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5 Claims.

Our invention relates to suger machines for the
working of ceramic materials and the like,
_ I; is the object of our invention to provide &
method and means of extracting air entrained in
"8 the clay so that, when it is extruded by our auger
machine, it will be substantially air free and of
such homogeneous character as to provide an
Improved clay product. i
It Is o further objeet of our invention to pro-
18 vide m g single continuous process the mixing
of the ceramic material, its condensation into g
body of homogeneous character with the mini-
mum of air therein, the use of such & product as
2 sezd to prevent the introduction of air into an
air extraction chambper, the removal of such prod-
uct from the seal, the reduction of it into fine
Dizces to permit the escape of air, the evacustion
of the air thus escaping and the fAnsl extrusion
of the air free product in the form desired,

It 1s o further cbject of our invention io pro-
vide o single unliary structure in which all of
thve stems of the precess are practiced in & single
maching in 2 gtraighi line; and it is our object
£g provide s mechenicsl structure in which there
& single shaft or o plurality of interconnected

shafls forming o single shaft so o5 to have o

stralght line thrust for performing all of the steps

07 ths process, such shaft being driven by & com-

 mon motor in order to synchronize the steps of
°V the process s well 23 reduce the number of beag-
ings.

T6 is & further object to provide the advanteges
of & high spzed molor with s low spsed shaft and
o provide for the thrust on & common interme-
diate bearing remote Ivom the cerazmic materisl
where It will not ke interfered with by the ma-
ferial, . :

It is & further object to mount all of the parts
comprising the motive power and operating mech-
© anism on p gingle frame utllizing the paris of
the mechanism o interconnect the frame mem-
bers o sscure the meximum rigidity with the
minimum weizht. )

In perileunlar, 1§ is our objsel to provide stage
extrusion with alr exirsciion.

Referring to the drawings:

Figure 1 is o plan view of the mechanism of our
invention;

Figure 2 is o side slevation thereof;

Figure 3 is -section on the line 3—3 of Figure 2;

Figure ¢ is an end clevation of the auger end
of the machine; L

Flgure 5 is a section on the Une 5—5 of Pigure 2;

Figure 8 is an enlarged vertiesl section show-
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(CL 25—14)

i.ng the stage extrusion and air extraction mech-
anism;

Figure 7 is a-section on the line 7—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 deteil, 1-—1 indi-
cate spaced parallel supporting frame members
which are interconnected by the transverse frame
members 2 and by the superimposed mechanism
hereinafter described which bridge the frame
members 1 and interconneet them.

For instance, o plate 3 is bolted or welded to
the tops of the frame members 1 to interconnect
them at the left hand end of the machine, On
this plate is mounted & gear reducing unit 4 and
motor 5. " The motor 5 may be made relatively
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‘cheap with the usual high speed, which meay be re-

duced by a proper gearing for driving an suger
msachine. The motor shaft § has on its outer end 76
& pinion 7, which meshes with 3, plurality of gears =~ -
8 supported by mesns of s frame 11 which is
adapted to rotate around the pinion 7 2nd is in-
tegral with one end of the shaft 12. The gegrs 8
mesh with teeth on an internally gearsd ring 8,
which is mounisd in and supported by & casing
which forms the outer part of the gear reduction
uni} 4. The frame 11 is composed of two varts
connected by means of bolts 10, . .
Whenever the shaft 6 rotates it cansss the genrs
3 to rotate. Since these geays ave in engagemsent
with e fized internelly geared ring 9 they must
rotate within this ring, and ag they rotate they
carry with them the frame, to one part of which
is attached one end of the shaf 12, thereby ro-
tating the sheit 12, Tals ghas is con-
nected by - the dexible coupler 18 to the
mein auger sheft 14 thot is carried in o thrust
bearing 15 in the bridge 16 which conneets _
at s ends 17 with the fops of the side frame 95 .
members 1, This bridse 18 carries the longitudi-
nally extznding bolts 18, the right hand ends of
which are moumnted in the bridse 19 which carries
the forward end of the final exirusion chamber
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caslng 20 on which is mounted o tapered exiru- 100
. sion nose 21 he

1g the bloek forming kuives 22.

A pug mill trough 23 recelves the shaft 14
which passes through i, ‘This pug mill trough is
supported &b lis rear end on & {ransverse angle
iron frame 24 vhich rests on the tops of the side 105
Irame members 1. The pug wmill ig provided with
& plurality of knives 25 mounted on the sleeve 28

-on the ghai} 14, Thess knives churn the clay and

mix it while, at the same Hine, move it forwardly

-around the bearing 27 which is suspended on the 11p



10

15

20

25

36

40

45

50

o5

69

7€

75

2

bracket 28 carried on the cross frame mémber or
bridge 29. This bearing can be lubricated through
the aperture 30. The ceramic masterial thus thor-

oughly mixed enters its first stage of extrusion
through the tapered collar 28q through which

it is forced by the first stage extrusion auger 29a.

The inner end of this collar 28a and the ring 30¢
are hoth of smaller diameter than the diameter of
the screw 29¢ 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 & 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 & 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 enftrained air in
the mixture is thus released and is exhausted by
suitable exhaust means through the port 35. A
baffie plate spaced from the walls of the chamber
31 is provided in spaced relationship 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, when it is picked
up by the final extrusion screw 37 in air free
condition and delivered through the member 21
aver the cutting knives 29 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

1t will be thus noted that we first pug the ma-
terial providing & homogencous 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 extruged mate-
rial as an air seal.

As this air sealing material is being continu-
ously moved forwardly into the chamber .being
soaled 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 Drocess, the material thus ex-
iruded is shaved into rings, cut into fine pieces
to free the air, has the air extracted from it and
is then moved forwardly into & 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-
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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, g shaft, a pair of spaced

-augers mounted on said shaft, extrusion cham-

bers surrounding said augers, and an air exhaust
chamber therehetween connected therewith, the
extrusion chamber leading into the air exhaust
chamber having & cone-shaped wall,

3. In combination, an augur shaft, means of
supporting said shaft comprising a thrust bearing,
a pug mill for receiving said shaft comprising 2
trough, cutting and advancing knives mounted
on said shaft, e 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
tepered throat therefcr, 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 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 therefrom, an air exhaust cham-
per 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, & 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 cn said chamber, a common supporting
frame for maintaining the foregoing me\chanism
in alignment, the members of said supporting
frame being held together by said mechenism
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. LANGENKAMP.
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