5, 1940, Serial No. 364,438 
1 Claim. 

This invention relates to an apparatus for par 
tially drying moist clay bodies, with more par 
ticular reference to the treatment of thick clay 
pugs after they come from a pugmill during the 
manufacture of porcelain insulators or the green 
clay insulator bodies after they have been turned 
or otherwise shaped, previously to firing in a kiln, 
and it has for its purpose to afford an apparatus 
by which the necessary moisture-removing Op 
eration can be carried on successfully and effi 
ciently in a much shorter period of time than is 
possible with the apparatus now in use and with 
out the losses attendant upon conventional prac 
tices, due to cracking of the insulator surfaces or 
complete breakage when subjected to heat of the 
kiln. t . . . . 

The common method of drying clay bodies in 
the insulator industry is to place the clay pieces 
in a room where they are subjected to currents 
of hot air, that are first passed over steam coils, 
a procedure that requires a week or more to re 
move the amount of moisture that must be taken 
out before the clay is ready for the kiln treat 
ment. According to this old method, it is neces 
sary to apply heat very slowly and to control 
humidity accurately in order to prevent forming 
a crust at the surface of the clay and consequent 
excessive shrinking and cracking, or complete 
breakage when subjected to the heat of a kiln, 
and it is a particular purpose of this invention 
to remove moisture from a clay body in'. Such a 
manner that there is no likelihood of cracking 
the surface, or bursting the clay. body upon ap 
plication of the intense heat of the kiln, and to 
bring about the required drying in from six to 
seven hours, or little more than one-fourth of a 
day as compared with a week or more under the 
general practices heretofore followed. - 
The difficulty with drying a moist clay body by 

means of hot air or heat convection currents is 
that when applied in this manner, the heat is 
driven from the outside or surface of the clay 
body inwardly to its interior by the air currents 
and consequently the surface of the clay is likely 
to reach a higher temperature than the interior 
and removal of moisture takes place at a faster 
rate than it migrates from the interior to the Sur 
face. As a result, crusting of the surface takes 
place, causing excessive shrinking of the outer 
strata and cracking, or explosion of the clay 
body when it is subjected to kiln treatment, and 
the present invention overcomes this difficulty by 
using only radiant energy, preferably in the form 
of infra-red heat rays, to cause migration of the 
moisture from the interior of the clay body to its 
surface, and simultaneously removing surface 
moisture by a current of air at a temperature 
that is somewhat lower than the temperature 
of the clay body produced by the radiant energy, 

60 sists in the apparatus that will appear clearly the air current acting merely to evaporate or re 

(C1, 34-233) 
move the surface moisture always at a rate some 
what slower than that at which it migrates from 
the interior of the clay body to the surface and 
without raising the temperature of the clay, thus 

5 effectively preventing the formation of a surface 
crust and insuring the maintenance of a uniform 
moisture content throughout the clay mass dur ing the drying operation. 
By applying radiant energy, it is possible to 

10 heat a clay mass of considerable thickness to a uniform temperature throughout both the in 
terior and surface portions, but unless facilities 
are provided for removing the moisture from the 
surface, such a system of drying is limited in 

15 time by the natural process of evaporation which 
is much too slow for practical purposes, and it is 
an object of the invention to cause migration of 
moisture from the interior to the surface of a 
clay body by means of radiant energy, preferably 

20 infra-red heat, and to remove such surface mois 
ture continually by means preferably in the form 
of a relatively cold current of air acting in oppo 
sition to the radiant energy, and correlated with 
the heat applying means in such fashion as to in 

25 sure removal of moisture from the surface at a 
i maximum speed but always at a rate somewhat 
slower than that at which the moisture migrates 
to the surface of the clay, so that a uniform mois 
ture content is retained throughout the clay body 

3u both at the surface as well as at the interior, and 
there is no danger of the surface reaching a 
higher temperature than the interior, or other 
wise causing a crusting, or excessive shrinking, 
or hardening at the surface. 

35 The invention has for another object to afford 
a structure which in general includes a housing 
in which clay bodies are positionable, or movable 
in a suitable conveyor, coupled with an air duct 
preferably located at the top of the housing, and 

4u arranged to direct a current of relatively cool air 
downwardly into the housing and around the 
clay bodies, in conjunction with chambers ar 
ranged at the top and on Opposite sides of the air 
duct and also at opposite sides of the housing, 

45 preferably open at both ends to permit move 
... ment of air outwardly from the housing, and con 
taining radiant energy units preferably in the 
form of infra-red electric heaters, or otherwise, 
which act to direct radiant energy into the hous 

50 ing and upon the clay bodies which are thereby 
uniformly heated throughout, causing the mois 
ture within each clay mass to migrate to its sur 
face, the cool air passing to the clay bodies before 
coming into contact with the heat units and being 
exhausted from the housing around the heat 
units through the chambers in which they are 
contained and thus acting in opposition to the heat units, 
To these and other ends, the invention con 

5 5 

H - 

  



2 
from the following description, when read in Con 
junction with the accompanying drawings, the 
novel features being pointed out in the claims at 
the end of the specification. . 
In the drawings: f 
Fig. 1 is a view in side elevation of an apparatus 

for partially drying moist clay bodies, incorporat 
ing one practical embodiment of the invention; 

Fig. 2 is a plan view of the same; 
Fig. 3 is a transverse vertical sectional view; 
Fig. 4 is an enlarged detail Sectional view 

through a clay pug and its support; 
Fig. 5 is an enlarged sectional view.showing 

the adjustable supporting means for . One of the 
heat units, and Fig. 6 is a bottom plan view of the parts illus 
trated in Fig. 5. Referring more particularly to the drawings 
in which like reference numerals refer to the 
same parts throughout the several views, and 
in which there is illustrated an example of: one 
practical embodiment of the invention, the appa 
ratus includes a housing mounted upon a frame 
work including uprights and crossbars 2 car 
ried by the uprights, the housing including a 

being open at both ends. The housing just de 
scribed-affords a tunnel to receive the clay-bodies 
and through which travel the endless conveyors 
6 in the form of chains or the like to permit con 
venient positioning of the clay bodies within the 
housing. Mounted upon the endless conveyors 
are plates 7 that are preferably perforated to 
permit free passage of air therethrough, while 8 
designates net-like supports preferably in the 3: 
form of mats of wire net that are positioned upon 
the plates T by the operator feeding the machine, 
and which are adapted to receive and support, a 
clay pug 9 after it comes from the pugmill, or 
a clay insulator or other object after it has been: 
turned or shaped, when it is desirable to extract . . . 
moisture from the clay, preparatory to heat 
treatment in a kiln. In the manufacture of porcelain insulators and 
similar products, the pugs when they come from 
a pugmill contain about 22% moisture, and it is 
necessary to remove about 18% moisture before . glazing and firing the article, approximately 4% 
of the moisture being left in the clay when it is 
placed in the kiln. For finishing or shaping the: 
clay while green, as by turning or cutting grooves, 
skirts, or other curved or irregular surfaces, it 
is necessary to remove only about 4% of the 
original moisture, leaving approximately 18% to 
permit handling and shaping the green clay, 
while after the turning, cutting or otherishaping 
operations are completed, the clay article is again : 
subjected to treatment in the drier for removing 
an additional 14% moisture, permitting approxi 
mately 4% to remain as 'stated above when the 
clay is placed in the kiln. The endless conveyors are operated by any 
Suitable mechanism, not shown, and moved inter 
mittently by automatic mechanism, or at the con 
trol of the operator. 
mats 8 are placed upon the conveyor plates 7 and 
the plugs 9 or other clay bodies, positioned upon 
the mats 8 at the feeding end of the machine 
by an operator and similarly removed at the dis 
charge end of the machine after completion of 
the moisture removal operation, the timing of 
the movement of the conveyors being preferably 
Such as to retain a given clay body within the 
housing for a desired length of time. It will be 
understood that while this application shows an: 
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The wire net supporting. 

2,281,184. 
: apparatus of given length with a certain num 
ber of air ducts and heating units to be described 
presently, the length of the machine may be in 

i creased to any desired extent by the use of addi 
tional air ducts and heating units arranged sim 
ilarly to those now to be described. "The general practice heretofore: in drying clay 
bodies of this character has been to place them 
in a room where they are subjected to currents 
of air heated by steam coils or similar units and 
“controlled 'humidity, it being essential not to 
: evaporate moisture from the surface faster than 
the moisture travels from the interior of the clay 

is body to the surface, because otherwise the sur 

: 5 

:15 face becomes: dry and forms a crust, which re 
sults ultimately in cracking the surface, or burst 
'ing the insulator when it is subjected to heat 
treatment in the kiln. To prevent this under the 
conventional drying process just referred to, it 

20 is necessary to proceed quite slowly, and the dry 
sing operation requires approximately one hun 
: dred and sixty-eight hours or longer to remove 
the necesary: amount of moisture: in a manner 
that will leave the clay in proper condition for 

25 firing. 
bottom wall 3, side walls 4, and a top wall 5, and A primary objective of the present invention 

is to reduce the time required for removing mois 
ture from such clay-bodies and to reduce the percentage of loss resulting from improper dry 
ing operations, and this is accomplished by em 
ploying radiant energy, preferably in the form 
of energy from a radiant heater, resulting in 
uniformly raising, the temperature of each clay 
body throughout its entire mass, without the 

- instrumentality of convection or air currents, 
thus causing a continuous migration of moisture 
from the interior of each clay body to its sur 
face. The surface moisture is continuously re 
moved by means of a current of air that is rela 
itively cool, or at a somewhat lower temperature 
'than that of the clay body, the cool air travel ring over and entirely-around the clay-bodies and 
thence toward and around the heating units in 
a direction generally opposed to the heat rays. 
The cool air currents thus act in opposition to 
the beam of radiant, energy, or the heat rays and 

I function only to remove the surface moisture from the clay, without raising the temperature 
of the Surface of the clay and without any tend 
ency to cause a crusting of the surface by remov 
ing moisture faster than it migrates from the 
interior to the surface. 

This is attained by a series of radiant heating 
units located in chambers disposed at the top 
9f the housing on opposite sides of the air duct 
to be described presently. The chambers are 
preferably inclined in opposite directions as 
shown, and communicate with the housing at 
their inner, ends while preferably though not 
necessarily open at their outer ends, while 2 
designates similar chambers located at Opposite 
sides of the housing, communicating at their in 
ne ends with the housing and preferably though 
not necessarily open at their outer ends, 
These chambers may be arranged at suitable 

intervals along the housing, the chambers at 
the top being staggered with reference to the 
chambers 2, as shown in Fig. 1, and suitably 
spaced from each other endwise of the housing, 
each chamber being provided with a heating 
unit preferably consisting of an infra-red elec 
tric heater employing a carborundum resistor or 
"Globar" element, to which current is supplied 
in any suitable fashion. It has been ascertained 

75 that the energy from the infra-red region of the 

5 5 
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2,281,184 3. spectrum is best adapted to present purposes, al 
though it is possible to employ other types of 
radiant heaters such as a carbon electrode lamp, 
an incandescent carbon filament lamp, high 
pressure steam within pipes, or oil burners with 
in pipes or indirectly heating through radiant 
surfaces, the necessary qualification being that 
the energy is transmitted in such a manner aS 
to elevate the temperature of the clay and to 
maintain a Substantially uniform degree of mois 
ture throughout each clay body to insure main 
taining a temperature at the interior of the clay 
body as high as the temperature at its Surface. 
By this means, it is possible to insure continu 
ous and uninterrupted migration of moisture to 
the surface and to prevent effectually any crust 
ing or excessive drying at the Surface. 
Each heating unit 3, consisting of an infra 

red carborundum resistor heater, as described 
above, is suitably supported upon an adjustable 
standard 4, see Fig. 6, which is mounted in the 
opposite walls 5 and 6 of the chamber and 
slidably adjustable in slots so that each heat 
ing unit, which is preferably provided with a 
suitable reflector, can be adjusted endwise of 
its chamber closer to or further away from the 
housing, and also tilted to vary the general di 
rection of travel of its rays with relation to the 
clay bodies within the housing. 
With this arrangement, radiant-heat is di 

rected on to the clay bodies from both sides and 
from the top, and in order to remove the moisture 
from the surface of the clay bodies, air ducts 8 
are provided arranged centrally of the top of 
the housing and extending endwise thereof with 
tapering reduced ends 9, as shown, while 20 
designates fans or blowers operated by any Con 
venient means, one located at the top of each 
duct and acting to force air downwardly through 
the duct into the housing. The air that is thus 
forced into the housing may be taken into the 
air duct 8 at the top thereof from the room in 
which the apparatus is located at normal room 
temperature of from 65° F. to 70F. and without 
any control of humidity, although the tempera 
ture of the air may be somewhat higher or lower 
than that stated, so long as the air enters the 
housing at a temperature considerably less than 
the temperature induced in the clay bodies by 
the radiant-heat units. Thus no heat is carried 
to the clay, by convection and the air currents 
cannot remove moisture from the surface of the 
clay at a faster rate than it collects upon the 
surface or migrates from the interior. 
The air traveling downwardly through the 

ducts 8 spreads out within the housing, con 
tacting substantially the entire surfaces of the 
clay bodies uniformly, and travels thence out 
wardly from the housing through the respective 
chambers and 2 and through the Open ends 
of the housing. The air which makes an exit 
through the chambers and 2 thus contacts 
the clay bodies before coming in contact with 
the heating units, thus acting in opposition to 
the latter, and the air as it enters the housing 
may be at any desired temperature below that 
of the clay bodies, provided it is not sufficiently 
low as to reduce materially the temperature of 
the carborundum elements of the heating units 
and lessen the heating effect of the latter. 
With an apparatus operating as indicated 

above, maintaining an ambient temperature 
within the housing or tunnel of 51° C. and a ten 

• 
perature of the clay bodies of 30° C., it has been 
possible to remove 1% moisture during each 
twenty-two minute period, or a total of .18% moisture in approximately six and three-quarter 

is hours without cracking the surface of the clay, 
Or destroying the insulator when fired. The 
partial drying of the green clay for turning, cut 
ting or otherwise shaping the article has been 
Completed in one and one-half hours, and the 

lO complete drying operation in an additional five 
and one-quarter hours, as compared with a total 
of one hundred and sixty-eight hours for com 
plete drying with hot air currents passing over 
steam coils and with controlled humidity. The 

5 drying time has been reduced from one hundred 
and sixty-eight to eight hours, with an attendant 
reduction of insulator losses, due to cracking the 
Surface of or bursting the clay bodies upon fir 
ing, from 3.9% under the hot air drying System 

20 to .9% with the present system of radiant en 
ergy and relatively cool air currents acting in 
opposition to the radiant energy and functioning 
only to remove the moisture from the Surfaces. of the clay. 

25. The results described are due to the combining 
s he manner set forth of the two factors of 
radiant energy and relatively cool air, or air at 
room temperature, which contacts the clay bod 
ies before reaching the heating units, since it 

3 has been determined that if radiant heat is di 
rected upon the clay bodies without utilizing the 
air currents at lower temperatures to remove the 
moisture, there is no gain in the drying time Over 
existing methods and Such procedure is too slow 

35 for practical purposes, while on the other hand, 
if the air currents are used without radiant en 
ergy to raise the temperature of the clay uni 
formly throughout, moisture is removed from the 
surface so much faster than it migrates from 

40 the interior of the clay that the Surface portion 
forms into a relatively hard dry crust, leaving 
an excess of moisture in the interior to cause 
bursting of the body upon firing, or cracking, 
and rendering the insulator unfit for practical 

45 purposes. 
While the invention has been described with 

reference to the particular construction shown, 
it is not confined to the details or exact pro 
cedure set forth, and this application is intended 

50 to cover any modifications or departures in the 
structure that may come within the purposes of 
the invention and the scope of the following 
claim. 

... We claim: 
Apparatus for partially drying moist clay bod 

ies comprising a housing, a conveyor movable 
through said housing, a net-like support for the 
clay bodies whereby air has access around sub 
stantially the entire surfaces thereof, an air duct 

so located centrally above the housing and in com 
munication therewith, a blower acting to force 
air through said duct into the housing, cham 
bers located above the housing on opposite sides 
of said duct, chambers located on Opposite sides 

65 of the housing, said chambers having their inner 
ends in communication with the housing and . 
open at their outer ends, and radiant-heat units 
located in the chambers, the air being movable 
around the clay bodies and thence outwardly 

To through said chambers in a direction opposite to 
the rays from the heat units. 

LAURENCE. J. DYKSTRA, 
EDWIN M, MEYER, 

  


