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UNITED STATES PATENT office 
Roy H. McEtroy and Albertº G. Langenkamp, 

Payton, Ohio, assignors to The International 
Clay Machinery Company, Dayton, Ohio, a cor 
poration of Ohio 

Application November 16, 1932, serial No. 642,894 
5 Claims. 

Clar invention relates to auger machines for the 
'70rking of ceranic materials and the like. 

Ek is the object of our invention to provide a, 
2a3thod and means of extracting air entrained in 
the clay so that, when it is extruded by our auger 
machine, it will be substantially air free and of 
333cm, 300geneous character as to provide an 
i3.proved clay product. 

fit is a furtheir object of our invention to pro 
vide in a single continuous process the mixing 
of his ceramic naterial, its condensation into a 
toody of homogeneous character with the mini 
Ali R. of air therein, the use of such a product as 
a sea to prevent the introduction of air into an 
air axtraction channeer, the removal of such prod 
tact from the seal, the reduction of it into fine 
pisces to pergini, the ascape of air, the evacuation 
of the air as escaping and the final extrusion 
of the air ree prodicit in the forma desired. 

it is a furter object of our invention to pro 
vide E, single Anita?y structure in which all of 
ž:3 sštegs of the 3:rccass are practiced in a single 
323Cl3:2 in 2, stSaga: line; and it is our object 
to provide a gech sinical struct lie in which there 
33 g, single sast Gr 3 plurality oí interconnected 
saits forming 3, single shaft, so as to have a 
streisgatine thrust, fox' performing all of the steps 
o? Base prccess, sici snatcaing drive by a corn 
Xiaoga Goto in order to synchronize the steps of 
ne praccess Is Yiyel as reduce the Inu Yaber oí bear 

??, 

?is 3, ir te object to provide the advantages 
9 a., Riga spaed notor with a low speed shaft and 
to provide for the thrust on , common interne 
diate izaaring remote from the cerasaic material 
7hære i vyil AO, g8 initærfered With by the IMLB 
.3%. - 

Ek is 3 further object to aout all of the parts 
comprising the notive gover and operating mech 
arisin on , single fragine utilizing the parts of 
?ihe Kmechanisxn tio inžerco:nenecii tkae frame mem 
oerS Èe secure the GaasinU23 rigidity vith the 
2äninum v7eigat. 
in particular, it is of osci to provide stage 

Sgr A SiO2. Tyiti är eK&R’Aci COA. 
Reierring to the davyings: 
Figure is a plain vievy of the nechanist of out 

LaySation; 
Figure 2 is D, sidiae eaevationa tereo; 
Figurae 3 is a-section on the line 3-3 of Figure 2; 
Figare 3 is an end elevation of the auger end 

o; he inachine; 
figure 5 is a S&ction on the line 5-5 of Figure 2: 
Figure 6 is an enlarged vertical section showy. 

(Cl. 25-14} 

ing the stage extrusion and air extraction mech 
anism; 

Figure is a section on the line - 7 of Figure 
2 showing the power multiplication mechanism; 

Figure 8 is a detail side elevation of the power 
multiplication mechanism. 

Referring to the drawings in detail, - indi 
cate Spaced parallel supporting frame members 
which are interconnected by the transverse frame 
Inernbers 2 and by the superimposed mechanism 
hereinafter described which bridge the frame 
InenberS 1 and interconnect them. 

For instance, a plate 3 is bolted or welded to 
the tops of the frame members 1 to interconnect 
then at the left hand end of the machine. On 
this plate is mounted a gear reducing unit 4 and 
motor 5. ähe motor 5 may be made relatively 
cheap with the usual high spaed, which may be re 
duced by a proper gearing for driving an auger 
inachine. The notor shaft 6 has on its outer end 

60 

65 

70 

75 a pinion 7, Winich meshes with a plurality of gears 
8 Supported by means of a, frame 31 which is 
adapted to rotate around the pinion 7 and is in 
tegral with one end of the shaft 12. The gears 8 
mesh with teeth on an internally geared ring 9, 
which is Yaounted in and supported by a casing 
which forms the oute part of the gear reduction 
ulimiö á... The frame il is composedi o Wyo parts 
connected by aeans of bolts 10, 
Whenever fiase Sinaït 6 rotatasät cal S23 the geëxrs 

3 to rotate. Since these gears are in engagegasat 
with a fixed internally geaired ring 3 they als, 
rotate within this Kring, and as iškey roštate they 
Carry Witch, Éhe CIR the ?trali?me, to Ozae past, of Whicka 
is attackased one end of the sina: 33, thereby ro 
tarting the skift 12, Tais gaat is con 
rected Boy... the álexible couper 33 to the 
LLLLLLLmmLLLLLLL LLLL LLLLmmmLLLYS00SL mLmT L ssLLkLkSLL LL S S LLLLLL 
bering 5 år, the bridge 6 Vºynic connects 
at its ends ’N TWith ke tops of the side frane 
Enegrosis . This oridge i3 carries the longitudi 
LGGLL CLLLLLLLLL LLLSLLL SSOOOLL LLLL LLL LLLL LL 
Y7ich are WGUIäted in Ae Lidge 19 Waic, Carries 
the forv7ard end of the final ext:"usion chamber 
casing 20 Oz. Whick is coated a taeged extra 
sion nose 2 having the block soigaingaives 22. 
A pung ali trough 23 receives the saaft 14 

which passes through it. Ehis pig snail trough is 
supported at its re35 and O & tal:SVerse angle 
ict raise 2: Wikhich rests on the tops of the side 
fra3iane RimeRabers i. Time gug Kini is p3rovided viyiith 
2, plurality of kaives 25 gaOtarated. On the sleeve 26 
On the saat 4. These gives car the clay and 
ini: it while, at the same time, move it forwardly 
..around the cesiring 2 which is Suspended on the 
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2 
bracket 28 carried on the cross frame member or 
bridge 29. This bearing can be lubricated through 
the aperture 30. The ceramic material thus thor 
oughly mixed enters its first stage of extrusion 
through the tapered collar 28a through which 
it is forced by the first stage extrusion auger 29a. 
The inner end of this collar 28d and the ring 300 
are both of smaller diameter than the diameter of 
the screw 290. So that the area, where the ceramic 
material engages the interior of the collar 28a. 
and the ring 30a to the point of its exit into the air 
extraction chamber 31 is a sealing area against 
which the ceramic material is forced to prevent 
the leakage of air. The cermic material is thus 
forced into the air extraction chamber in a Solid 
annular body indicated at 32. 
There is a relatively long extrusion sealing area, 

thus provided to prevent leakage around the 
plastic clay, 
As this annular body of clay is delivered into 

the air extraction chamber 31, a shearing knife 
33 shears it in rings which are chopped into pieces 
by the chopping knives 34. Any entrained air in 
the mixture is thus released and is exihausted by 
suitable exhaust means through the port 35. A 
bafile plate spaced from the walls of the chamber 
31 is provided in spaced reiationship to the port 
35, such plate being designated 36. As the ceram 
ic material is chopped in very fine pieces, the air 
is extracted from it. The knives not only chop...it 
in fine pieces but also serve to move it forwardly 
towards the right hand so that, winen it is picked 
up by the final extrusion screw 3 in air free 
condition and delivered through the member 21 
over the cutting knives 22 through the openings, 
it is an air free ceramic product of homogeneous 
character without air bubbles or entrained air. 
The passageway 39 surrounding the Screw 37 is 
provided with detachable liners 40. 

Process 

It will be thus noted that we first pug the na 
terial providing a homogeneous mixture of the 
desired characteristics and, at the Same time, 
progressively move the mixture forwardly as it is 
pugged. We then condense it and extrude it 
while, at the same time, use the extruded mate 
rial as an air seal. 
As this air sealing material is being continu 

ously moved forwardly into the chamber, being 
sealed and as the level of the material in the 
pug mill is substantially the height of the knives 
on top of the shaft 14, a very effective seal is 
provided of the plastic ceramic material. Then, 
according to our process, the material thus ex 
truded is shaved into rings, cut into fine pieces 
to free the air, has the air extracted from it and 
is then moved forwardly into a Second extrusion 
mechanism where it is again extruded in air 
free form, condensed and delivered in final air 
free blocks, strips or other forms as may be 
desired. 

It will be understood that we desire to compre 
hend within our invention such modifications as may be neceSSary to adapt it to varying con 
ditions and uses. 

Having thus fully described our invention, what 
We claim as new and desire to secure by Letters 
Patent, is: 

1. In a method of producing an air free ce 
ramic product, mixing ceramic material, ad 
vancing it, Subjecting it to extrusion and con 

1,964,266 
densation to form it into a body, utilizing the 
bOdy So formed as it moves as an air seal while 
introducing it into a sub-atmosphere chamber 
from which air is being extracted, shearing it 
into thin Sections as So delivered, chopping the 
thin Sections, extracting the air therefrom and 
While still continuously moving it subjecting it 
to a Second extrusion and condensation step for 
delivery in a final form, ceramic air free product. 

2. In combination, a shaft, a pair of spaced 
augers mounted on said shaft, extrusion cham 
bers Surrounding Said augers, and an air exhaust 
chamber therebetween connected therewith, the 
xtrusion chamber leading into the air exhaust 
chamber having a cone-shaped wall. 

3. In Conbination, an augur shaft, means of 
Supporting Said shaft comprising a thrust bearing, 
a pug mill for receiving said shaft comprising a 
trough, cutting and advancing knives mounted 
On Said shaft, a, bearing suspended from the walls 
of Said pug mill intermediate the end of the 
Shaft, and an extrusion auger mounted on said 
Shaft at the end of the pug mill, a surrounding 
tapered throat therefor, an air exhaust chamber 
located adjacent the exit from said pug mill, 
cutting and shearing knives on said shaft in 
Said chamber, a Second auger on the end of said 
shaft, a chamber for said auger and an extrusion 
head mounted on said chamber. 

4. In combination, an augur shaft, means of 
Supporting Said shaft comprising a thrust bear 
ing, a pug mill for receiving said shaft compris 
ing a trough, cutting and advancing knives 
mounted on said shaft, a bearing suspended from 
the Wallis of Said pug mill intermediate the end 
of the Shaft, an extrusion auger mounted on said 
Shaft at the end of the pug mill, a surrounding 
tapered throat therefron, an air exhaust cham 
ber located adjacent the exit from said pug mill, 
cutting and shearing knives on said shaft in 
Said chamber, a second auger on the end of said 
shaft, a chamber for said auger and an extru 
Sion head mounted on Said chamber, a common 
Supporting frame for maintaining the foregoing 
mechanism in alignment, the members of said 
Supporting frame being held together by said 
mechanism bridging said members. 

5. In combination, an auger shaft, means of 
Supporting Said shaft comprising a thrust bear 
ing, a pug mill for receiving said shaft compris 
ing a trough, cutting and advancing knives 
mounted on Said shaft, a bearing suspended from 
the walls of said pug mill intermediate the end 
of the shaft, an extrusion auger mounted on said 
shaft at the end of the pug mill, a surrounding 
tapered throat therefor, an air exhaust chamber 
located adjacent the exit from said pug mill, 
Cutting and shearing knives on said shaft in said 
chamber, a second auger on the end of Said shaft, 
a chamber for Said auger and an extrusion head 
mounted on said chamber, a common supporting 
frame for maintaining the foregoing mechanism 
in alignment, the members of said supporting 
frame being held together by said mechanism 
bridging Said members, spaced bridge members 
Supporting Said shaft outside of the pug mill, 
and a bridge member Supporting the end of the 
mechanism adjacent the second auger, and means 
of connecting said bridge members. 

ROY H. McELROY. 
ALBERT G. LANGENIEKAMP. 
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