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Extrusion of 36 to 48 inch clay pipe is described in Oberschmidt’s 1‘368 article [309]. 
Corning’s honeycomb catalyst support [517] is  also included. The catalyst literature was iden- 
tified as a iaYeful source of extrusion information; eleven entries are found in the Key Title 
Phrase Index under catalysts. Several comprehensive surveys were identified; among these 
are Bloor’s assessment sf pZasticity [128], Condamy’s drying survey [414], and an interna- 
tional review of extrusion equipment [434]. Interest in the application of soil mechanics test 
methods and theories has surfaced since 1969; at  least 11 articles dealing with various aspects 
of ceramics, or clays, and soil mechanics were identified [327, 330, 371, 472, 648, 688, 581, 583, 
615, 646, 6711. The use of electroosmosis in the drying of large (5100-kg) refractory blocks 
reduced drying time from >280 h to -15 h [446]. A detailed analysis of extrusion of plas- 
tic and visco-plastic solids is described by Zienkiewicz [451]. Holographic nan-destructive 
~~~~~~~~~~~ of wet clay bodies identified discontinuities or disturbances that became cracks 
after drying [632]. 
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1932 Documents 

1 ~ ~ O W S S  of making such i i l s d a t o ~  of MgO, AI& 
Mavias, 8,. 

for ~~~~~~ Tubes (Valves) 

BeO, ZrQ2, and TbOz is described, including the 
processing of the raw mnate'rial, plmtic agents, 
extrusion methods, and firing, The plastic agent 
used contained 14% flour, 79% water, s~nd 7% 
coiicentrated ammonia. 2 % of talc were added to 

sfr'ractory Oxide ~~~~1~~~~~ 

J. Am. Ceram. 80c. 16, 234 

for the radk valve industry BE outlined. 'The 
The special ~~~~~~~~~~~~ of refractory insulators the M ~ O  (RCA) 

..... . . : .,......... . . . . . . . .  
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7 
Gertli, 4;. 

Ce.Pamic Eaw Maton;ale 

Her. Dtsch. Keram. Ges. 18, 65 

Mcthaaal? of peparation a m  divided into five 
groups: preparatioii by sorting aad picking; by 
sieving. washing, etc.; by ilotation; by magnetic 
separators; and hy centrifuges. 'I'hese are briefly 
described. A discussion then follows of the meth- 
ods applicable to the   re pard ti an of clays, kaolins 
and chalk felspars, quai iz  fluorspdr, and magne- 
hihe. (SCA) 

e Preparatio;~ of the Mnst Impsr.t>?n't 

8 
Kcnrler?on, C.X. 

Die Desigq Cor1 ea ts Lamination 

Bilck. (:la>' I?w 90, 329 

'I'he various types of laminations are discussed 
and suggestions a r r  made for correcting them. 
'The physicdl properlies caf the clay have a direct 
brnring on the t - ~  pe of lamination produced. Fat 
or very plastic clays are most  aiiscpptible. In the 
specific case disrussed, thc clay was a very plastic 
fireclay with a total shrinkage of about 10.570, 
which S : ~ ~ P V J E ~  a very pronounced tendency 
tcwisrd laminations. Trials were aade  with eight 
difieiunt dies, six augers dif€er;ng as to ta 
pitch, limnbar of wings, and metal, two different 
auger machi~,ea de-aired and untreated clay, 
several auger speed&, various spacings between 
auger ani3 die, a numbei of coring arrangemc,l:ts, 
1ubric~t;on of dies by stearn, air, oil. acd water, 
and rrnariy combina ths  of thcse. No bolutiori was 
fo1lilb until a special dic :vas designed. 'I'hrs hed 
the following characteristics: total lengtli, 8-3/4 
in., I c ~ g t h  nf  mouth pkccg. 2 in.; tayw of ends, 
0.5 5% ; taper of tcp and bottom a t  coiners, 0.65% ; 
taper of tog and bottom a t  centre, 5.25%; allow- 
ance for sv.~e!l 1/3? to I/& depending on the clay. 
(HCA) 

Refract. J. 13, 423 

Revised rep! int from 'I'rans. Brit. Ceram. SOC., 
33, 92, 1934. 

(,4bstract not available.) (BCA) 

10 
Schimrht, W.G., and C.M. Earnpinan 

Somine Drying Properties of Clays. I. 

Xnte  of Drying of Some Clays 

J. L4rn C'eram. SOC. 20, 266 
The materials stiidied we: e Kentucky ball clay, 
a shale, arid Georgia kaolin The rates of drying 
of these representative clays were studied under 
pressurcs comparable with those encountered in 
industrial practice iii the !owe1 portions of large 
shapes and in drying truck settingh. The results 
indicate that: low pressures on clays or clay prod- 
ucts during drying increase the rate of drying, the 
increase varyiiig with different clays, being less 
for extremely plastic than for short clays; with 
the kaolin, the iate of drying was increased as 
much as 58% under 2 load of 1.56 15 per ix2. 
IJn:oaded specimens contained 1.34 to 3.30 times 
as much water as l o a d d  specimcns. Thus a rtew 
fundamental factor i s  introduced into drying, in 
addition to the diffusion of water from the inte- 
rior of a clay piece t~ the surface and the rate of 
evapoiaiion of water from the S U ~ C ~ .  (BCA) 

&8t?Ct O f  SIilZibl IIIlpOSed hiBdS OPa the 

11 
Schurecht, H.G., arid C.M. Lampman 

Some Drying Prope-ctiea of  Clays. 11. 
Eieet  of Small. Imposed Loads nip. Shink- 
age Edchavioiar and Blastic Properties of 
some Clays 

J. Am. Ceram. SOC. 20, 270 

Pive clays and onc talc were tested. It  was found 
that small pressures during dryirrg cause varia- 
tions in (1) the amount of plastic deformation, 
(2) the. retardatioir d~iring shrinkage, (3) tensile 
strength during drying, (4) tensile strength 
re t i t i i red  to O V ~ B C O ~ ~  the retarding effects of 
shrinkage, (5) amount of initial retardation, and 
(6) rate of shrinkage All these factors may con- 
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1937 Doeuments 

112 
9cRe7ret:Zet, M.G., stad C.M. Lampiam 

SOXIIS ~ g ~ g i n g  ~ r ~ p e r t l i ~  O~F clap. m. 
lets 0x2 the Qataility of Clay 

Prodaxcts 
.J. Am. Cerani. SOC. 20, 277 

The influence of six diEermt dryirig surfaces o;a 
the shrinkage and strength of clays was 8timdied. 
The res~dts apply chiefly to those posfioi~s af 
large shapes in contac8, with the pallets and in &Bic 

lower courses of drying t ~ u e k  settings of consid- 
erable height. Tlae resistance of surfaces on 
which ware is drying to the crecpirng of the W ~ T C  

while shrinking magi decrease the shrinkage and 
strength of the wvaare to a marked extent, This 
reductiaira i s  much greatesr for lean tlian for plas- 
tie clays, saad these effect& are greater whsn thc 
ware is dried under press'we. Glass xurhc  
the greatest resistance to  shrinkage, alia 
pallets are only slightly better. Smooth firwood 
pdlets Rlong the grain of the wood offer the least 
resirtmre to shrinkage. Covering &.eel pa\L~ts 
with sand, grog, cardboard, OF grease was bmefi- 
cia1 as regards tbe strength of the specimens, but 
grease causer! enressive surface cracking. (BGA) 

13 
Sinnin, W.M. 

Cgneupoiry 3, 384 

It fdlows from theoretical considerations that as 
long as the wates content is high the capillaries 
are fd1 of water, and evaporation can tske place 

surface of the body, Heat is therefore 
only a t  the surface This heat can he 

applied in various ways, e.g. ,  the body cap be 
heated only from one side, when evaporation 
tukes place from the opposite aide, since the 



1 volt per cm, the rate of water removal was 120 
grn per m2 per hour; for a gradient of 3 volts it was 
300 gin, and for 5 volts, 750 gm. Comparing the 
two methods of drying--by thermal arid by elec- 
tro-diGuuion--it is pointed out that drying by 
electro-diSusiopi is techzically easier to  carry out, 
the surface exposed for moisture removal is 
greater, and the process is largely automatic, 
since, owing to the increasing resistance of the 

drying body, it finally stops of itself T h e  thermal 
diffusion method has the advantage when the 
moisture content of the body is low and the elec- 
trical resistance has consequently greatly- 
increased; it might therefore be preferable to 
apply electro-diffhsiorn during the preliminary 
period of drying and thermal diffusion during the 
final stages. (HCA) 
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14 
Norton, F.H. 

An ~ ~ ~ t r ~ ~ ~ n t  for Measuring the Wosk- 
ability of Clays 

J. Am. Ceram. Soc. 21, 33 

In the test described the specimen consists of a 
tube 5/8 in. inside and 7/8 in. outside diameter, 
with a length between the holders of 2 in. The 
specimens are formed in a vacti~tn~ press extrud- 
ing downwards. The test-pieces are carefully 
inserted into square brass end-pieces, so that 
they can he securely clamped in the torsion head 
of the testing machine. The torsion head i s  
rotated by a motor through reduction gear, ete. 
The angle of rotation of the specimen is recorded 
by a steel tape, suitably attached, and the angu- 
lar rotation is proportional to the movement of 
a smoked plate, which is illuminated from the 
back. The method of making a test is described. 
Results for different clays are given in tables and 
curves, Most days give a diagram typical of an 
elastico-plastic solid, an irai t id  portion up to the 
yield-point representing the elastic region and 
the por.tion between the yield-point and the 
breaking-point indicating plastic deformation. 
Some clays give TZ curve which indicates a definite 
yield-point with an actual decrease of strength at  
that point, similar to metals when tested in tor- 
sion. The reduction in strength i s  attributed to 
thixotropy and the subuequent increase in 
strength to strain hardening. Some coarse- 
grained chitira clays show the strain-hardening 
effect markedly. At least three properties must 
be used to express workability, viz., yield-point, 
maximum strength, and deformation a t  the 
breaking-point. In comparing two clays their var- 
ious characteristics must br determined a t  
several water contents, in order to select that 
water content which gives best workabilitya 
(BCA) 

15 
Norton, F.II., and S. Speil 

~~~~~~~~~~~~~~ of 
~~~~~~~~~~ Systt? 

J. Am. Ceram. Soc. 21, 367 

Advantages uf studying a clay by dividing it into 
nearly monodispersed systems include: the rela- 
tion betweel? the grain size and physical 
properties c ' m  be closely evaluated; the optimum 
grain size for a particular purpose can be readily 
chosen; the clay minerals and accessory minerals 
can be determined readily; helpful data become 
available for planning met ,hds of washing. The 
method o€ fractionating is described, using a 
Florida knoXi11. Particles above one micron were 
separated by repeated settlings, and the finer 
~ i z e e  were treated in B Sharpies supercentrifuge. 
(BCA) 

16 
Norton, F.W., and s. Speil 

Clays 

J. Am, Ceram. Soe. 21, 89 

The literature of the subject is first reviewed. A 
simple method is described for measuring the 
complete range of particle sizes in a day  with 
apparatus suitable for a plant-control laboratory, 
The Casagrande hydrometer method was 
applied; when the particles above 2 microns 
diameter had settled below the hydrometer bulb, 
the suspension in the same vessel was slowly 
revolved in a centrifuge. After a short period the 
machine was stopped, a reading was takent and 
the speed of the centrifuge was increased by 
steps, with readings between each step, until a 
speed of 6000 rpm WBB reached. This speed was 
maintained until all the measurable particles 
were sedimented out of the suspension. The 
method permits, with one suspension and one 
instrument, the continuous measurement of sizes 
from 30 microns down to 0.05 micron diameter. 
Distribution curves are given for several types of 
clay, and the accuracy of the results is discussed. 
(BCA) 

easurement of Particle Sizes in 



1939 Doennreats 

17 
Vaughan, T.C., P1.E Revsrcomb, and W.A. Mur- 
ray, et al. 

h y i n g  Ceramic Products Uaitag Induced 
eqaenc? Zlectricali Zriei-zy 

J 4m. Cersm. SOC. 23 ? Y I  

Ideal & y i p  condrtiom c:a;tvddre V J Q U ! ~  bc ? o  
hest the W ~ C -  at thc cei:ire first and inairitam t k  
ieinperntur:. at  the :'efitiC higher than a t  the out- 
side. A 1  inve.,tigrtiw~ w 2s r,hcrnfDre carried cxit 
to deterxinc 1 i:. p 
ing ware from tho outwaldy by  ultralligh 
frequency imiuced ical eiiczrg; i'hs- ,con 
struction ?' the In'mr;tory drvei arid 0," the 
electrical truci:Iar j -  i h  ;rs~:iber! '1'1:- c!ay used 
was a fine grained, ~!l15vr2I-t~7pe ,kiy rcith a hip], 
drying shrinkage, 1.e. one mjx easy to & J .  ['est 
specimens were ?-:/t  in. cubeb. L he ws::lts 

this method until shrink Le3FeS 2-3 vnly SOf'0 
of that rxluired whep: :axe-\: ire heatiilk 
coils are used, t h a t  it is p~ssible to dry S I J C C ~ S S -  

fully complicated &qxs evccly over thcir I I oss- 
sections; that the structures D f  the pieces are not 
detrimentally arTected hy the 1 apid drying of t h k  
method. (BCA) 

shoul: that the reqepi~d t , ~  dry sl~ciirrt ns by 

18 
Whittaker, 11. 

Ef?ect of Pa~t i c l e  Size on Plasticity si 
Kdaolifiite 

J. Ana. Ceram. SOC. 22. 16 

A Kentucky ball clay and a Georgia kaolin  ere 
resolved iiito seveii practically monodispi-se 
fractions ranging from 0.2 to 29.0 lnicrons in 
mean si7e. The clays were dispersed in w d k r  biJijp+Lh 
the ptedetermird amount of deflocculant 
required for stable susp~nsions of unit particles. 
'I'he ball clay suspemions werc split up into four 
fractions by iepeated settlings under ptavity for 

the fr;9ciion of more than 1 micron. The three 
fractions under 1 micron were produced by 
repeated centrifuging with a Sharples supes- 
centrifuge The kaolin suspensions were split up 
into three monodisperse systems by rcpezted set- 
tlings for tint. E m  fraction, and a short-coluinn 
elutriator was used for the coarse fractions. The 
particle -size distribution CUiVPs for these frac- 
tioils were obtained by a combination of the 
Casagrande hydrometer method with a settling 
and centrifuging tecliniqiie dcve!oy!ed by No* 
and Spei? ('hans. Brit. Ceram. SOC., 31, ,bh 
1938). Plasticity, drying shrinkage, and dry 
strength measurements were made 01: tha frac- 
tiom. 'I'he rcsults indicate that plasticity is 
directly d a t e d  to si l l  face arcs arid iiiwersely 
related to particle size. '!'he relatioil of p!asiicity 

log § '4? hi.': 
100 ?rams ol cia 

ts. Under the con- 
exhibit4 plasticity 

io4 cm2 p: 100 grdiiis of clay, i.c., w ~ e n  B - 180 
x IOd. Eiaoliliiie sho;-~ the Osharne Rcyrrolds 
close-packing ef€ect ~ ~ ~ h ~ n  the system contains 
pacticles x ~ i e  Ilia11 2 microns mean spherical 
dialuettr. 'Thc thiLhEiess of water films at  opt;- 
mtim pLsticity- is of tlia order of magnitude of 90 

Lases, the plasticity increases 
strength drcressrs. T t i ~  removal of the exchange 
able bases increases the w a t r i  required to form 
a plastic mass of kaolinite. The plasticity of 
kaolinitc is not due to a coating of colloids on the 
surface of the pai-tides, but is exhibited only 
wiaei? the  pi7tic:cs in the systcm or a significant 
an~ount  3f tliem are of colloidal dirnmsiorts. Thc 
drying shr i n k a ~ e  increases, in geneid,  with 
decreasing p i t i c l c  size. The: dry strcngtlr 
i [ i c ~ e m x ~ ,  in g:'ire; 21. with devrezsing particle size 
up to inaximuta, after which it decreases. (MA) 

a t igs t roa~.  Whc:l hydiog::c IS e~d1911gc:d Cor thie 
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19 
Speil, s. 

Systems 

J. Am. Ceram. Soc. 23, 33 

A sample of Florida kaolin was separated by a 
super-centrifuge into three nearly monodisperse 
systems of 0.3 -0.3,0.2-0.4, and 0.4-1.0 mu respec- 
tively. These samples were electrodislysed, and 
varying concentrations of sodium or barium 
hydroxide were added to a!iquot samples of the 
H clay thus obtained, The base exchange eapac- 
ity a t  pW 7 varied liriedy with the surface area. 

The apparent viscosity was reduced tc obisut 4% 
of i t s  original value by the addition of 1 milli- 

ther additions had a Very slight lowering effect. 
The additisri of electrolytic decreased the yield- 
point and increased the maximum strain before 
rupture at the water content of optimum plastic- 
ity. The water of plasticity, pore water, shrinkage 
water, and film thickness were decreased by 
adding electrolyte. The dry transverse strength 
was doubled by the change from H to Na clay. 
Most p~=operties varied linearly with the surface 
area within the experimental error. The potential 
concept of plasticily i s  briefly outlined, (BCA) 

equivalent of  sodium hydroxide, m$ts?r which fur- 



1941 -Documents 

20 Soil Sei. 51, 125 
Ensmiilger, LE., and J.E. Gieseking 

Proteins considerably reduced the base exchange 
The? A ~ S O Q I ~ ~ O I P  O€ P k ~ t e i ~ ~  by Mont capacity of montmorillonite in acid suspension, 
rilhnitic Clays a d  i t s  Eflect ~a Dase but no effect was found under alkaline c o d -  
Exchange Capacity tions. (BCA) Abstr. No. 393 
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21 
Henry, E.C. 

Pilastieity and 
Bull, Am. Cercnri, SOC. 21, 269 
M e t h ~ d s  for measuring the flow properties of ball 
clays in the plastic state are compared. The con 
cepts of "wworkal~ihty" of interest t o  ceramists 
include (1) plastic Row properties (yield valiie 
and mobility), (2) adhesiveness (stickiness), and 
(3j dohesivenpss (the ability t o  be deformed with- 
out rupturing). Ball clays probably influence the 
workability of a whiteware body chiefly by mak- 
ing it c~hesive. (BGA) AtPstr. No. 348 

orkability of Baal Clays 

2 
Macey, H.H. 
Clay-Wates Relationships and the Inter- 
nal Mechanism of Drying 

Trans, Br. Ceram. Soe. 41, 73 

(Abstract not available.) (BCA) Abstr. No. 502 

23 
Russell, R, 
~ v ~ ~ ~ ~ ~ ~ Q u  of Plastic Properties of' Clay 

Bull. Am. Ceram. Soc. 21, 271 

The factors involved in the evaluation of plastic 
properties of clay masses are discussed. S o r e  of 
the cornrnunly used methods of testing the plas- 
tic character of clays are described, and several 
adaptations of tests ~ f k n  t..md on clays are pro- 
posed for considemtiw. (BCA) Abstr. No. 272 

asses 

24 
Russell, R., land C.F. Hanks 

Stress-Strain Characteristics of Plastic 
Clay Masses 

J. Am. C e r m .  Soc. 25, 16 

An apparatus is described for reproducing stress- 
strain data, and it is concluded from investiga- 
tion of the stress-strain characteristics of plastic 
clay masses that the plastic character depends on 
several physical Properties, and cannot be com- 
pletely evaluated by any single parameter. The 

shape of stress-strain ciirves depeiids on the clay 
mixtures, and it is tlam possible to distinguish 
betwem difEerent compositions on the bask of 
their mechanical behaviorir done. ~ ' ~ ~ ~ ~ s t ~ ~ r ~  
equivalent," i.e the moistirre content necessary 
for an arlsitrarily selected e q l m x % . m  stress (5 Ib 
per h2) i s  a satisfactory parameter for the coni- 
parison of the plastic properties of clays and 
similar bodJ? compositions. odies of different 
non-plastic content cannot, be compared by 
"moisture equivalestt" d&3. Vai-istione in rmcis- 
ture content have a p r o ~ ~ ~ u n c e d  effect on the 
equilibrium stress value and on plastic 
behaviour; ag~kng of chiem clays and bodies low- 
ers the inuisttzre ~ ~ ~ ~ y ~ ~ e ~ ~ t ~ ~  and an opposite 
effect i s  nsled for ball clays; the ball clay of high- 
est organic content was most affected by ageing. 
Ageing of ball clays and bodies resulted in a. pro- 
gressive change a t  least up to m e  week, whereas 
china clays were unaffected after ageing four 
hours. Cyclic loading indicates that a slay body 
is essentia!ly non-elastic aR6.r being stressed to 
its yield point,. An increase in the strain rate 
s h o ~ s  a marked effect on the stress-strain results 
and incwases the equijibrlum stress. For the 
evaluation of various materials or mixtures plas- 
ticity should be determined under standurdised 
conditions. W ~ r ~ ~ b ~ ~ ~ t ~  depends on ageing, the 
use of electrolytes and organic agents, vacuum 
treatment and variation in water content For a 
clay body of determined plasticity, the w ~ ~ ~ k ~ ~ ~ ~ -  
ity is said to improve in direct relationship to a 
decrease in moisture equivale 
ness) caused by 
and processing. 

265 
Schurecht, H.G., and J.F. ~c~~~~ 

Testing and Pmproving the Drying 
BehavisLHr Lllf Clay5 
J. Am. Ceram. Soc. 25, 422 

A simple test has been developed to measure the 
drying behaviour of clays by noting the relative 
rate of Bow d water through the clays as com- 
pared with the rate of evaporation from the 
surface, The addition of 0.2% of various chemi- 
cals to clays improved their drying properties. No 
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oire chemical was best for all of the clays, but the 
most eEective chemicals varied in their reaction 
on different clays. Iron chloride exerted a benefi- 
cial e s w t  on most of the clays. A wcttiug agent. 

such as NaC1, HC1 or soda ash, also improved the 
drying properties of certain clays. (BCA) Abstr. 
No. 146 
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30 
Ma.eey, 1-1.11. 

Trans. B r ~  Ceram. SOC. 43, 5 

Exgerrinizats on Plasticity. I. a i d  11. (Abstract not available.) (BC.4) Abstr. No. 142 
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31 
Whitaker, L.R. 

esign and correction of Dies.  I-PPB, 

Brick Clay Rec. 106(3), 41; 1@6(4), 42; lO6(5), 48 

A list of factors affecting die operation is given, 
and a study is undertaken with a view to obtain- 
ing greater uniformity of results Diltermces in 
the composition and texture of the raw material 
offx great difhculty, and these cat( be affectad by 
the rr1ethods of rairsing and p,rep:ixali.;.n. It i s  
often preferable to import matcrial to produce a 
uniform mixture, rather than to halance the die. 
T l a ~  Prgregation of coarse and fine material dw-  
iiig preparation is explained, and various 
additions for improving the quality of mixtures 
are given. The necessity for sttidying the geology 
a id  adapting the digging to the type of bed is 
emphasized. The meth5ds of mining horizmtal 
and dipped beds are outlined, with the storage 
suitable for various kinds of clay; a note on the 
appia:ntus for filling the storage bins is included. 
Thc effect of the particle size oc a mix on the 
manufacturing processes i s  discussed, and a good 
screen analysis of shale is given as an example. 
'I'he factors to be taken into condsrat ion for the 
correct size distribution of material ground by 
means of dry pans, roll grinding, and I iamm~r  
inills are explained. The author emphasizes the 
need for excess grinding capacity, and deal!: with 
the prciblerns of obtaining a uniform mixture 
from the non-uniform ground materials. It is bet 
ter for the circulating load to be kept at a low 
level to avoid wasting power, a d  full w e  should 
be made of machinery to redaace t h ~  roariprau-er 
required. The factor.; which offer difkul ty  in the 
tempering of clays are explained, with pmible 
methods of overcoming some of these; the impor- 
tance of correct grinding i s  emphasized. The 
main faults of ternperi tig and inixiiig machines 
are discussed, and the working of the pug-mill, in 
relation t o  its proportions, is dealt with in detail. 
(BCA) Abstr. Nc; 660 

32 
Whitaker, L.R. 

'rhe Design and Ccrrseeticoxn of Dies. IX. 
Auger ilbesign Affects Clay Flow 

Brick Clay Rec. 107(ti), 48 

In order to produce better koitting together of 
the layers of clay on leaving the auger, treatment 
of the discharge end of the main thread and wing 
is considered. 'f'he firat metliud is to corrugate 
the end of the thread, while the second method 
iq  to level the end of the thresd to a sharp edge. 
Bridges for hallow-ware dies shou!d be placed in 
tha zone (PfgPPiitc'st pr'FSbUPe, i f' , ddjljJcent to the 
auger, in order to produce r Fecttve knittisag nf 
the clay ccplumn after par.iing over tlna bridge 
bars;. Various bridge desipnt, to prnaxiote: even 
flow and rcduce 1)ridge cr,c.iriag and t b  location 
Qf the bridge to produce wan flow of materids to 
the die and eliminate S ~ ~ S F R  and Imiinaticns in 
the ware, are considered (FCA) Abstr. No. 645 

33 
Whitaker, I,,R 

The 

Brick Clay Rec. 107(3), 40 
The movement of clay in an auger is contruUed 
by its termper, grain size and uniformity. Auger 
efficiency depends on the pitch and shape of the 
auger and or1 the grip of clay against the barrel 
An illustrated acenuot is givzn of an auger and 
barrel showing the features of design on which 
depends t,hr: correlated fiction of the clay move- 
ment by the auger. (BCA) Abstr. No. 1010 

Ibesigr1 a9d Csrrectioa ob Dies. VI. 
y Flow and Auger Action 

34 

'I'hc Design and CorTectiOPn of Dies. VXI. 
Action of Claps in the Auger 
Brick Clay I1i.c. 107(4), 40 
The developnienir. of vertical S-shaped lamina- 
tiotas from the  hole made by the alnger shaft in 
the ceutre of the clay eolulsxn is dne~caibsd. The 
flow lines from the wger to the die sliuuld be 8% 
uniform as possP!iBe, the clay if necessary being 
treated 90 that it slips easily on the auger hut 
sdheres strongly to itself. Small OP tapered 

WhitakeK, ~ A . K .  



augers allow of less distorted linc-s of Haw, but 
the> mu5t De worked at a sufficiently liigkt $ p e d  
to p i w ~ : i t  the SarrP! becoiililig heatpi! 1 , )  I rk-  
tion. Unii:lmi pueging 1, heiptul in ;iriljr()vlilg the 
eatlilsion piopertic, of clil\.s. (For Part VI,  see 
Abs. 1010, 1945). ( S j C  4.1 Abstr. No. 15 

the suger,  thus ilitioducing oil behind thr h idpc .  
rcduces the power consumptnon and increases 
the speed. ‘I’he amount of rotatior1 which occiirs 
i l l  the lubricated spaces k co:i-id-red (9CA.) 
Abstr. No. 136 

35 
Wh~f aker, I A  

The Uesign and Correet;;rru oi Dies. IV. 
Chenrieal ‘I’reatmant of C ~ R V S  and Shales 

Hr:ck C!ay Hec. 10%(1), 50 

‘I he advaalages of cherrilcal treatmerit of clays 
and shales is noted. e.g., the addition of 0.lcL 
w:dium cnrhonate to a ccrlain btick arid tile clay 
chanf7c4 R short to a plastic clay, Increased 
t h e  dry c ,~rc ig th .  ind required lcss water to be 
a6it.d in the ! ~ m ~ J ~ r l ~ ~  op‘ ration. &search car- 
ried o i l +  o!i iki: cliernicai additions is brip.f:i 
iibted. ’The t1-c , ~ f  soda ash and methods for its 
addit ion a8 de\Ci;bPd; the use of a wetting agcnt 

rhe <la> iq sugtlested. (FC.1) Abstr. No. 989 
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37 
Grupelli, L.D. 

Process of Moulding Ceramic Material 

Patent No. W.S. US 2400001, 7 May, 1946, 

In the process of moulding a moist plastir 
ceramic material preparatory to firing the same, 
wherein the moist plastic ceramic material is 
shaped by nieans of a metallic die, there is inter- 
posed between the surface of the die and the 
moist plastic ceramic miatPrial a lubricating film 
of a water-in-oil emulsion comprising mineral oil, 
water, arid a diamide formed by reacting ethanol 
ethylene diamine with a substance selected from 
the group consisting of higher fatty acids stid 
esters, followed by reacting the resulting mona- 
mide with ip compound selected froin the group 
consisting of lower fatty acids and their anhy- 
drides. (RCA) Al)str. No. 817 

38 
McMillin, H.F., and P.C. PococEc 

Extrusion Machine 

Patent No. 1J.S. IJS 2411971, 3 Dee, 1946, 

'The machine is designed for the extrusion of 
plastic materials. A screw which feeds a constant 
quantity of materials through an extrusion die is 
kept in position by means of a hydraulic thrust 
bearing, and by a chamber and piston attached 
to the screw. These are so arranged that the pis- 
ton and screw maintain a relatively fixed position 
despite torque changes which affect the screw. 
(BCA) Abstr. No. 218 

39 
Rogowsky, z. 
Mechanical Principles af the Screw 
Extrusion Machine 

Inst. Mech. Eng. Preprint 

The screw extrusion machine as used in the plas- 
tics industry is briefly described and submitted 
to a dimensional analysis resulting in generalised 
relations between, on the one hand, p r t . .  +,bure 
developed, rate of discharge, a d  drive-power 
and, on the other, viscosity of plastic extruded, 
speed of machine, and a characteristic dimen- 
sion. The velocity distribution of an assumed 
ideally viscous, so-called "plastic," material 
within the rectangular screw thread is deter- 
mined, and expressions for discharge and 
pressure developed are derived in te rns  of its 
dimensions. These expressions are used to dis- 
cuss the effect of increasing the number of 
"starts" on a scrcw. A nwthod of rating extrusion 
machines is proposed so as to allow an adequate 
description of their capacities, (BCA) Abstr. No. 
811 

40 
Whitaker, E.H. 

The 
Placement ~f Core Rods and Bridges 

Brick Clay Rec. IOSil), 62 

Suggestions are made for controlling the clay 
flow by the positioning of thc core rods, but it is 
pointed out that these must be correspondingly 
stronger when used to divert the flow than when 
they are streamlined. Diagrams show various 
arrangements of cores on bridges, to suit differ- 
ent conditions of flow; it is stated that the 
resistance of a bridge to bending varies as the 
square of the span, so that it should be as strong 
as i s  compatible with the need for a narrow croxs- 
section. The action of the clay at  tho cores or 
bridges, and lhe effect of the taper of the auger 
on the clay flow, ,we discussed. (BCA) Abstr. No. 
408 

Design and C ~ r i t . ~ t i ~ n  of Dies. X. 



stream fuiiciion are much more difficult to solve 
than the correspofiding equations for a viscous 
fluid. The approximate plastic boundary-layer 
equations are much easier to handle but are less 
wick ly  applicable; they can be expected to give a 
reliable approxiniation only in regions of rela- 
tively rapid shearing. Only the sirnplrst cases are 
discussed. where it bappecs that the whcle 
region of flow is one of sufficiently rapid shcar to 
be regarded as a boundary-ldyer. (ECA) Abstr. 
No. 735 
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42 
Cairoli, A. 

The Extrusion of Ceramic X3odies IJndcr 
VaCUlam 

Ind. Ceram. Si lk  1(.5/6), 3 

The advantages of cstnading bodies of low plas 
ticity iindpr vaciium are enimeratcil, and the 
author considers that the resulling increase in 
plasticity merits further investigation in tht- light 
of cur rmt  theories of plasticity, m d  to  cnablc 
correct technolngy to he determined. (PCA) 
A13;jtr. No. 3422 

43 
Coulhon, A. 

The Manufacture of Heavy Clay Prod- 
ucts 

Ind. C'eram. (387), 133 

In this part of the review the main features of ball 
mills are discussed. lfig (BCA) Mlstr. No. 237 

44 
Johnson, A " L ,  and G.B. Hughes 

Effect o f  the Sulfate Ion on the Plasticity 
of Brick Clays 
J. Ani. Ceram. Soc. 31, 194 

'X'UYJ red-firing Iowa brick clays were analysed for 
sulphate [SO,] content by a method suitahle for 
plant-control tests. From this datum the amount 
of barium carbonate required to reaxt with this 
ion can be calculated. Plasticity measurements 
011 (1) samples treated with the nriliount of bar- 
ium carbonate itidicated by SO4 analysis, .(2? 
untreated samples, arid (3) samples treated wit.11 
normal plant additions show significant differ- 
ences in this property. These diflerences can be 
explained using the modern concepts of the fac- 
tors which inflr.ience t,he zeta potential. 8fig 
(HCA)  Abstr. NO. 167 

45 
Macey, H.W. 
Experiments a n  Plasticity. IV. The Phe- 
nomenon of "Backlash" 
Trans. Br. Ceram. Soc, 47. 259 

46 
Macey, 1-I.M. 

Experiments on Plasticity. Y. The 

eriancsat with Particalar WPl'sTenct. Eo 
Behauiour of  Clays ixr &be,  Tensional 

the "Local Elongation" or "Nm% h g " "  

Tram. Rr. Cerarn So;. 4'i, 291 

'rensional pxperitnents on clay bars at constant 
rate. of exteii.iir,n are considered both as B whole 
and with particular r s f e r e ~ ~ w  f o the second stage 
in which tlw L ~ F Y  pulls out into 9 "neck" Data on 
ten widely dilferent clays are reported and dns 
cw5sed A parallel with the behzt~iour of cold 
worked copper bars undrr tcnsioo is found and 
part. a t  least, of the disagrwnrnt found between 
repeat experiments csn he explained by th t  sup- 
position th81t the clay bars have, originally. 
difkrmf arrangements of the particles or 
"structiircs'/, although made under identical con- 
ditions. In bars of the Sarnt sawie t iw conteu t ,  
high maximum s t r e ~ s  values am misod-iated with 
low elongations 17fig 5tg5 (BCA) Abstr. No. 165 

47 
Nortvn, F.H. 
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1948 Documents 

Fundamental Study of Clay, VIXI. A New 
Theory for the Plasticity of Clay-Water 
M a s s e s  

J. Am. Ceram. SOC. 31, 236 

In spite of the large amount of work which has 
been done in the field of plasticity, none of the 
explanations is entirely fitted to the facts when 
dealing with clay-water systems of pasty consis- 
tency. As there is now a considerable amount of 
data on carefully fractionated and cleaned 
kaolinite, it has been pospible to substantiate a 

IEW mechanism of plasticity which is termed the 
"stretched-inembrane theory". 'I'his theory 
accounts for the plasticity of the clay masses by 
the compression of the whole, due to the surface 
envelope of water, which tends to push the parti- 
cles together by capillary forces. 'I'his theory is 
shown to be reasonable by both direct and indi- 
rect proof; however, it in no way changes the 
geiieral picture of the forces acting between the 
particles in a suspension as portrayed by the col- 
loid chemists. 6fig (HC.4) Xbstr. KO. 166 
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49 
Coulhon, A. 

vction sk Fired Claywares. zx. 
In$ Cesam. (398), 135 

In this section the author deals with the prnli- 
leans of lamination and gm occlusion, and 
describes types of de-airing scww presses. 3fig 
(BCA) A'nutr. No 578 

5 
Coulhon, A 

The ~~~~~~~~~~~ of Fired Clayware. X. 

Ind. Csr,3m. (3991, 159 

A descr:ption is given of the ccampositP de -airing 
pug. I t  consists of a vertical screw-type vaciium 
press and an ordinary horizontal screw-type 
press. TIE p ~ m p  and accessorks required for de 
airing ,*re also described. The advnntiiges of the 
de airing of rnixcs also descrilo~d 2fig (TSCA) 
L4bstr. No. 1519 

51 
Gilard, M. 
The ~~~~~ Drying of Large Fireclay 
Shapes 

Bull. Soc. Fr. Ceram. (4), 26 
The application of humidity methods to the dry- 
ing of large fireclay shapes up to 13 feet in lengl,h 
and 1.5 tons in 7y~~ligPLt~ eg., tdnk blocks, i s  
described. With careful temperature arid humid 
ity control, 3rd provided that the surfaca of the 
piece is kepl at 3 degrecs C above the dew-pnint 
of the air, the normal drying time of about 3 
months can be safely seduced to 8-15 days. The 
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1949 Documeats 

5 4 
lntcrnational Furnace Equipment Co., 1,td.. and 
I,. h i l l y  

Pmpro~ements lCePatiiig to t b e  Manufac- 
ture of Bricks or Blocks Piom Plastic 
Material 

Patent No. Brit. GI3 624.271, 1 Juii, 1949, 

In this combined apparatus the material first 
passes through an extrusion machiile and is thea 
cut into bricks or blocks of the required size; end- 
less conveyois transfer the shaped ware to a 
point at which it is loaded by means of grippeis 
011 t u  trucks; a niimber of thew trucks are 
mounted on a turntable which revolves and 
places the filled tiiick in position for deLve;y 
2!ong a track to the d i ~ e r ,  and at the same Lime 
Lrirrgs the ncxt truck into position for loadiiig 
The whole seqiience is automatic a i d  continu- 
ous. ‘;fig (HCA) Absti. No. 301 

55 
Jones, J.S. 

An Approach to the Problems of Cxtru- 
sioa 

Claycraft ?2,  509 

It is questioned whether fault< occurring subse 
quent to extrusiuri are those of lrusther 
piocessing. or if they were i i i t r o d u d  during 
extrusion. Design of an extiusion machine is dif- 
ficult becaiise insufic-ient i:. yet known of the 
physical properties of clay The vaiiation in plas- 
ticity is thought to be the basic cause of extrusion 
trouble:;; variation of moisture content is also an 
important facto?. Some investigations were car- 
ried out which corninienccd at  the fired prodact 
stage; these were described but are imonslusive. 
It is sho\+il that moistiire distribcltion is not even 
thinughout the body, and i t  is contended that so 
long as the .v,.ripr canter:: influences the sliding 
properties of the clay/water mass, and the jJater 
content i s  ever,lj. distributed, extrusion troubles 
are unavoidable. In the clay ternpering. care must 
be taketi that the time factor will allow for SUE- 
cient wetting of the *water-repellent clays. 
Surface tensioil of ”awkward” clays must be 
overcolne by the use of hot tempsling water or 

the Pddition of a wetting agent, e.g., soda ash. 
(RCA) Abstr. NO. 300 

56 
Mosthaf, E. 

Let Clay Make its Own Die 
13rick Clay Rec. 115(3), 45 

The advantages are cutlined of the use of a soft 
woodemi die which allows the extruding clay to  
wear i t  into proper shape, after which it is used 
as a pattern for the casting of thP regular metal 
die; kilndried white pine or hard balsa wood ace 
suggested as being suitsble ’l’he use of tungstetl 
carbide sizing plates is recommended to increase 
the life of dies. 3fig (BCA) Abstr. No. 302 

57 
Mosthaf. E. 

Long Extrusion Dies Cut T.osses 
Ccrax.  Ind. (Sevres, France) 53(2), 70 

Dies are compared with the straight-ram type 
pressure method of extrusion. Well designed dies 
and pins can reduce cracking and inciG+isP fired 
strength as a result of ensuring uniform green 
density, which may be obtained by making the 
die sufficiently long to create side-wall friction to 
a certain degree. ih drilled honeycomb plate is 
considered superior to the use of three or four 
wingd pin supports; this allows for better 
reheating and obviates a striation line on the SlJr- 

face. For c i r d m  shapes the dies and pins should 
be easily interchangeable; for square and rect,an- 
gular shapes the die should be longer. WC dies 
and pins ai e recommended if close tolerances are 
required or if the body is highly abrasive. 5fig 
( E C A )  Abstr. No. 872 

58 
Weinberg, V. 

Improvements in the Mamfactanw of  
Bricks, W e s ,  Pottery, Stoneware and 

Patcnt No. Brit. GB 627.477, 10 A:ng, 1949, 

The addition of a surface-active agent to a clay 
reduces the amount of water needed to  give max- 

Other Frdi;cts: of the Ceramic I n d ~ s t r i e ~  



23 
1949 Documents 

imum workability; cohesion is also stated to he 
improved. Additional benefit is obtained by the 
admixture of a lubricant with the clay. The 
amount of surface-active agent and or lubricant 

added may vary from 0.5 to 5% of the water used, 
and a suitable agent for the purpose is sludge 
from an oil refinery. (BCA) Abstr. No. 874 
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58 
Organic Binders 

Ceramics (London) 2, 4 

‘rhe results are given of investigations on the 
action of binders in improving working charac- 
teristics of non-plastic materials. The extrusion 
properties of mixtures of talc and water and the 
pressing properties of flint and water were stud- 
ied. The use of binders always increased the dry 
strength and also appeared to increase the air- 
drying time. Drying shrinkage was greater. From 
these two experiments i t  was concluded that, 
apart from any economic factor, the best possi- 
bilities existed with the gums. alginates, alcohols 
and celluloses. A table shows the effect of binder 
additions on the physical properties of fireclays; 
gums and alginates; alcohols and cellulose deriv- 
atives; proteins; wood extracts; compounds of 
silicic acid; and miscellaneous (e.g., resin, rubber, 
etc.). Short notes on each class are given. Stab 
(BCA) Abstr. No. 2537 

60 
Beckemeyer, H.J. 

Fundamentals of the Drying Process. I 
and IF[. 
Brick Clay Rec. 117(4), 47; (51, 50 

Mechanisms of drying are discussed, and various 
theories of the physical behaviour of the clay- 
water system during drying are reviewed briefly-- 
3-stage, 2-stage and the capillarity theory. 
Experimental work indicates the possibility of 
several mechanisms controlling internal mois- 
ture flow, the main ones being dift’usion, 
capillarity and pressure gradients due to shrink- 
age. The 2-stage theory is collsideied the most 
logical and i s  discussed. These considerations do 
not apply to infra-red or dielectric methods of 
drying. Tunnel dryers for bricks generally oper- 
ate on the counter-current principle. The warm 
but nioist air first encountered by the ware gives 
little water removal but has a heating-up effect; 
progressively the ware meets warmer and dryer 
air so that evaporation takes place a t  the surface. 
This is advantageous because it tends to prevent 
premature ”case-hardening,” decreases the vis- 

cosity of the water, and subsequent diffusion 
occurs more rapidly. Recirculation of air can 
enable temperature and humidity to be more rig- 
idly controlled and, in some cases, makes a 
shorter dryer possible. The presence of soluble 
salts is an influencing factor because of the 
effects upon moisture movement and upon the 
clay itself through the presence of the adsorbed 
ions. Shrinkage must be considered, whether dif- 
fusion, capillarity or pressure is involved. Ability 
to withstand the stresses is dependent largely 
upon the type and amount of clay mineral pres- 
ent, the amount of non-plastic materials and 
upon the amount of both solution and adsorbed 
ions. It has been concluded that maximum 
stresses occurring at  the surface coincide with 
the period at  which the surface shrinkage limit i s  
reached; i t  is possible that the drying time C i l n  he 
shortened and troubles due to condensation can 
be avoided. I t  has also been suggested that 
instead of ware being introduced into a warm and 
humid atmosphere, the air should be of a high 
temperature but of low humidity initially; when 
the critical period is reached, the role of drying 
should be slowed by increasing the humidity, 
after which the rate of drying can be increased. 
4fig (UCA) Abstr. No. 1667 

61 
Inzigneri, M. 

Making Raw Materials and Ceramic 
Bodies Plastic 

Ind. Ceram. Silk. 3(8), 9 

The iriaiiy theories of plasticity are a proof of the 
complexity of the problem. The main concepts of 
plasticity are given. The lamellar structure, par- 
ticle sile, presence of air and Norton’s stretched- 
membrane theory are discussed in their relation 
to plasticity. The capacity of the clay minerals to 
interchange their surface cations with cations in 
the surrounding medium is discussed. The 
hydration of the surface cations and the attrac- 
tion between the clay particles, and of the non- 
plastic quartz and felspar, to the positive cations 
bound to the clay minerals are explained. The 
most favourable conditions of attraction between 
the particles, and therefore of plasticity, are 
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explained on the basis of the theory of condens- 
ers (the Helmholtz double-layer theory). The 
potential creating the best condition? of plastic- 
ity should be low. In the series H, AI, I k ,  hjr, Ca, 
Mg, NH4, K. Na, Li, the dielectric constant 
decreases and the thickness of the Ilouble layer 
increases. At the border of the lyospherr, in the 
presenw of the last rletnents, there will be strong 
forces of repulsion favouring deflocculation. 
Scblosing showed that collojdal clay is present 
only to a very limited extertl. It $%as also shown 
that lnyd cation is not simple physical inixirig but 
that a chemical reaction occurs. T h e  clay cCin be 
considered as electrc dyte or acid, formed t9y 
macro-mit,nic clay-OW bou~id to H', which can 
be substituted by Ca*+, Mg2+, Na+, K', NH4+, 
etc. The quantitative determination of the 
exchange capacity is described; it is proportional 
to plasticity. The conclusion is drawn that in the 
natural state the most plastic clays are t h e  
bound to the alkaline-earth metal cations, and 
containing a certain amount of minerals with 
high exchange capacity. Pfefferkom's method 
was used to measure plasticity. To the clays were 
added CaO, Ca(QH12, Al,(SO& (calc as A12Q3), 
CaSQ4, CaC12, and BaGl2. All except the CaO 
were added to the clay slip in solution OE suspen- 
sion; the CaO was added dry. Then they were 
mixed rnechanically and poured on to plaster 
batts. The results were very good ,and the ?nost 
striking with CaO. Small amounts of Alz(S04)3 
mixed with Ca(OW)2 also gave very good results. 
To clay with a Pfefferkorn number of 21, t he  
addition of '2% CaO increased the plasticity 
number to 32; but above a value of 26, Aoccula- 
tion becomes increasingly marked with swelling 
and irregular formation of lumps. The transfor- 
mation therefore of a poorly plastic clay into a 
highly plastic one is very difficult on an industrial 
scale because of the great amount of HzO that 
would have to  be added to avoid the above trou- 
ble. This applied also to all the clays tested. 
Increasing the plasticity only slightly, i.e., by 
adding in this case (95): 0.5 CaO, 0.7 Ca(OH),, 
3.24 A12(S04)3, or 0.5 Ca(C)H)2 + 0.1 Alz(S04)3 
gave trouble. In the next case CaS04, CaC12 were 
compared with @a0 in increasing the plasticity 
of a kaolin; their efrect was negligible. This same 

k d i  I? w a b  further ground finely, increasing the 
Pi'eEerkorn No. froin 30.5 to  32.9 and by addition 
of 1 To CaO or Ca(OH)z or 1% A1203(6.40 
A112(S04)3 to 35. Ware f o r m d  fiom clay with 
plasticity increased to the prwtical limit of 26 
bccame much inore workable, and the rejects 
after drying and firing decreased. The breaking 
stwq$h of the dried product was also deter- 
mined; in gmeral there wa5 an increase in 
strength, but this was twt always proportional to 
the increased plasticity. 4fig 12tab (HCA) Abstr. 
N ;. 603 

6 2  
Moore, C.E 
PI as ticity 

Claycraft 23, 579 

Thin films of water attachrd to the surfaces of 
the clay partkles rriay account for observed plas- 
t i c  hhaviour.  Notes are given on the influence of 
g r i n  size and the importance of the development 
of acidity in ageing or souring by inducing floccu- 
lation, De-airing probably improves wettability 
ljy removal of the air which hinders wetting; uni- 
fo-m water distribution i s  of major importance. 
(HCA) Ahstr. No. 602 

63 
Scholl, F. 
D ~ y i n g  in the Brick and Tile Industry 

Ziegeliiidustrie 3, 355 

From the physical point of view a "dry" brick is 
B nixture of air, water and clay. Between the 
molecules of these substances arise surface 
forces, the nature axad magnitude of which 
depend on the properties of the substances. The 
forced bctween water and clay are the most 
important; those between water and air, and clay 
and air, can be ignored Evaporation of water 
from the brick surface sets up a moisture gradi- 
ent. Owing to capillary forces, water is sucked 
frcm the wetter zones to  the drier zones. Assurn- 
ing that the capillary forces are acting against 
friction alone (while gravity is ignored) the f d -  
lowing formula can be used (according to 0. 
Krischer): d Gx - F.kf.(df over dx).dt where d 



1958 Documents 

Gx (9) is the amount of water travelling diiring 
the time element d t  through a cross-section F 
(cm2); (df over dx) (g/cm4) is the inoisture differ- 
ential in the given cross-section and kf (cm2/k) is 
the so-called moisture-conductivity number 
This itself depelldv again on the aniount of mois- 
turc, the temperature and the capillary 
distributioii curve. ‘rhe moisture content and the 
capillary size determine the degree of the capil- 
lary suction. The speed with which the water 
travels from the core to the surface influerices the 
drying rate and can be expressed (according to 
the h o v e  equation as: (d Gx over dt  F) - Bf.(df 
over dx). 2fig (BCA) Abstr. No. 709 

64 
Sigg, J. 

The Preparation o f  Clay for Heavy Clay 
Ware and the Soft Mud Process 

Ind. Ceram. (414), 301 

In a general article the importance of adequate 
rnixiiig and ageing is emphasized; control is nec- 
essary in the latter process because excessive 
ageing tends to cause lamination. I t  is noted that 
a slight increase in the water content of the mix 
reduces considerably the power required for 
prcssing and, in the soft mud process, also helps 
to eliminate lamination. Care should be taken to 
adjust the feeding and die pressure of augers cor- 
rectly when changing from the production of 
hollow to solid bricks or vice versa. (BCA) Abstr. 
No. 1482 

65 
Sulzer Bros., Ltd., S.J. Moore, and Ltd. Josiah 
Wedgwood and Sons 

I ~ l a p r o v e ~ e ~ ~ t s  in 01 Relating to Appara- 
tus for Feeding Clay or Like Plastic 
Material to Mechanism in Which It Is to  
Be Moulded into Pottery or Line Artieles 
Patent No. Brit. GB 640,132, 12 Jul, 1950, 

A de-airing pug for the preparation of pottery 
bodies is described. The improvement relates to 
the feeding mechanism. 2fig (BCA) Abstr. No. 
435 

66 
Zoellner, H. 

The Transverse Strength of Raw Clay as 
a Plant Method for the Determination of 
the Plasticity of Clays, Kaolins and 
Ceramic Mixes 

Sprechsaal 83, 271 

The transverse strcngth i s  determined on am air- 
dried plastic cylinder of the clay. Plasticity 
depends on the pa in  size and mineral composi- 
tion. Steger proposcs as a measure for plasticity 
the amount of particles greater than 2 mu &am; 
this is only a partial characteristic, although a 
very important one. The base-exchange capacity 
also offers an indication of the grain size and 
mineral composition. The content of plastic sub- 
stance can further he determined by the loss on 
ignition. The mineral content can best be found 
by the DTA method, which gives separate data 
on the montmorillonite and kaolinite groups, 
X-ray analysis of the structure and dilatometric 
measurements can also be used. ,411 apparatus for 
the determination of the unfired transverse 
strength (first proposed by H. Kohl and now 
improved by the author) is described in detail. A 
list of average values found for 43 German clays 
and kaolins is given. 4fig l tab (BCA) Abstr. No. 
612 
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67 
Proper IXe Lubricant Makes Extruding 
Easier 

Brick Clay Rec. 119(6) 59 

Some of the water-soluble by-products of oil 
refineries will form emulsions with ordinary 
brick oil; such an emulsion will be held better by 
the surface of the clay column, with consequent 
benefits t o  the extrusion process. In some cases 
10% of the emulsion is sufficient to effect a 
marked improvement. No details are given of the 
materials used. (BCA) Abstr. No. 1117 

68 
Davenport, S.T.E. 
A Freezing Technique for Works Extru- 
sion Problems 

Trans. Br. Ceram. SOC. 50, 101 

A study has been made of the problem of the 
waste associated with the manufacture of floor 
quarries by a process that includes the repressing 
of clots cut from ribbons after extrusion through 
multiple dies. The faults obtained indicated the 
structure of the extruded column as a primary 
source of trouble. Freezing of clots and sections 
of the column in the green state illustrated the 
structure of the column at all stages of its forma- 
tion. Subsequent tests established the 
overwhelming importance of die design in eon- 
trolling the structure of the column. A study of 
freezing patterns and relevant cracking figures 
led to a design of die that reduced waste, thus 
confirming the theory that the freezing pattern 
is largely indicative of the power of the extruded 
article to withstand subsequent stresses, espe- 
cially those set up during drying. There was also 
an interesting relationship between the freezing 
pattern and the transverse shrinkage of the 
extruded column, which, in addition to differing 
from the longitudinal shrinkage, varies in differ- 
ent positions in the column. A note on the effect 
of pressure variation across the face of the col- 
umn is included. I t  was found that the 
modifications to the die necessary to produce 
appreciable pressure variations and consequent 
differences in ribbon widths and thicknesses and 

ribbon speeds of extrusion are surprisingly small. 
It is suggested that the interpretation of the 
freezing pattern might be useful in works investi- 
gations to indicate the effect of modifications to 
the extrusion machinery. lOfig (BCA) Abstr. No. 
1968 

69 
Hisschemoller, F.W. 
The 
Cracks in Paving Bricks 
Klei 1(1), 8 

Barely visible, or "blind," cracks, which often 
occur in dry bricks, are sometimes difficult to 
detect. Methods of identification of cracked 
bricks are discussed. "Completely dry" bricks 
still conlain 3-5 % hygroscopic water, which sub- 
sequently escapes when heated to 100 degrees C, 
causing further shrinkage. If drying proceeds too 
fast, the tensile stresses arising from the shrink- 
age tear apart the dry particles. This is because, 
during drying, the material gradually loses its 
plasticity and becomes less capable of stretching 
under the shrinkage stresses. It is suggested that 
the dark colour of cracks is due to oxidation. 
(BCA) Abstr. No. 1781 

Origin and Prevention of "Blind" 

70 
Krahn, W.H. 
Drying in the Brick and Tile Industry 

Ziegelindustrie 4, 12 

In a brief discussion it is pointed out that many 
of the faults occurring during drying are due to  
faulty shaping. Some experiments are described 
to confirm this suggestion. (BCA) Abstr. No. 
1782 

71 
Macey, H.H. 
Research Problems in the Heavy Clay 
Industries 
Claycraft 24, 516 

The demand from the heavy clay industry is for 
technical development to reduce labour require- 
rrents, for the prevention of wear of machine 
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parts and for fuel economy. There is also a need 
for a good test for frost resistance. Screening, 
especially through inclined perforated plates, 
might be studied mathematically. 'rhe merits of 
extruding clay hot and the electrical lubrication 
of dies s?ri,uld be examiiled more closely. ' l ' h ~  
general features of research are also briefly dis- 
cussed. (BCA) Abstr. KO. 2417 

72 
Singer, M.J. 

Considerations on De-Airing Clay and the 

Klei 1(12), 37 

Requirements for vacuum pugs and a survey of 
the commoner types, their merits and demerits. 
Gfig (BCA) Abstr. No. 2111 

8 Used for this Purpose 
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73 
Ficai, C. 

on  tlllr Theories of the Plas t ic i ty  and 
~ ~ ~ ~ ~ ~ ~ l ~ ~ y  of Clay Produets and the 
Principal Methods for their Iletrrn~iaia- 
tion, I, 

Ceraniica 7(10), 41 

The definition of plasticity apd workability, P. S. 
Roller’s theory of plastic f l o ~ ,  the colloidd the- 
ory of plasticity, F. H. No:-Con’s theory of 
membrane tension, factors determining plnstic- 
ity. tlae sire a€ partirles and their surface 
dcveloprrtent, the shape and statp of sggregation 
of particles, the colloidal fractions present, the 
proportim and s h t e  of water present in tho sys- 
tern, base-exchange and colloidal phenomena, 
axe discussed. (FCA) Abstr. No. 1641 

74 
Ficai, C. 

On the Theories of t h e  P las t ic i ty  and 

Principal Methods for Their Deterrnina- 
tiorr, 11. 

Ceramica 7(11/12), 79 

A coirmplpte explanaticn of plasticity is still lack- 
ing. The discrepancies between F.H. Norton’s 
colloidal and membrane-tension theories may be 
reconciled by the one theory becoming comple- 
mentary to  the other. Thr two parameters (the 
elastic limit and maximam extension without 
breakage) characterizing the plasticity do not 
give an ahsolute definition m d  diRer comidera 
bly in their interpretation of the character of a 
clay- water system’m the plastic state. No single 
method IPT apparatus can give thc iaeasuremmt 
of plasticity in a single value. The  plastic 
behaviour of clay should therefore always be 
evaluated on the basis of the sun1 of a number of 
measurements. For measuring plasticity, the 
Nadai compression apparatus adopted by Rus- 
sell and Hanks, and Detaille’s apparatus for 
testing torsion, seem to give the best results. 
(RCA) Abstr. No. 2103 

ability sf Clay Products and t 

76 
T,oichot, P.F. 

Die nesiga and Operation in Glaywsark- 
ing P?aaats 

.4m. Cernm. Yoc Uull. 31, 73 

‘The Neidergesaess (sheet-steel-linzr brick die) is 
described. Lubrication pressure for brick dies i s  
less than or eqiinl35 bat for hohw-ware 
dies the lubrication pressure may be as high as 
100 I h / i ~ . ~ .  Bridges should be set well b ~ k  from 
the die, arid V-grouvcd in the w.Al-forrrning areas 
to ror:g:hen up the surfaces of the clay after it bas 
passed the bridges Examples are given of trou- 
Ides with the R o w  of tile columns i rr  pugs. A 
&advantage uf the auger is the iinwen pressure 
excrted csc the clay; this does not occur in steam 
extrusion presses 36g (BCA) Abstr. No. 2114 

77 
Maack, P. 

of Clay 

Zkgelindustrie 5, 115 

‘i’ht- autht9r writes at length of the inadequacy of 
thr existing methr)ds for the determination of 
Flasticity and describes a new xmethod based on 
the ineasiirernent of t l ~  deforrnatirsla ...~orli within 
a mix subjected to torsion. The method involves 
a ‘I torsion plastograph” and auxiliary approaches 
for the ageing of clay and for  a rapid detrrnnina- 
ticm of the percentagc of mixing water. Ifig 
(BCA) Abstr. No. 2771 

IntP.P-na1 DefQ”or2IlatiOn a8 a ChapaCQt?3%tiC 

78 
Voskuil, ,J. 
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Plastic D e f ~ ~ m a t i o n  of Some Dutch Clays 
at Mi 6% e r T e in pe 8: at ur c s 

Trans. 3rd Int. Ceram. Congr.. 1952, p. 47 

The effect of warming a clay on its workability 
depends on the clay material present, the propor- 
tions of fine fraction (-2 mu) sand, silt, grog, 
tempering-water, and air present. The last factor 
has not yet been investigated. Gfig l tab (BCA) 
Abstr. No. 1291 
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79 
Carley, J.F., R 3, Mallouk, and J.M. McKelvey 

ed Flow Theory for Screw 
Extruders 

Itid. Eng. Chem. 45, 974 

The flow behaviour of a viscous liquid (plastics) 
in the channel of an extruder screw i s  shown to 
be similar to the Aow behaviour of viscous liquids 
between infinite parallel plates, one of which is 
stationary and the other moving. Assuming New- 
tonian 'nehaviour of the liquid, a differential 
equation was derived that relates the rates of 
extrusion and the die pressure to the screw and 
die geometry and to the operating variables. 
Integrated flow-equations are givcn for the spe- 
cial case in which the viscosity of the liquid is 
constant throughnut the screw channel ( isother - 
mal extrusion). Equations are also given fm the 
case in which the dimensions of the screw chan- 
nel are functions of their position along the 
screw. 5fig (BCA) Abstr. No. 2183 

80 
Cerley, J.F., and J.M. McKelvey 

E x t r u d e r  Scale-Up Theory and Expesi- 
mente 

Ind. Eng. Chem. 45, 989 

The design of extruders receiving solid particles 
or strip feeds is of economic interest to the plas- 
tics industry. However, no experimentally valid 
theory of bebaviour for the solid in the tear of an 
extruder has i3s yet been achieved. Using the the- 
ory of melt extruders as a guide, together with 
experimental evidence on the laehaviour of solids 
and of "plasticizing" extruders, we have obtained 
rules for predicting the performance of large 
extruders from the performance of geometrically 
similar models. If similar extruders are run adia- 
batically at  equal speeds and one is x times as 
large as the other, their outputs and power con- 
sumptions will he expected to be in the ratio x3:l, 
while their output pressures and temperatures 
will be equal. These rules imply that in many 
cases the heat of melting can be supplied by the 
mechanical action of the screw rather than by 
transfer through the barrel walls. Designs based 

on this principle s h ~ t d d  lead to smaller, more 
economical extruders. I tab (BCA) Abstr. No. 
2187 

81 
Carley, J.F., and L4. Strub 

E X t P U d e r S  

Ind. Kng. Chem. 45, 978 

'l'he pmtpiag efficiency of a melt extruder (for 
plastics) i s  the delivered power, Q delta P, 
divided by the total power consumed by the 
screw. Hy manipulation of the plow and power 
equations it is shown that the efficiency of a melt 
extruder i s  R function only of the screw and die 
dimensions and is independent of the screw 
speed, the throughput, the rise in pressure of the 
melt and the viscosity of the melt. Formulae are 
derived for the design of efficient extruders to 
pump melts, the temperature of which must be 
closely controlled during ext,rusion. The effects 
of nine design factors on the principal. screw 
dimensiotas are investigated numerically for a 
typical example. In extrusion jcrbs where the rnelt 
could absorb only very little of the mechanical 
heat, large factors of safety have been used to 
easure the thermal protection of the melt. The 
present method offers the hope of substantial 
savings in both investment and power costs by 
making it possible to find the smallest extruder 
of near-optimum efficiency that will safely do the 
job. 9fig (HCA) Abstr. No. 2184 

lieation of Theory to Design of Screw 

82 
Carley, J.F., and R.A. Strub 

Basic Concepts of Extrusion 

Imd. Eng. Chem. 45, 970 

Refers primarily to the extrusion of viscous liq- 
uids and plastics. 5fig (RCA) Abstr. No. 21b2 

83 
Detaille, 1-1. 
A Contribution to the Study of Plasticity 

Bull. SOC. Fr. Ceram. (Zl), 2 
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The deformation of elasto-plastic mtiterial under 
a giver, stress is studied as a fi inctioii  r)f the water 
content. Research undertaken at thr  !nst;tut 
National des Silicates and based on torsional 
deformation proved that deformation dops riot 
follog# Hingharrl's law for all water conte:its. The 
colloida.1 and rheclogical properties of day ,  the 
interpretation of torsiona! deformation CUT\. es 
obtained with normal, thiuoliopic and rheupectic 
bodies, a i d  the determination of the water con- 
tent giving mil ximum working plasticity, are 
discussed. Particular emphasis is laid on the exis- 
tence of a critical water content. l'ifig (BCA) 
Abstr. No. 152'7 

84 
Mallouk, ki.S., and J.M. McKclvcy 

Power Pteyai~ements of Melt Extruders 

Ind. Kng. C h e x .  45, 987 

Refers to extrusion of plastics. lfig (BCA) Abstr. 
No. 8186 

35 

McKelvey, J.M. 

Experimental Studies of Melt Extrusion 

In& Eng. @hem. 45, 982 

Refers to extrusion of plastics. Gfig 8tab (BC,4) 
A h t r .  No. 2185 

86 
Purchase, N.W., and S.J. Tuppet 

ExpePiinents with a 1,aboratrrn-y Extru- 
sion Apparatus Under Coiaditions of 
Plane Strain 

J. Mecb. Phys. Solids 1, 27'1 

Experimei1t.i on the small-scale extrusion of lead 
are described. The rcsults are compared with the 
theoiy of extrusion due to PIill (J. Iron St Tnst., 
158, 1'/'7, 1948). Sxceilent agreement is found 
between the measured pressures of extrurion and 
tliose predicted by the theory; the flow patterns 
aiso are in general agreernmt In minor details, 
such as the extent and shape of the "dead" metal 
region, and the behaviour of material along the 
longitudindl plane of symmetry, there are some 
divergences. Gfig l t ab  (BCA) Abstr. No. 1528 

87 
Scheck, F. 

The 
Cracks on Hollow Clay Ceiling-Blocks 
Ziegelinduslrie 3,  913 

Experiment has shown that the rate of diyiiig has 
a ronsiderable influence on the formation of 
S-shaped aiid other cracks. The success of drying 
depends very much on the uniformity of temper 
ature and the relative humidity in the dryer. 
( B C A )  Ahstr. No. 1717 

Cause sad Elimination of Ikyi i l ig -  

88 
Spingler, K. 
Manufacture of Perforated Bricks anal 
the Power k'actor 

Ziegelindustrie 6, 90 

Possible methods of improviiig the power factor 
of electric motors are explained for the beliefit of 
sindl1 brick and tile plants that are attempting 
the seilch from solid to perforated bricks. If, 
instead of a normal pug, a vacuum-pug i s  
inst,alled, an adequate power factor can be 
cheaply achieved. without overloading the trans- 
former, by the use of suitable condensers. ( N A )  
Abstr. No. 2180 
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so 
Baker, D.M. 

Extrusicsn as a Method of Forming 

Cerarn. Age 64(5), 41 

The in-cportance crf clay uniformity and strtid lire. 

and the power anrd size of the extrusion machim 
are stressed. TIE lecgth of the auger used has to 
be 3 4 times its diameter, and the auger has to 
develop from 90 100 Win.’ at  the nozzle without 
“flashback” in the vaciiiiin cliarnl~et-. With an 
exyerinierital arrangement, good solid stock 
about 120 times the auger area has heeri made: 
normally only 4-5 times the .3uger areas are 
required. Pieccs formerly jigeeretl are now 
extruded a t  1/5 to 1/4 of tke cost. (BCA) Abstr. 
No, 1205 

9 
Christopher, A.B. 
Recent Advances ia Extrusion Machines 
and Methods 

Brick Clay Rec. 125(5), 48 

In recent years thc pugging of the raw material 
has received much more attention than formerly. 
Experiments are being made to deterrniiw the 
advantagm of heating clay in the pug-mill. Blow 
ing air a t  530 degrees C into a covered null lad to 
a saving of 25 T of the power required Cor the mil! 
and extruder. ‘The extruded bricks had an inter- 
nal temppratnrc of 57 degrees C; they began to 
dry a t  once, thereby increasing dryer capacity 
and reducing dryer and kiln loss, General qimlity 
of the product was improved. Dry clay and supet - 
heated steam gave the best results. The process 
woiild be valualhle for iiollow ware. Some plants 
use two pug-mills for inore uniform prepar a t’ lot1 

and to give the water longer to penetrate the 
grains. Wil h some shales, pugg i~g  under vacuum 
has resulted in much better prodiacts. Combina- 
tion de-airing machines can have a clutch on the 
pug section so that only one motor and gear ~ Q Y  

are required. The pug-mill output can be 
matched to the pug requirercwnl~ T,urgs? refrnc- 
t ~ a ~ y  blocks or pyrometer sheaths can be anade on 
the same machine. ‘l’tae gear reduction is between 
10:1 and 121, the cost being offset largely by sav- 

ings in the motor, belts a t i d  sheaves. x4, typiLa1 
drive is a 150 hp  motor mounted on the machine. 
Air c l i i t c h ~ ~ ~  with remote copitrol are desirable in 
machines that must s t n a t  imd :;top several times 
per mitirite. Normal extrusion pressures 31r up to  
400 WLI.~, special units go up to 2,000 Win.*. 
(BCA) Abstr. No. 1202; 1206 

91 
Uicttrich, 14. 
Preparation Machinab 

Ket-ara Z 6, 377 
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consists of two hornm,ital WOI-LIAS: the uppe-: s r v -  
ing for further pieparatioil with steam and feeds 
the de siring pug. The de-airing chamher is 
betwcen the upper and the iofier shafts. 1 he de 
airing caii be watched h o u g h  two large 3ight- 
holes Ifig ( 3 C A )  A b s ~ i .  NO. 1203 

93 
Hawk. R A .  
S a  ridling the Uifiicult E ; n t ~ a b i ~ n  P~ioblem 

Am. Ceram SOC. l31311. 33, 3% 

Conditions iriflimenchg the design of extrusioil 
machines for wide!y varying types of materials 
are discussed. A method for computing barrel 
and auger area? is included. (BCA) Abstr. No. 
1208 

94 
Iieil, A.C. 

Dry Pzessirrg or Extrrisixu? 

Ziegelinduitrie 1, 724 
It is argued, ir, a short note, that dry-pressing is 
less suitahle fcr building-br icks than extrusion, 
except when Lhe raw clay has very little plastic- 
i t y .  (HCA) hisstr. No. 619 

95 
lIerwg,:i, C., end 9'. Schurnsnii 

D P ~ P C ~ ~ O I I  of Lmninatiou in Freshly 
& x t r d e d  and in Fired Bodies 
Zic*gelindustrie 7, 1006 

A Fiecz (a few cm thick) of the ciay column is cut 
by wire a:d piaced or1 a porcelain plate in a desic 
cntor colltnlniilg ~ 6 . t e r  so that the specimen is 
juqt ~ubi r ic~ged  1 h e  desiccator is evacuated, a 
wcter pump (atout 29 rnln Hg) is generally sari- 
cient. .Wer evdciiatlon for 1-6 minutes the 
vacuum i y  released, slid the spe:imen is taken 
out and ri!lced. .'\E> l imlnetlo~ii  will be immedi- 
ately vicible. \t ith fired bodies larninations are 
mole difficult to detect. Salmang recommends 
saturation with KMnO,; MnOz will separate out 
and reveal dill' Ian1 ination. In the authors' labo- 
ratory the fired h d y  is boiled in pnrsffn 
containiiig vii-soluble aniline dyes. I he SpciiiilGn 

is polished, and any lamination will appear 
clearly. Very h e  lamination lines caii be pol- 
ished, etched slightly with HF, and inspected 
under the microscope. T f i g  (BCA) Abstr. No. 
121J 

96 
Hilogisky, k'. 
Making Mouth-Pieces in Briekwsrks 

Oest. Ziegl Ztg. 4, 278 

A long but general discussion, with elementary 
theoretical explanations, on extrusion, with little 
reference to the title of the paper. 6fig (BCA) 
Abstr. No. 1207 

97 
Kreger, J.M. 
Extruding Clay: The Problem of 
"Shkirag" 

Brick Clay Rec. 125(6), 64 
"Slicking," which is producpd on the surface of 
the clay by pressure against the smooth metal 
face of the point or dischargc auger, can be elimi- 
nated by a If Spider" secured to the point end of 
the discharge auger. The "§,pidern comprises 4 
knives on 98 degree centres welded to a round 
plate fastened to the auger by an internal bolt. 
The outside diameter of the knife arrangement 
is 5 314 in. Rotating with the point auger, the 
"Spider" breaks up the slicking surface and dis- 
tributes it throughout the mass. (SCA) thhstr. 
No. 1209 

98 
Lehmann, H., and G. Marx 

Influence 011 Fluidity sf Clay Slips of 
Additionrs of Soda and Quebracho Extract 
and the E'afe~t of &ueb~.a~tso Extract Addi- 
tions on the Dry Green Strength of 
Moulded Clay Bedies 

T o n i d .  Ztg. 78, 323 

Small proportions of quebracho extract arid soda 
were added to a plastic clay and to a lean clay to  
ascertain whether the moulding properties would 
be improved. Quebracho extract did not have the 
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same deflocculating effect as soda, and cannot be 
used as a substitute for soda. The extract pre- 
vented the increase in viscosity that usually 
occurs when soda is added in excess, and the sta- 
bility range of the slips \ Y ~ S  substantially 
widened; dry green strength increased with 
extract additions of 0.2 to 1.096, by 5.0% for 
every 0.1% addition. Gfig l tab (HCA) Abstr. No. 
2090 

99 
Neilson, J.F. 

De-Aeration and Kindred Slabjeets 

Clay Prod. J. Aust. 21(7), 8 

After referring to the early development of de- 
airing machines, the author lariefly lists the main 
parts of a de-airer and their respec,tive functioti>, 
also the advantages claimed for these machines. 
The working vacua recommended are 20-27 in 
for sewer pipes and 26-28 in. fnr bricks; it is 
important that these vacua should be constant 
The effect of water vapour created by high VX- 

uum in the chamber is stressed, and tests ;ire 
descrihetl together with others 311 the varying of 
clay mixtures, particle size, machine alterations, 
methods of preparation, and variation of vac- 
uum. It was found that the best grading wae 25% 
coarse, 509 medium, 25% fine, and that the use 
of cores helps to overcome difterential pressures. 
(RCA) Abstr. No. 30 

108 
Sehiener, N. 

The Physics and Heat Technology of Hot 
Preparation and Mot S 
Xiegelindustrie 7, 717 

First the author investigates the temperature 
reached by clap during hot preparation and what 
amount of heat should be used; he theii empha- 
sizes the irnpurtance of a uuiform supply both of 
nioisture arid heat and discusses the most suit- 
able points of supply. The advantages of hot 
preparation are shown in tables. 4fig 2tab (BCA) 
Abstr. No. 617 

101 
Smith, R.K., and A. Turner 

Elkments of Engineering Design, with 
Particular Reference to the Ceramie 
Industry 

R,efract. J .  30, 95 

After discussing engineering design in a general 
way, the authors consider the design of dies for 
a pipe-extruder. They specify that: (1) The die 
must be returned to the closed position in the 
iniiiiniriin possible time. (2) The d ie  faces nizlst 
not be da rnaged by ex ive force or momentuaa. 
( 3 )  The die nrust not drop hilckwards on closure. 
(4) The die must, be closed with sufficient pres- 
sure to withstand the clay extriision due to socket 
pressing. ( 5 )  T h e  high pressure must be reloased 
without shock, instantaneously, and without the 
die dropping. (6) The table must relract or lower 
arid provide an ad,justable amount, cf kmck pres- 
sure so that resistauce to barrei extrcsiori is 
scifiicient to keep the socket die in  contact with 
the pipe. 67j The table carrying the socket die 
mi.ist fa.9 clear of the pipe for removal. The start- 
ing o f  the machine must he synchronized with die 
closure, and the stopping of extrusion must be 
synchronized with the position of the pipe when 
a t  the desired length. (8) The sequence must be 
automatic. (BCA) Abstr. No. 2118 

102 
Sulger, 0. 
C:lay Preparation: Laminatios, Crack8 
sad Aecuraey of ~~~~~~~~~~~t~ 

Oest. Ziegl. Ztg. 4, 276 

Ianinetion is ca~,;i.-d by the torsional movement 
of the clay column pushed forward by the auger. 
This fault can be reduced hy designing the auger, 
or its tip, to protrude right into the spacer. 
Another method i s  to insert a ring 3-5 in. long, 
hetween the kjarrel and the spacer. This ring has 
three blades of fish-belly shape, inclined a t  120 
degrees, whish move tangentially to the circle fsl- 
lowed "iy the rotating auger shaft. It may loc 
vsefid just to fill in "&:id" cnrnem in badly 
designed spacers. Attempts to eliminate lamina- 
tion have also been mabe by installing a grid of 
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steel bars between the barrel and the spacer. 
Clays sensitive to drying ought to be weathered 
for one year in dumps 10-ft high, which should be 
watered. (RC‘4) Abstr. No. 1210 

103 
Tarasenko, M.S. 

The Causes of Laminatioil in Ceran:ic 

Glass Ceram. (Engl. ‘l’ransl.) 11(9), 4 

The author believes that lamination is caused by 
the sudden change in the direction of flow of the 
clay at  the junctiori of the mouth-piece and tine 
spacer. Lamination may be prevented by the 
addition of compressible combustible material 
(saw-dust, peat, etc.) and by the use of longer 
spacers. The more common type of lamination, 
the formation of slip planes, is the result of tan- 
gential stresses and lion-homogeneity of the raw 
materials. This lamination can lie eliminated by 
de-airing. Slip planes in bricks may be avoided 
by adjusting the mix, preparing the mix with 
machines having I’ netruork” barrels (no further 
details given), and the use of pugs of small diam- 
eter. 12fig (RCA) tlibstr. No. 618 

PPOdPaCtS %Id Methods for its PreVeiItirPIl 

104 
Wundel-lich, 1-1. 

Incvd~pixiei~t of Machinery €or the Fine 
Ceramic Industry in the German Demo- 
cratic WcpubUc 

Siiikat.technik 5, 540 

A brief review of machinery developed by a Thu- 
ritngian firm. Data on four vaciium pugs are 
iabulated; the upper worm blades can be easily 
replaced and are interchangeable with the blades 
of the lowe: shafts, which wear out so one^. Easy 
operation is ensured by an additional plat? 
clutch on the rapidly rotating shaft The 
machines are 22% lighter in weight than previ- 
ous types. A small vertical laboratory pug has the 
upper and lower worms on one shaft; and the 
body is fed by the upper. The de-airing can be 
watched through a peep-hole. A semi-automatic 
grinder for saggars up tu 15 in. diam and 7 in. 
high is upented by two men; the saggars are 
pressed on to the lap by the weight of pressing- 
arms which rise hydraulically at  fixed time inter 
vals. Eight saggars can be charged at  a time. 
Grinding (200-400 saggars per hour) is by sand 
and water on a grey cast-iron lap. A glaze- 
spongiirg machine has two sponge-ritbber belts 
running in the same direction but at  different 
speeds. ‘The belts run through a tank of water to 
clean off  any glaie. 5fig (RCA) Abstr. No. 1204 
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105 
The Jam-Socket Pipe 

Br. Clayworker 64, 51 

The Pacific Clay Products Co., Los Angeles, has 
increased output by using separate machines for 
pipe extrusion and socket forming. Production is 
3,300 &in. x 3 1/2 ft pipes and 3,600 4-in. x 4 f t  
pipes in 7 1/2 tiorxs. Other equipment includes: 
an automatic cutter with roll-off apron; the Jam 
socket machine, which also finishes the spigot; a 
conveyer with automatic inside glazing unit; a 
stand-up unit with pallet positioner; grouping 
table for &in. pipes. The manufactuw is out- 
lined. 3fig (BCA) Abstr. No. 2846 

1 (a6 
Davenport, S.T.E. 

Trials on a Roofing-Tile Works. I. A Vac- 
uum Mixer 

Trans. Br. Cerani. Soc. 54, 433 

The Walker vacuum mixer, which embodies a de- 
airing extrusion unit, employs a new principle 
designed to give improved de-airing and temper- 
ing, a t  the same time economizing on more usual 
plant arrangements. Dry, ground clay is intro- 
duced into a vacuum chamber where controlled 
anioiints of water were added. The de-aired plas- 
tic clay then passes into an extrusion worm. 
Works trials made with this machine showed a 
definite saving on labour, power consumption, 
and capital expenditure. Although the principle 
employed in this machine would seem to have 
much to  commend it, the trials show that associ- 
ated problems (feed arrangements, vacuum, 
extrusion design) must be solved before the 
machine can be included in a normal production 
line. (BCA) Abstr. No. 2843 

107 
Frenkel, M.S. 

Enfo rced  Order Mixer and Nlew Adjust- 
able Extruder 

Chem. Age (London) 72, 1435 

A new continuous mixer for cheinical materials 
in powder or other form is described and shown 

in application tu a new extruder in which it is 
incorporated. The rotational speed is adjustable 
as a function of position along the extr:ider axis. 
This enables the required c h a ~ ~ g ~ s - ~ f - s t a t e ,  mix- 
ing, density, temperature pressure, etc., to be 
produced accordiiig to the properties of the 
material and the required extrusion conditions 
(without altering the geometi ical configuration 
of the apparatus) by adjusting independently of 
one another the angular velocities of certain com- 
pments along the axis. The extruder is thus 
widely applicable for different materials and 
applications and can also be used for research to 
determine best adjustments for any material and 
performance. I t  combines compounding, etc., in 
one machine and provides adiabatic uniform 
controlled heat input. Detaiied descriptions and 
diagrams of the new mixing apparatus, the 
extruder, and a multi-mixer and a dynamic gland 
involving the same new principles are given. The 
new "enforced order" mixer prevents the occur- 
rence of a mix representing an average of widely 
different extremes of quality, in which the worse 
qualities determine the overall quality of the 
mix. 10fg (RCA) Abstr. No. 2843 

108 
Gilbert, W., and W.L. German 

ESect of Chemical Treatment OPP the 
Properties of Certain British Clays 
T~*ans. Br. Ceram. Soc. 54, 83 

The properties of a series of British building- 
clays and fireclays have been studied after pW 
adjustments. Some clays improve in workability 
and in green and tired strength, but others fail to 
respond to this treatment. The efFects of acids 
and synthetic polyelectrolytes ou the drying 
chsracteristics of some clays has been briefly 
studied, and the beneficial effect noted of adding 
small amounts of acid to  a fireclay mix that was 
difficult te dry. The brick oil used on clays in 
some processes slows up drying. 3tab 3fig (BCA) 
Abstr. No. 2089 

109 
Jannsen, (NI) 
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A Louvered Mouthpiece for Fxtraders 

Silikattechnik 6, 39 

A brief note 3x1 a patented mouthpiece in which 
the column is de-aired on its four surfaces. P, vac- 
uum chamber surrounds the mouthpiece which 
communicates with the column through slots. 
The result is smooth non-cracking surfaces, 
whilst the desired porosity of the core is retained. 
l f ig  (BCA) Abstr. No. 1654 

110 
Macey. H.H. 

Experiences wit19 an Auger. I. 

Br. Clayworker 64, 40 

Experiences with a dP airing auger machine 
using a hard clay of large giain size containing a 
no1 mal or even high percentage of clay material 
(it has a high firing-shrinkage) are given. The 
plastic inix flows under pressure but has no 
streagth. The f i r s t  auger feeds into a vacuum 
chamber from which the clay falls into the srcnnd 
augt.1, which carries it forward and extrudes it. 
Extrusion from a de-airing machine is more diffi- 
cult than from an ordinary one because the 
atmospheric pressurc acts as a back pressure of 
about 5 cwt on line extruded column. 'l'he mouth- 
piece of the auger has a straight taper, lubricated 
in 8 places at  the back. Continental practice 
favours a mouthpiece that opens away from the 
auger and is closed by a Hat plate. Lubrication is 
liot costly if a suitable oil, e.g., a treated oil is 
wed.  Consumption of treated oil in the instance 
described was about 6000 brickdgal. With 
increasing pitch it was found that the heaviest 
wear occurred on the 10-in pitch of the feeding 
portion. the donhle-wing knife, thr! part of the 
9-in. pitch on either side of it wearing less, and 
the %in. pitch weariiig least. Experiments with 
iiickel-chrome cast-iron knives of riaiiform pitch 
of 8 in. gave a life of about 850,000 bricks com- 
pared with 650,000 for increasing pitch. Five 
special alloy cast-iron half-krilves of '7.6 111. pitch 
wcre tlien substituted for two 9 in and two IO-in. 
knives, and gave lives of about 1,700,000 bricks. 
Barrel friction must always be greater than the 
back pressure. Sfig (BCA) Abstr. No. 2845 

111 
Machliiie, C. 
Ano~nalies in the Mechanical Strength of 
Greec Ware Caused b y  Extrusion 
Ceramica (Sa0 Paulo) I, 25 

In Portuguese. The dry transverse strength of an 
exti uded ceramic product differs according to 
the orientation of the test-piece in relation to the 
direction of extrusion. Eight series of tests car- 
ried out with different apparatus and bodies 
sho~ved that the average differences between 
test-pieces that have heen extruded transversely 
and those that have been extruded longitudinally 
range from 6 to 39'0. The anomaly is attributed 
to the orientation of clay particles. 4fig (BCA) 
Absti. NO. 2143 

112 
Meeka, E. 

The Extrusion Problem 
Am. Ceram. Soc. Bull. 34, 51 

Points to be observed in the replacement of 
augers, when raw materials and moisture con- 
tents vary, in the design of extrusion dies 
(preferably symmetrical), bridge setting, taper 
ou former and core blocks, and general balancing 
of the die. The author's system of protecting core 
blocks from wear is to sheath them in 1/16-in. 
thick abrasion-resistant steel. The sheaths were 
made of steel sheet sheared to the correct width. 
The outline of the plates was marked with a ham- 
mer and cold chisel, the brittle steel being broken 
by clamping the strip in a vice and snapping it off 
oil the mark with a quick hand motion. The cast- 
iron or steel block was slightly pre-heated and 
the plates clamped to the sides of the block with 
'"2" clamps. Overlapping edges of the plates were 
seif-welded with a torch. Approximately 1/4-in. 
of the plates was allowed to protrude a t  the back 
end of the block, this being heated and bent over 
the back of the block to prevent the sheath from 
sliding o d  Some grinding of the edges was occa- 
sionally necessary. The system is easily adapted 
to dies with comparatively large core blocks. The 
core block can be made wider on any face by 
using a thicker plate on that face. (BCA) Abstr. 
No. 1655 
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113 
Ortmaier, P.A. 

The ~~~~~~~~-~~~~~~~~~~ 
Ziegeliudustrie 8, 146 

Noting the advantages of steam treatment of 
clays, the author states that this renders weath- 
ering ~nnecessiiry. The introduction of steam 
into normal preparation machines, (eg.. hag 
feeders, tempering-pan.,, etc,) is considm-ed inef- 
ficient. A kneading-tempering machine is 
described in which t,he steam-treatment is inore 
efFective. (BCA) Abstr. No. 1651 

n. 
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115 
'I'he Vakumat 450 Vacuum Press 

Kerain X. 8, 569 

In Germail. This unit incorporates clay miaei 
and cutter, vacuum chamber, shredder. vacuuni 
piimp with fittings. and extruder. lhameter of 
the press cylinder is 450 mtn. A feature of this 
machine is push button control. The sv,iilch box 
is on a swinging arrn so that the machine can be 
controlled froin each side of the cuiiel. l i ig  
(MCA) Absir. No. 2141 

1 1 6  
New -r?evc.!opmeiats at thp German Irrdras- 
trial Fair at Hannsver, 195.6 

Sprechsaal89, 16 i 

In Gmnan.  Lapis-Werke has developed a 
device for attachment to  pugs (normal types or 
vacuum) which is claimed to prevent lamination. 
It conqists of a hollow splrpre which is fixed to the 
pug in place of the mouth-pkcLe. The sphcre has 
an opening in thc direction of the auger a i d  
anotlm a t  right angles to it. The mix eatens the 
sphere through t l i p  first opening and leaves it 
through the second, which is shaped as a mouth- 
piece. "Shovcl blades" fixed to an extwsinn of 
the auger shaft. rotate inside the sphere. The mix 
is thus smeared into the inouth-piece, lamination 
thereby being elirninatcd. These "shovcl blades" 
are dr i\ cn (through a reducing gear) by a sepd- 
rate motor a i d  are independelit of the pug. 
Losenhausenwerk Dussel-Axfer Maschinenbau 
A.G. exhibited 'r arious types of vibrators which 
are desigrird for compacting mixes, The mixes 
are put into moulds and placed on vibration 
platm t:, retain such a degiee of compaction that 
subseqwat pressing causes mly  a slight addi- 
tional voluine decrease. l8hg (RCA) Abstr. No. 
1770 

117 
Type 53 560 Puganill 
Kcram. Z 8, 563 

In German. Particularly suitable for the produc- 
tion of large holloi\ blocks. It can also be supplied 
as a unit with mixer and vacuum dwicc. This 

machine and the Type S 500 can be fitted with 
double mouthpieces. 'They can produce 180 x 85 
x 55-mm bricks. Type S 500 produces 25,000-28, 
000 bricks per hour. Type S 560 can reach about 
35,000. liig (BCA) Abstr. No. 2140 

11s 
Baudran, A. 
The Plasticity of Haw Materials and 
Ceramic Bodies 
Silicates Ind. 21. 219 

In French. 'I'he apparatus used by the Societe 
Prancaise de Ceraniique (S.F.C.) is bascd on 
Norton's method: a test-piece is deformed at var- 
iour rates, which are constant during the 
experiment, under shesring-stresses. The effect 
of rate of deformation on plasticity was tested 
between 0.25 and 2 tpm. In certain cases, rupture 
of the body during shaping caii be avoided by 
increasing the rate. The defi:rmation of bodies 
aftei shaping is discussed in relation to published 
work. If a constant pressure is applied to a test- 
piece, its rate of deformation will decrease h i th  
time. The S.F.C. is proposing to construct an 
apparatus permitting study of body deformation 
during the application cf pressure and after its 
removal, and possibly controlling the humidity 
during the tests. 18fig (BCA) Abstr. No. 703 

119 
Funke. G. 

Hot Preparation in the Ceramic Iridustry 

Ziegelindustr ie 9, 2?5 

In German. Hot preparation conduces to faster 
drying-rates and less power consumption. Drying 
of hot-prepared clays i s  facilitated becnuse of the 
highcr initial evaporatioli, and because the clay 
is more wc\r!iable. greater output with less power 
ConsiuItption imults. Practical hints for intro- 
ducing hot preparation into the manufacturing - - -  
method are briefly but clearly outlined. 
Abstr. No. 1767 

120 
Jolly. F.W. 
Extrusiorr--An Absorbing Problem 
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Claycraft 29, 384 

The major cause of pugging probilems is the very 
high friction between the clay and the mouth- 
piece or spacer or die. The remedy is the 
introduction of a thin film of oil to the surface of 
the mouthpiece, well back in the machine, pref- 
erably as soon as the clay is clear of the screw. 
The reduction in power consumption can be as 
much as 40%. This applies to the horizontal and 
vertical machines equally and especially to the 
wing knife. It i s  suggested that the latter should 
be the bottom bell type, gradually conforming 
from the circular to the ultimate shape of the fin- 
ished article, also that the oil-ring be part of the 
standard equipment of the modern machine. Sfig 
(BCA) Abstr. No. 1768 

121 
Lenz, C-.J. 

Hot Preparations of  Ceramic Nixes 

Ziegelindustrie 9, 715 

In German. Advantages of hot preparation (with 
steam) are discussed. With a steam consumption 
of 110 kg/ton of ware, power consumption of the 
pug was reduced by 3056, rate of preparation 
increased from 4.5 to 5.5 tonshr ,  drying-time 
was reduced by 45%, green-strength increased 
from 260 to 415 psi, and transverse strength 

increased from 160-185 psi. (BCA) Abstr. No. 33 

122 
Rost, P.P., and V.S. Fadeeva 

The Shaping Parts of a Pug 
Glass Ceram. (Engl. Transl.) 13(7), 16 

In Russian. Improvement in design, at  small cost, 
makes possible a substantial improvement in 
extrusion. Large, light, highly porous blocks, 
dense products, thin-walled products (e.g,, tiles), 
arid the change to continuous extrusion, e.g., of 
bell-moulhed pipes can be made. Lubrication is 
uunecessary, many faults are eliminated, and the 
strength of the body is increased. Expenditure on 
power for extrusion decreases and the efficiency 
of the pug increases. Cast, interchangeable shap- 
iug-parts for pugs are considered feasible. lOfig 
5tab (RCA) Abstr. No. 34 

123 
Starkey, J1.D. 
Basic Design of Augers and Dies 
Am.. Ceram. Soc. Bull. 3S, I16 

A shorl note on the experience of a U.S. clay- 
machinery manufacturer. Pugs should be fitted 
with variable gears. For a de-airing pug, the gear 
ratio should be from 15 to 251. A pug making 
7,000 brickshr should have a propeller at  least 16 
in. diameter. (BCA) Abstr. No. 1769/56 
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124 
Controlled Body Preparation 

Ceram. Age 70(5), 16 

Refers to  vitreous floor-tile manufacture. In m e  
system for single-coloiired tibps autnmalic coli- 
trols are used prliriarily for h e  mixing 
(comprises a minor arid major sifter and hleidm, 
ail elevator hopper. a 6OU-lh capacity Lancaster 
n i iu i ,  a harnmcr rnill and a Lancastc: pelleter). 
Non-plastics are bleriikt3 \bith rolour stain in a 
21 to 5:l ratio. A 40 mesh screen is used prior to 
blending; 28-mesh is iwed in the iiraj<>r sifter. 
Hatch maierials a x  blcn(lev! for 15 minut;s. dzy- 
mixed and mulled tor 7 minutes. IVatcr is h e n  
sprayed for 1 rlrintltr. and the bat 
for 8 miriuics. The mixed batch Ccc ;ts thrrJugh a 
spreader type chute to the pelleter. Iil the sy.jter-I 
for mottled tile?. the batch i, stored h a plastic- 
coated woullei: car. The granules are Lavered 
with discardcd filter-cloths and then with a plas- 
tic cover which fits tigltiiy over the toil of the car. 

vents condensation on the 
rag? of \+et )nix for 7-10 days 

without detririicntal eflects. 6fig (DCA) Abstr. 
No. 1088 

12s 
The Pitch of  the Leading Blade in Biiek 
Pugs 

Ziegelindtlstrir 10, 784 

In German. ‘ h e  force exerted by the vmrm 011 the 
clay can ‘oc resolved into a forward thrust snd a 
turning-force. The residance to both these forces 
is mainly fiiction. The forwdrd thrust must be 
greater than the turning-force. and on this basis 
the individual resistanc? values thP friction of 
the clay, and the milxiriiuiri pitch of th:: icading 
blade can be calculated. Throughput of clay is 
directly proportional to pitch. ‘I’he fc: rnivlae are 
explained l>y a nurncrical examp;-. (BCA, Abstr 
No. 824 

126 
Allen, W.J., a d  D.A. Willman 

Torque Measuring 0x1 aii Extruder 

Plastics 22, 423 

Refers to an extruder for plastics. The difference 
in tensions between the tight and slack sides of 
the v-belt drive to the gearbox was measured. 
4fig (BCA) Abstr. No. 826 

127 
Alt, L.R 

Extrusion Die Problems 

Am. Ceram. Soc. Bull. 36, 137 

A review of extrusioii die problems. A suggcstcd 
die control programme including die desi,cs, 
specifications covering satisfactory die materials, 
prccision workmanship and control of external 
forces which affect die balance. (BCA) Ahstr. No. 
2142 

128 
Hloor, E.(; 

Plasticity: A Critical Survey 

Trans Rr. Ceram. Snc. 56, 423 

Hesults from Vd riou, types of apparatus (corrcen- 
tric-cylinder viscum r, compression, tensian, 
torsion, indentw-1 which have been i~sed j:, test- 
ing plasticity illustralc the short-comings of 
existing definitions The effect on the yield point 
of rate of stressiiig, fiater content of paste, and 
thixotropy are considered, and related to the 
amount of deformation obtainatle from a clay 
paste. The inode of failure of clay in t arious tests, 
when undcistuod, allows some estimate of the 
yield point(s). “Cohesion“ and the ”angle of 
inie:iial I’riction” obtailied by tests in soil 
mechanics are discussed, and related to the angie 
at which slip planes develop in various inaierials. 
The plasticity of clay pastes, thc water films 
between clay particles, consdidation, the efTects 
of a1igirrner:t of particles, a4 svel! as the effrct of 
plasticity of mineldl type, fineness, base 
exchange, and surface tension are reviewed in the 
light of a wide variety of exprrirnental evidence. 
‘l’his pnper draws together the fiiliditigs of work- 
ers in many diiferent Gelds. 18Gg (BCA) ;2bstr. 
No. i l 9  
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Extrusion of Soft Solids Through a Tube 
J. Colloid Sci. 12, 195 

Most of the pressure required for extriibioa with 
dies of  the dimeusiclns used in this wczrk is due to  
the entrance effect. Excluditlg the entrance 
elTect, extrusion of lead and of wax can be cone 
latecl by the Eyring plasticity equation. At high 
flow rates a simplified equation gives a satisfac- 
tory correlation between Row sate, pressure: and 
temperature. 5fig l t ab  (BCA) Abstr. NO. 2144 

138 
Draignaud, P. 
Comparison of European and American 
Methods for the Manufacture of Stoue- 
ware Pipes 

Bull. Soc. Fr. Cernm. (37), 107 

Tn French. Reviews various set-ups for the pscpa- 
ration of mixtures and feeding the presses in 
relation to tonnages to be handled, in order to 
reduce manpower and costs. Although ecovornic 
results are readily obtained in the preparatioti 
process, a high degree of automation is only of 
value in the shaping-process if the output is 
large. At present only a few E:uropeiin plants lend 
themselves to  automation because of the cost of 
the machinery needed. An automatic process 
used in America is described, and by comparison 
with traditional European methods, the lowest 
tonnage at which the procebs would begin to  
show a return is determined. 13fig (HCA) Abstr. 
NQ. 1092 

131 
Fearn, N.S. 
Cracked Bricks: Some Causes-And Sug- 
gestions for Overcoming Them. I. 

Claycraft, 31, 55 

A general survey. To  determine which causes are 
operative at  any one time a survey should be 
made of the material or materials being used, 
structure of the deposits, noling any features 
which may have a bearing on production prob- 
lems, a chemical and physical analysis, and a few 
simple works testa. (HCA) Abstr. No. 822 

132 
Fearn, N.S. 
Cracked Bricks: Some Causes, an 

Claycraft 30, 202 

Failing efficient weathering, the mill should be 
fed with dry pieces c. 2-4 in. by a heavy slow- 
moving conveyor or womi feed. The level on the 
dead-plates : h d d  lie kept at 1/8 in, and cer- 
tainly not over 114 in.; the water required must 
be added at  the back of the mixer immediately 
behind the raw clay fccd and above the level of 
the mixer shafts, through 9 pipe or rose with 
small holes. Starter knives s h d d  he used in the 
first 4 knives on each shaft, and a starter knife is 
piat about every fourth knife on each shaft, right 
along the top mixer. The pug should be rim low 
with the top knife showing. Knifing practice, 
pressure adjustnlent on the presses and weather- 
ing are discussed. (BCA) Abstr. No. 1528 

geStio.baS for ~ V ~ ~ 6 ~ ~ ~ ~ ~  ‘rhem. If 

133 
Fearn, N.S. 

Cracked Bricks; Some Causes, and Sug- 
gestions far Overcoming Them, XI1 

Claycraft 30, 273 

Cracked bricks often nccur when air i s  trapped in 
the clay as the table-mould is being filled under 
the pugmill. Elimination of this defect is dis- 
cussed. Oil cracks can often be traced back to a 
wrong type of oil, too much oil, dirty oil or oil that 
is too thick. Pug action and procedure for check- 
ing barrel-knives are discussed. Re knifing i s  
sometimes necessary; procedure for this is given. 
(IRCA) Abstr. No. 1741 

1.34 
r eam,  N.S. 
Cracked Bricks: Same Causes, and Sug- 
gestions far ~ ~ ~ ~ ~ ~ n ~ ~ ~ g  Them, V. 
Claycraft 30, 450 

Fhcedure fop. tracing the causes of broken bricks 
in the kiln is given. Main points are preparation 
of the material; mixers and water supply, with 
particular attention to the pugmill; replacement 
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of faulty parts and optirnum use of the new ones; 
regular and adequate maintenance of machinery. 
(BCA) Abstr. No. 2128 

135 
Fearn, N.S. 

Cracked Bricks: Some Causes and Sug- 
gestioirs for Overcorning Them. VI. 
Patent No. 27, 

(:laycraft 30. 484 
Defects in hand-mades and Sk-ecuts are caused 
by faulty preparation of the material. which must 
be well mixed and all large stones removed; it 
should then be weathered for 3- 1 months before 
further treztmcnt. 'I'emperirg-water should be 
added progr~ssively, to ensure thor oiigh mixing 
and even distribution. (HCA) Abstr. No. 27 

136 
Goodson, V.J. 
Clay Preparation at Home and Abroad 
Claycraft 30, 595 

Summary of a paper presented a t  a meeting of 
the Birmingham and District Branch of the Lnsti- 
tute of Clay Technology, Birmingham, 15 May 
1957. A dry pan is essentially a second grinder. 
Large lumps of hard material should be first 
crushed in a primary crwher for high efficiency 
and output. American prarticc, where the use of 
single- arnd double-roll primary crushers pre- 
dominates, is described. When winning is by 
blasting, bucket excavator ur draglinp, the clay or 
shale is comrnonly fed from a surge bin on to a 
vibrating grizzly screen to remove -2 in., which is 
fed to storage bins along with material crushed 
by the primary crushw. German machines and 
processes are described. A t  a Swiss works, 2C, 
fine coke, 1-2'0 sawdust and 1-2c0 brick diist 
were added to a fine-grained highly plastic clay. 
total water content of the clay was said to vary 
from 25% in the summer to 30-35'; in winter. 
The German system of water contiol, in which a 
visual indication is given by the pressure of the 
oil in a container fitted with a diaphragm in con- 
tact with the clay in the spacer, has now been 
adapted for fully automatic control. The Swiss 

have developed an electronic automatic cont.ro1, 
a i d  in Britain the British Ceramic Research 
Association is developing a simple automatic 
water-controller operated by the clay pressure in 
the spacer. (BCA) Abstr. No. 1087 

137 
Maase, 'l'. 
Tho Problems of Plastic Shaping 

Ziegelindustrie 10, 781 

In German. When a clay column is subjected to 
a tensile test, deformation is not uniform. Flow 
proceeds in discrete planes that intersect at  
about 90 degrees. These planes are also observed 
when a clay cylinder is slowly compressed, but if 
it is compressed by impact (as in the PfeRelkorn 
test), these cracks along shear planes do not 
appear. Flow during a slow s'tiaphig process is 
essentially different from that during a rapid one. 
Lamination is attributed to the appearance of 
thesc shear planes during slow deformation, and 
the author believes that it cannot be prevented 
by altering the design of the mouthpiece, spacer 
or worm. 1,amination wouid he completely elimi- 
nated only if the clay roiild be extruded 100 times 
faster than normally. 5fig (HCA) Abstr. No. 823 

138 
Hornayr, J. 

Regralating the water conteat of Brick 
Clays During Preparation and Shaping 

Tonind. Ztg. 81, 288 

In German. Various methods of determining the 
water content in clays are critically examined. An 
apparatus to control the water content of clay 
wliile it is being prepared measures the power 
consumption of a small worm extruder welded to 
the perforated plates of an edge-runner mill, clay 
shredder or sieving-kneader as a criterion for reg- 
ulating the stiffness of the mix. Thc auger 
receives mole material from the preparation 
machine than it can extrude, so that complete 
filling is ensured. Only when the preparatioin 
machine runs empty does the auger of the mea- 
suring-apparatus begin to be short of clay. Its 
power consumption drops, which corresponds 
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thewetica1Iy to too high a water contcnt, and a 
valve shuts. The regulating device itself consists 
of a Wattnieter with two limit marks. 5fig (BCA) 
Abstr. No. 821 

13 
Ihkolev, G.V., and A.N. Korol 

Use of Starface-Active Agents on Ihe Fro- 
of Ceramic Ware by Ihe Plastic 

Glass Czraan. (En$ ‘P’ransl.) l4(9), 14 

In Russian. A formula describes the effect of 
agents (e.g., sodd. it caustic soda extract of straw, 
ditto of lignite, sulphite lye plus &a, an ayiieoiis 
extract of straw) on cxtrusioii, which is illus 
trated hy di.igr;tms and tables. I t  is concluded 
that suitable additions facilitate extrusion and 
improve quality. Gfig 2tab (HCA) Abstr. No. 825 

140 
Neuniann, E. 

the Plasticity of Clays and Kaolins and in 
Relation to the Enslin Value 
Bcr Disch. Kcram. Ges. 34, 274 

In German. With clays of the kaolinite or mont- 
morillonite types there are linear relationships 
botween flow lini it, Eiaslin value and percentage 
of particles below 2 mu. Both Atterberg’s plastic- 
ity number and the Enslin value of the greater 
than 2 mu fraction gradually change as finer 
material is added. Clay minerals occur in that 
fraction and considerably influetire Ihe prcper - 
ties of fine sand and silt. Tha Enslin value is of 
value in assessing the plasticity uf clays and 
kaolins. It correlates well with the Atterberg 
number. On the basis of this relationship a flow 
limit can be determined directly from the water 
absorption. 12fig 2tab (BCA) Abstr. No. 720 

UeinCC? Qf @rain FraCtiQr?l 

141 
Relmault, P. 
Preparation of Fine Ceramic Bodies. HI. 
The Correct Use of De-Airing: ~~~~~~~~~t 

Ind. Ceram. (490), 300 

In French. Long article on the analysis and the- 
ory of lamination faults appearing in soft and 
hard porcelain bqdies, fairly hard de-aired and 
non-de aired stoneware, 17 ne stonewarr with 
50 fe‘lspathic s a d ,  semi-psl-relain and spmi -  
stonware body, calcareous earthenware, and 
earthenwarp plrzs alkaline nddilinns. Covers: S, 
axial and centre cracks and the influence of dry- 
ing; spj ral QP pseudo-concentric larninatioo and 
cracking; preperation of bodies for the mixer de- 
aiwr. Gfig 2tah (BCA) Abstr. No. 827 

1.4% 
Remidi, 1’. 
Preparation rsf Fine Ceramic 
Ind. Ceram. (491)~ 335 

h French. Ikals with the casting of blanks for 
electroceramics or other solid parts, iniportance 
of the nature and consistency of the body, and 
iole of the de-airing equiprnmt. It is tine nalure 
and consistency of the material and not the de- 
airing that determine the quality of the products. 
Once effective workiaig conditions have been 
determined, they should he recorded and con- 
trolled during future prodlaction. Even i f  the 
test-pieces are  smaller than in works practice, the 
method of testing by extruding solid cylinders, 
dividing them into slices of different thickness 
and length, and drying them under differing con- 
ditions can give useful itiformation on the 
kehaviotrr and value of a body subjected to de- 
airing. 4fig 2tab (HCA) Abstag. No. 1089 

143 
Renault, 1’. 

Preparation of Fine Ceramic Bodies. The 
Correct use of ~e~~~~~~ Equi 
l i d  Ceram. (459), 262 

Discusses body preparation, factors affecting 
body consistency during working, blunging and 
wet mixing under vacii~i~n, testing equipment, 
a d  raw materials. Tests on homogenization, 
change in consistency, cracking, and warping are 
described. Two porcelain bodies were used--one 
white and fairly soft, the other firmer and black 
(it contained Rlin clay from the Seine-Maritime). 
7fig (BCA) Abstr. No. 548 
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144 
Robinson, G.C., and J.J. Kei!eli 

lbIe  tjf Vt'ntes in Extrusion and I t s  Modifi- 
cation by a Siarfare- Active Chemical 

Am. Ceram. Soc. Bull. 36. 122 

The amouiit of water for extrusioli influences 
extiusion speed, plastic strength, dry strength, 
fired stiength, fired absorptiou, and total shrink- 
age. 'l'he correct proportion of water would give 
optimum results for all these properties. Add;- 
tion of a surface-activa -hemica1 c!oubles the dry 
scrength and illcreases rate of production by 
77'0. 1 3 i g  Gtab (BCA) Abstr. No. 1090 

145 
Hosenthal, E. 

Manufacture of Perforated Bricks at the 
New Briekwo~ ks Gebr. Coehleia, BerBich- 
iiigen 

Claycraft 31, 39 

Ziegelwerke hrlichingr-n produces 1 2  million 
pwforated bricks yearly with 17 rncn. 'Ywo clays 
are used (one lean, one plastic) mixed together in 

the ratio l : l .  Manufacturing process is described. 
Of note is tbr  Ling1 automatic rotary cutter 
which has cutting-wires fixed between two 
revolving chains Acccrding to the length of the 
article required, 10, 6, or 3 wires were stretched 
between the two chains, producing 14,000, 8,000 
and 4,800 bricks or slices per hour. When in cut- 
ting position, the wiiw are guided arid stretched 
by a slot in the frame, fixed 011 the sliding table 
of the pug, and inclined a t  an angle that depends 
oil the speed of the extrusion, to ensure a clean 
cut. Perforated bricks are fired a t  1,050 degrees, 
facing-bricks at 1,100 degrees. The kiln is 114 f t  
long with a cross-section of 6 in. x 6 ft. Passage 
takes 30-40 hours. lOfig (BCA) Abstr. No. 829 

146 
Sigrist, E 

Lecture on Cutting-Off Dev ices  

Ziegelbau 7 ,  35 

In German. Numerous cutters (designed by 
Firma Georg Willy, A.G.) for bricks, hollow 
blocks, drain pipes, etc., are described. 16fig 
(ECA) Abstr. No. 2145 
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I a7 
New Method for IXarsdIiaPg Green Clay 

Clay Prod. J .  Ilust. 2.3 12), 18 

eHody's Pottery 

The we of '41 cradles for handling large sewer 
pipes while green is described, 4fig (RCAJ Abstr 
No. 89'1 

148 
Hornayr, J. 

The cause and Cure of La 
Extrusion of Brick. Materials 

Tra.1~.  6th Tnt. Ceram. Congr., Weisbatlr31, 1.958, 
p" 441 

In German. Three factors govern the formation 
of lamination in the shaping of clay p r o d ~ c k  the 
defcmiability of the material being shaped., its 
degree of heterogeneity arid the relative m v e -  
nients cwxrring on ilaeformation. By estirnaLing 
these factors the materials employed in blie brick 
and tile indnstry cnti be classified intcb groups 
that, can be processed using the same methods, so 
that amy observing certain conditions there will be 
n minimum of lamination. The investigations 
also establish the principles for the design of the 
extrusion machines to be used for each group. 
The principles are conipleted by notes on the 
"external characteristics" o f  extrusion muchines 
and the effect of the friction coeficknts--day on 
steel and clay on clay---on the extrusion cif the 
brick materials. On the basis of the data, ad-vice 
on  OW to limit the occiirrence of' lamina ,I t' ion can 

of the degree of heterogene- 
ity on folrmat.hon of laininations i s  illustrated by 

nating lamination that is already present is quite 
a different problem from that of the formation of 
laminations, lofig ( W A )  Abstr. No. 1831 

means of an example. 0 1 1  the other hanld, elimi- 

14 9 
Z,awrerrce, W.G. 

Factors Involved in Plasticity of Madin- 
Water systems 

J. Am. Ceram. Soc. 41, 147 

150 
Nelson, J. A. 
Rhec-alogicd Properties of the Clay-W,&er 

Under Pressure 

D ~ A S  Ahstr. 19, 1034 

Thesis: Univ. of Illinois, 1958 

Pressure within the system is iiidiiced by the 
externally applied fosws required in forming- 
12rocesees such as extrusion. Thus it i s  important 
to understand thc effect of pr~ssrxre OII the rhea- 
I9gical hebcuiourr of plmtic clay. Equipment was 
dc signed xad COllhstKliCt@d which x l d e  i t  possible 
to deterrmiiie the pressure ~ ~ ~ t ~ ~ ~ ~ t ~ o ~  in plastic 
clay. Another apparahs coi-sstraeted was found 
to be satisfactory for dctermiiiing the forces 
ieqetired to s?wx plastic clay within its own 
s i ruc tur~  or to  bring about slippage or a combi- 
nation of slippage and shear nt a clay-metal 
interface at  various pressures and speed2. it was 
feiind that wlreai an extcrn,al presslare wm 
applied ta n plastic clay so that within its entire 
structure stremw existed vhich exceeded its 
yield vahe, then an increase in applied pressure 
was iransmitted in a direct proporlion to cather 
points in t h e  plastic clay, Curves were obtained 
for Flcrida kaolin, Fulton plastic fireclay, and 
Dariville slide qliowing the relotiunship of the 
t o r q a  required to ln in  a smimth, metal rod in 
plastic clay to the day  presslire and speed of 
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rotation of the rod. Similar curves were also 
obtained where the clay sheared within its own 
struct,iire instead of a t  a clay-metal interface. 
Comparison of the curves for clay of th, 0 sanie 
consistency was used to indicate the extent of the 
slippage in the case of the smooth metal rod. In 
general the torque1pressure curves showed an 
increase in torque until a certain pressure had 
been reached, and then it became practically 
constant. Torque increased with speed of rota- 
tion of the metal rod. When the water content 
was just sufficient to fill the pores between the 
clay particles or lower, there was a great variation 
in the torque with small changes to the amntw~t 
of water. In comparison, when the water w t i ~  in 
excess of that necessary to fill the pores, the 
torque did not show much varistion with large 
changes in water content. Addition of round- 
grain blasting-sand (20-40 mesh U.S. Standard 
screens) to Florida kaolin were shown to increase 
the torque required to turn a smooth metal rod 
in plastic clay almost directly proportionally to 
the amount of sand added. (BC4) Abstr. No. 
1492 

161 
Robinson, J.S. 

Die Lubrication 

Claycraft 31, 202 

Concerns extrusion dies of rectangular section 
only. For a well-formed, perfect column, the 
mouthpiece and die should be well-balanced and 

designed so that there is a srnooth unbroken flow 
without any step o i  lip between the two. Corner 
lubiication has reduced oil consumption from 
5,000 to 20,000 brickdgal. The most suitahle oil 
is the thin, dirsel type “brick oil,” which should 
bc applied to  the 4 corners. 4fig (BCA) Abstr. No. 
1769158 

152 
Stawitz, J. 

Cellulose Derivatives in the Ceramic 
Industry 

Her. Dtsch. Kerani. Ges. 35, 56 

In German ‘4 survey of USES of methyl cellulose 
(MC) and carboxymethyl cellulose (CMC). The 
latter is used in glazes and engobes as a suspend- 
ing agent, or as an adhesive to improve glaze 
adherence. Organic colloids can be used as plasti- 
cizers or for increasing the green strength. S i c  
bodirs can be plasticized with 0.2-1.0% MC and 
thus rendered extrudable. Since MC burns out 
almost without residue, the electrical properties 
are not affected. 3fig (BCA) Abstr. No. 1561 

153 
Woolley, E. 

Control of Brick Sizes. 11, 

Claycraft 31, 205 

Preparation of quality-control charts recording 
weekly changes. 3fig (BCA) Abstr. No. 1770/58 
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154 
Denver Brick Setting Die Life Record 
with New Ceramic Lining 
Brick Clay Rec. 135(1), 54 

The life of a new pipe-machine die and bell liner 
made of Coors high-alumina ceramic, in use by 
the Denver Brick and Pipe Co., is expected to be 
400,000 f t  of 8-in. pipes. The die body is of case- 
hardened steel and has a ceramic core, liner and 
ring, which, if the rate of wear from the 80,000 
4-ft lengths of pipe already niade is mairitained, 
are expected to  last 10 to 17 times longer than 
any normally used. 140 yd' of clay are saved 
between die-liner changes and the pipe walls con- 
tinue to remain smooth for more than 100,OcPO 
lengths. The wall thickness shoaild also be well 
within the close tolerances demanded by modern 
plastic joints. The problem of the tipped socket 
has been greatly reduced, and dry loss has 
decreased. Ceramic sores have also been made for 
the extrusion of hollow blocks and have oiitlasted 
high alloy steel ten times. Rfig (RCA) Abstr. No. 
263 

155 
Oiling the Clay 

Esso Oilways 10(1), 7 
Refers to the use of Esso Brick Oil No. 1 to pre- 
vent ribbons of clay, extruded for floor-tile 
production, from sticking together. lfig (RCA) 
Abstr. No. 1594 

166 
Baudran, A., and C. Deplus 
Rheological Behaviour a€ Clay Bodies 
Trans. Br. Ceram. SOC. 58,454 
The fundamental properties that characteride 
rheological behaviour are considered, and an 
original laboratory apparatus designed tu study 
these properties is described. With this appara- 
tus tubular test-pieces are deformed in torsion, 
and the values of deformation and OF force 
exerted are recorded simultancously. At a tiy 
point during a test the force applied to hn test- 
piece can be removed. In the same way the value 
of the deformation a t  a given instant 'It" can be 

maintained conhtant for any period "'1 !I. Tests 
carried out with the apparatus enabled the fol- 
lowing concliisionr to lw ~ I A W I I *  (1) grcalcr 
the axrglc! of rupture of a body, t he  better its 
workability; ( 2 )  for .~hapiiig by extrusion, tiit ning 
or hand-moulding, tlae yield a t r ~ s s  must be as 
high as pgtassible in order to aboid the deformation 
of pieces under their ow11 we;ght, or whcn h i n g  
hariclleci i tnrtiediatclq aftcr shipping h study of 
different types of dehmat ion  reveals recover 
able or elastic deforn>at~oti> &ich depend 
chiefly on the total deforrnatiam. These deforma- 

stresses; the z0ize.j of greatrst 
liable to  cause ~ G C F  D f  ?CS dcfoormat~on t ~ )  flow 

tiims are nespnnsible for i>-i 

W h W  the StfeSs dUt? tP Plfls 

value of t+U% Jml:'. In thi 
drtermine the scmitlvity 
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C o h ~ U  li i, . arid !C 2. ? 4 i t ~ L o I k  
' I ' D -  ue i3i'crc;v 3; C t i i A i  I"i 

butiorlb i i r  the sere:.. ullannci villi various 
dcwnstreani resistariLc-. 1k.it gencrnticJrT and 
condcir tion mailrt-d!y i d % ~ a c e  t l ~  peiformaiice 
of typic a ?  i !hprLiioplastics extruaers A metnod is 
presented I:)r calculating the steady-siafp t n w  
pcnat iire and velocity profilzs tor non-NcvCtonian 
riow b5tuec-n parallel plates with a pressure gra- 
diprit and re!;ative rectilinear iiiGtion. Heat 
generetioil due to laminar shear and lieat tictns- 
rer b:, rcmduction to  the b u ~ r i l d ~ ~ ~ ~ y  surfaces are 
takcn hito accoulli. 'i'he typical steadv ctate 
~xirudei. pxformance curve a signioi:id. Cor- 
iection factqrs chdrarterizirig the deparcurr f ~ o m  
the simple isotlvo mal-Newtonian model are 
prescctpd for a commercial polyst) I ~ P  melt. 
5fig (HtCA) ,2bst{. NO. 22 

[ C T  

Gilhcrt, W 

&me Prcblems of Mani:facrtaiw by the 
VJirecut Pi m e s s  
I'rans. Ur. Ceidrii Soc. 58, 629 

It dppcaia that the u i o u n t  of inrit il-!aterial sricli 
as grog in the clay body nil1 have n considerable 
eifeet on thc phgsical prope:iies of the extiuded 
hod j .  For each spccific body the degree of vac- 
uum i s  critical, because ztrength does not 
inCr?38c linearly with the i?.~;e22e of vacuum 
?.part from the fundamental change iin ultimate 
strength M. ~ t h  increasing ilegrpe of vacuullfr, there 
15 a largo inc rxw in the working piasticity of the 
colu~rin, which 1s indicated by the length of col- 
iiiii~~ catrudcd before it ruptures under it3 own 
wc@i Further z ipz in~et i t s  in the extrusion of 
bodies coliiainLirg a high percentage of non- 
plastics is , i t c w x y  hefore gcneral opinions can 
be expressed i h e  efFect of iion-plastic Y on auger 

t;orlc riiusi he ohsei ved over a wide range 
of bodies containiiiy clays of various origim, of 
varying non-plastic contcd and f i r d  a t  various 
t;~::peratures. The design and luhiicatinii of the 
die in the de-airing wirecut process will also 
atfnct process losses, the pioperties of the fired 
body and scrk ice behaviour. This work is part of 
P study to rationalize the de-airing niiecut pro- 
cec.s mainly in t e i n ~  of degree of vacuum, design 
of i h z  de-airing auger machine; design of the die; 
design and co ordinate of the Sulk; co-ordination 
oi o8-bearins belt oi take-off mechanism for coii- 
keying to represscs. >'fig l t a b  @CAI Abstr. No. 
170 

V I  

182 
Glneii?Pi, A. 

Organic Biinders Incre:; , .~  %treng'ah of 
Clay Bodies 

Biiek Clay RPC 134(6), 61 

'l'ht: advantages claimed for the use of chemical 
additiiea in brickmaking arc noted, and in par- 
ticular for lightweip,ht blocks A ?mall unit has 
been developed that will  pioducc a good light- 
weight ageregatc from a great variety of 
materials at a ~easonable cost. 'rhe machine is a 
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small, compact, underfeed sintering-hearth with 
recuperation of the exhaust gases. The primary 
fuel is mixed with the raw clay or shale, and tiatu- 
ral gas is used as secondary fuel to control the 
combustion process. (BCA) Abstr. No. 264j60 

163 
Goodson, F.J 

Experiments in Extrusion 

Trans. Br. Ceram. SOC. 58(3), 158 

The flow of clay in a fully instrumented experi- 
inental extruder, which gave continuous readings 
of thrust, torque and rate of extrusion, has been 
studied. It could be fitted either with blades or 
with a complete auger. Clay being extruded from 
the die behaves as a Bingham solid, having a defi- 
nite yield stress which depends only on the 
nature of the clay, For a given clay in a given 
machine, the yield stress varies only according to 
the water content. Above the yield stress, the rate 
of extrusion, from zero to maximum, is directly 
proportional to the increase in thrust or pressure 
above the yield value. The actual value of rnaxi- 
muin rate of extrusion for any clay depends on its 
physical properties and also on the geometry of 
the machine and the speed of rotation, and varies 
with speed of rotation, to a first approximation, 
according to the equation, Q = AN - BN2. An 
attempt is made to explain this in non- 
mathematical language by means of the idea of 
drag flow and back-pressure flow. The optimum 
blade angle for bladed pugs, and the mean helix 
angle for augers, is shown to be about 23 degrees, 
which gives both niaximum rate of extrusion and 
maxitnurn efficiency of extrusion. The effect of 
scale factor i s  given, based on dimensional analy- 
sis, so that if tests are made on a niodel machine 
the results can be applied to a full-size machine 
by multiplying the results by the appropriate fac- 
tor. 18fig (BCA) Abstr. No. 2751 

164 
Goodson, F.J., and H.R. Hodgkinson 

Extrusion Research 

A.T. Green Book. Stoke-on-Trent, UK: Brit. 
Ceram. Res. Assoe., p. 269 

'rhe results of a study of the flow of clay in a 
Pully-instrumented laboratory pug are summa- 
ri7ed. 'I'hey led to the development of automatic 
w:ter-control for brick plants. The effects of 
variation in tbc design of pugs upon their perfor- 
mance are discussed, and the origins a i d  causes 
of laminations are considered. Eflorts directed 
to ,Vards rendering them innocuous :3 re described, 
5fig (BCA) Abstr. No. 1139 

165 
Hankel, D.J. 
Relationships 
W-ater Pressra 
Characteristics of 

Geotechnique 9, 119 

3 or triaxial compression of extenskn tcsts on 
sFturated remoulded clays, ~mique relatioriships 
exist, a t  failure, between water content, strength, 
and average principal e f k t i v e  stress. 'I'h rela- 
tionships are independent of whether the tests 
are made on draitied 01- ox undraiupd samples, 
b * ~ t  riormally consolidated and over-cor~wlielated 
samples must be considered wparately. The exis- 
t e rm of these relationships elsables the s t r~ngth  
a-id pore-pressure changes in undrainee? tests to 
he predicted from the results of drained tests 
2Wg (BCA) Abstr. No. 172 

T, 

166 
Kukolev, G.V., and N.V. Pitak 

cierney in the Sha 

ite 
Steklo i Ibramika 16(7), 7 

T u  Russian. Additions of bentonite to kaolin and 
carthenware bodies considerably increase pug 
~ficiency and reduce the power  consumption^. 
'The eEect is still greater if cprtaia-n deflocculanls 
ere introduced (Na2C(a3 and soda extracts from 
peat and straw were u s d i  The thicknr:ss and 
physical properties of the wster films round the 
clay particles are closely connected with the 
structural and mechanical properties of slips and 
earthenware bodies, and determine their 
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behaviour ciliring extrusion. 5fig 2tah ( W A )  
Abslr. No. 261 

167 
T,eusdei1, R.P. 

New d ) e ~ e l ~ p m r : ~ i t s  in Preparzitioxr, Shap- 
ing and Drying. e and TI. 
hegelindustrie 12, 364, 41 1 

In German Plasticity and laminntion of clay are 
coasidercd in detail. Hot preparation is said to 
have a nuniber of advantages, thp chief one being 
that fastnr and safer drying is possible. The 
applkxtion of hot prpparation in an "ideal" auto- 
matic works is outlined. 13fig (BCA) Ahstr. No 
258 

168 
Levine, S. 

Mixing Equipment fur Ceramic Materi-  
als. I. 

Cerafii. Age 73(6 ) ,  23 

Mixero me classified according tcj  functior, and 
type. Sixteen types a x  listed. with tht principle 
OA whit-h each operates. 15fig i t sh  (BCA) Abstr. 
No. 2'750 

169 
lAevim s. 
Mixing EquipintPnt for Cer ami; Mater$- 

Ceram. Agn 74(1), 24 

Uiscursrs ' I  chalice can" mixing uluts, the Colton 
pony-iypc paste mixer, the mgulai mixer, t h  
Duplex dispenser, ribboil mixers. Fpira! blade 
mixers. ht>i izontal paddle type batc h - i r i i ~ r b ,  

hi7(: k i i : ~ h i ~ s .  13hg 3tab (RC'A) Abstr. No. 257 

a18, IT. 

- .  

1 'io 
Nelson, J.,2., and -4.1. Andreas 

Rheological Prupertks of the Ciay-M'atfr 
System Under Pressure 

Am. Ceram. Soc. lzuil 38, 147 

Equrpineiit for determining the force? rcquired 
to shear plastic clay 15ithin its owii structure or 

to brimg about dippage or a cornhination of slip- 
page and shear at  a clay metal. interface at 
t arying pressures am1 speeds. The JmthoJ 
involved either a smooth or a spr i inrd nieial rod, 
mid the torque applied to tlie rod AS i t  rotaLed in 
plastic clay in a closrd system could b measured. 
Apparatus wab alw constructed to ncapuie the 
pressure exerted hy pla\tic c~P:, when it is acted 
upon by an externally applied Forw Curves fcr 
several clays relating torque i o  clay pressure and 
speed of rotation of the rod uilder coiiditions 
when slay sheared on clay or W ~ P ~ I  slippage could 
take place at  the inteiface showed that torque 
increased with increase in pressure u r i t i l  they 
became practically constant at ~ o n i e  pressure 
that depended upon the water content a f  the 
clay. In general the torque also iiicrzased with 
speed. 16fig (UCA) Abstr. No. 23 

171 
Parks. ?J.R., and M.J. IWI 
Design of FxtrtlsioPi Augers and the Char- 
acteristic Equation GP Ceramic Extrusion 
M ac h iae s 
J. Am. Ceram. Roc. 42, 1 

Although there is empirical knowledge 011 the 
siibject, 110 imthod has yet been proposed by 
wliich values may he assigned to the design 
parrrrrpters of an auger so that there may be rea- 
sonable assurance that it will extrude a material, 
the plastic properties of whi& may be known. A 
moclel is proposed for the operatioil of an auger 
on 
conveying of solids in extrusion machines for 
organic thermoplastics to the stucly of this 
model. The concept of the chaiactcristic func- 
tion, which describe.; the action of a particular 
extvudey on a plastic material. is (liscussed. 5fig 
stab (EX?*) Abstr. No. 1593 

material ani1 adapts the theory of the screw 

172 
Robinson, G.C., ani1 J.J. Meilen 

The Role of Water ira Extrusion and Its 
Modification by a Surface: ,4ctive Cbemi- 
cad 

Rr Clayworker 67, 267 



1959 Documents 

'l'ables give: the fired properties of a body (70: 
ball day, 40; feldspar. 25; flint, 35);  the effect of 
water and No. lignosulphonate nu the extrusion 
and dry properties of a body rontaining ((6): 
kaolin, 40; ballclay, 10; yropbyllite, 25; flint, 25. 
The effcct of Na lignosulphtanate on the proper- 
ties of moistened shde (04%) can double the 
dry strength; G . B Y  increases fired strength by 
63'7". The arnouni of water for np1,irnim results 
is i n f l u e n 4  hy surface-aetive agents. Ifig 3tab 
(BCA) Abstr. No. 1806 

173 
Sanisonov, G.V., and P.S, Xislyi 

The Technology sf ~ ~ ~ ~ f a ~ ~ ~ ~ r ~ ~ ~  Tubes 
and Rods from olybdenum Disilicide 

Ogneupory 21, 276 

In Russian. A new method of pressing MoSiZ 
poavders (for thermocouple sleeves, heating- 
elements, etc.) conibines pressing by friction 
with extrusion. S f i g  l tab (RCA) Abstr. No. 24 

174 
Seanor, J.G. 

De-airing. 111. 

Brick Clay Rec. 134, 70 

Discusses viici~urn piping, use of a filter, use of 
long radius bends instead of tees and crosses, 
leakage of packing round Ihe driving shaft, 
clogged valves, and the installation of a check 
valve. The author can find no authoritative infor- 
mation on the volurnc of air, water-vapour m d  
other minor gases that are removed from the clay 
in the vacuum system, and believes that for 
heavy-clay procluets the volume of air, etc., to be 
provided for is 0.004-0.Ol ft3/lh of water. If over 
0.01 ft3/lin is encountered it is usually traceable 
to air leaks into the vacuum system. (NCA) 
Abdtr. No. 2348 

175 
Seanor, J.G. 

De-Airing. PV. 
Brick Clay Rec. 134(5), 77 

So:ilir g of the vacuurn in the de-airing charriber 
is discusscd. h prucedure for tracing air-leaks is 
given. lfig (BCA) Ahstr No. 2752 

148 
Seanor, J.G. 

Brick Clay Ircec. 134(6), 49 

Hollow building-hlocks ma S e  in a de-airing pug 
dried more quickly than normal blocks. It is 
stated that there is only a very miall undptect- 
able aixaoimt of air in a clay that is processed at 
a pressure of 1 i ~ .  absolute, or less, regardless of 
the fineness of shredding. To prcvent clay stick- 
ing, the imer  surfaces of the vacuum chamber 
are cleaned with an emulsified V J ~ X  (cf the floor- 
pcllish type). One mariufacturer avoids dry 
crwibs ant1 crumbs of semi-leif-iier-harderaed 
clay in his product by t,ipping i n f ~  the side of the 
vaciianm rharnber and iristallirig small nozzlss 
through which thin streams of water are pericdi- 
cally and intermittently sprayed at  high pressure 
ovto places whcre clay is beginning to stick. 
( ITA)  '4bstr. No. 262 

De-Airing. V. 

177 
Seanor., ?J~(;. 

De-airing, I. 
Brick Clay Rec, 134(2), 45 

A fairly long paper ori theory a d  practice, with 
a view to aiding the plant operator 3fig (BCA) 
Abstr. No. 1807 

178 
Zve t P  ch , A. A. 
L ~ ~ ~ i ~ ~ ~ i ~ ~  in Ceramic Bodies 

Bcr. Dtsch. Keram. Ges. 36, 388 

In German. The regdir  pattern o f  ancient cri- 
quelee glazes i s  taken 3,s ai, jn?ication that the 
body below the glaze was free from inhoniogme. 
ity and directional texture 'The variation in 
thermal expansion of test pieces taken from dif- 
feieiit parts of an extruded column was 
mt.asured, as well as vaTiations in the thermal 
expansion of test-pieces cut in different direc- 
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t iom from other fired bodies. 8fig 3tah (RCA) Abstr. No. 171 
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Ceramic Prac t ic~  

C G P $ ~ I ~ L ) ~  ( T ~ C ~ I ~ O I I )  11(133), 10 (Pt. 1); 11(134), 
24 (PL 29); 11(135), 19 (1%. 2b); l l ( l39) ,  16 (1%. 
4); 11(140), 46 (Pt- 6 ) ;  11(141), 17 (Re 6); Il(1421, 
25 (Pt. 7); 12(143), 28 (Pt. 8) ;  12(144), 26 (at. 9); 
12(145), 33 (Pt. 10); 12(14G), 21 (Pt. 11); 12(147), 
30 (1% 12); 13(157), 23 (Pt. 22); 13(158), 34 (P1. 
23); 13 (1591, 23 ( P t .  24) 

1960-1962 

A long series dealing with such topics as: baric 
physical arid chemical laws; structure and prop- 
erties of ceramic materials; Aexible or 
unbreakubli: ceramics; control and selection of 
ball clay; non-plastics in ceramic mixes; slip- 
ho3.1se macliixies arid blunging conditions; misect 
body preparations by slop methods; "dry" mixes; 
unusual occiirrences in ceramic slips and plabtic 
bodies, ilrying; raw body influence on fired prop- 
erties; protective producticxi and q d i t y  testing; 
instrumentation; and costing syskems. 



1980 Documents 

185 
Owen, V.J., and 61' F LVorrall 

An h x t r o s i o n  Methml  for t h e  Testizig nf  
the Flaw Preperties of Plastic Clays 

Trans. 91. Ceram. Soc. 59. 285 

The flom properties of clay paste depend oil: the 
clay 1:iheral itse!f, its moisture content, the pal - 
ticular ion asaociatrd ,vith the clay, and ai11 rim- 
plastic substance l n i ~ c d  ~ ~ ~ t h  the clay, whether 
naturally occurring or added deliberately. As the 
rate of shea1 iiirrease-, the clay aggregates are 
broke11 dowv 'l'he ,xxteiit of break-down 
irrcl-eases with shea: rate, and at  very high rates 
of shear the clay probably behaves as discrete 
particles. rhis treuqition h om aygregates to indi- 
vidual particles accoulrtS fm the  progiessi\e 
decrease in vis~osity along the bottom bend of 
the D/T curve. Thus iI-clays and (Sa-clays, which 
consist of aggregates, have laige "bottom bends,'' 
whereas Na(plus) clays, which consist of individ- 
iial particles, h a w  little 3r nolle. As the rate of 
shear of a clay-water system I:ccome,s very great, 
the viscosity tends to a constant value. In this 
case thc clay aggregates are completely broken 
dosll:. and the individual partides align them- 
selves iii  the diiLbtLon of shear the degree of 
aligrment dnyesding on Ihe shear rate. Particles 
which are either flat plates or elongated needles 
will offer less resistance t o  a shearing force once 
they dre aligiled. so in this caee the \Yiscosity will 
he low for high rates of shear. 'I'his accoiiiit~ for 
the high h a 1  slope for bentonite ("platy" parti- 
cles) and the lower final slope for the China clay 
(chunky, book-like pii icles).  1Rpp 3iig 'ita@ 
( W A )  hbstr. No. 2Odi61 

180 
Stapenhorst, H. 

Evalua t ion  of the 
t ion  on Plasticity 

Ziegelindustrie 13, 777 

In German. An apparatus is claimed to measure 
the effect of heat on the plasticity of clay. I t  
enables the optimum temperature for hot prepa- 
ration to be assessed, and information to be 
provided whelher, and to what extent, plasticity 
can be improved by hot preparation. Examples 
are given with different kinds of clay. llfig (RCA) 
hbsti .  No. 1753/61 

Rect of Hot Prepara- 

187 
Stutzky, E. 

Combat ing  Faults in Mechanica l  Shaping 

Ziegeliiidustrie 13, 504 

In German. To  reduce "SI' cracks, the following 
measures have been found successful: (1) inten- 
sive preparation of raw material to produce a 
homogeneous mix, (2) additions of grog corn- 
posed of angular grains, (3) shaping the clay 
when it is as soft as possible, (4) installing a 
device over the die to destroy lamination pat- 
terns. In hollow-block manufacture, the shape of 
the die should be modified to eliminate 
"dog-ears". "Brakes" fixed to the die can ensure 
that the Bow of clay is uniform across the column. 
The souring of batts is recommended for reduc- 
ing faults in roofing-tile manufacture. 12fig 
(BCA) Abstr. No. 542/61 
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188 
British Ceramic Research Association 

Pugging and Extrusion Research, 1958- 
1959 

Claycraft 35, 88 

This report deals with extrusion under the head- 
ings of the effect of the machine itself, the 
fundamental nature of the deformation of plastic 
clay, arid the flow of clay through the spacer and 
die. (BCA) Abstr. No. 1385/632 

189 
Fadeeva, V.S. 

The Formulation o f  Ceramic Batches 
Aceording to their Formability 

Glass Ceram. (Engl. Transl.) 18, 399 

The maximum pressure on the clay in a pug is 
about 30 psi when making solid bricks, 85 psi for 
hollow blocks and 140 psi for tiles. A graph shows 
the range of making pressures far each of the 
standard shaping-processes, and a testing device, 
depending on the forcing of the clay between two 
cones, i s  described which indicates how to obtain, 
from that clay, a body suitable for shaping by a 
particular method. 2fig (BCA) Abstr. No. 
1874/62 

190 
Lundina, M.G., and K.I. Rostovtsev 

Mass Production of Structural Ceramic 
Blocks 

Glass Ceram. (Engl. Transl.) 18, 294 

In the “packet” method of forming thin-walled 
hollow blocks the mouthpiece is designed so that 
block-packets of 16-20 blocks or more can be 
formed. The blocks are arranged in pairs, facing 
side inward, to  prevent discoloration, contamina- 
tion, and destruction of the face surfaces. With 
one deairing pug 200,000-500,000 rn2 can be made 
per year. Blocks formed by the packet-forming 
method can also be used for producing glazed col- 
oured ceramics for facades of buildings. 4fig 
(BCA) Abstr. No. 1386/62 

191 
Milde, C. 

Current Practical Experience in Hot 
Preparation and Hot Shaping with Refer- 
ence to the Application of Existing or 
Mew Machines and Its Effect on Drying 
Techniques 

Ziegelindustrie 14, 40 

In German, Steam treatment has been found suc- 
cessful a t  many works. Various methods are 
outlined for applying steam treatment according 
to the kind of raw material and its initial mois- 
tiire content. Methods recommended for 
eijminating faults occurring during hot extru- 
sion, and practical hints are given for drying hot- 
extruded ware. (BCA) Abstr. No. 1754/61 

192 
Niesper, A. 
Rhythmic Clay Drying 

Ziegelindustrie 14, 173 

In German. Detailed description of the Rotomix- 
air system of drying, emphasizing its versatility. 
23fig (BCA) Abstr. No. 1757/61 

193 
S?icak, K. 
The Pressing of Fireclay Bricks of High 
Grog Content 

Slikaty 5, 324 

In Czech. (Abstract not available.) Btab (BCA) 
Abstr. No. 1387/62 

194 
Tarpley, W.B., K.M.  Yocom, and R. Pheasant 

Ultrasonic Extrusion: Reduction in Vehi- 
cle and Plasticizer Requirements for 
Non-Clay Ceramics 

Aeroprojects, Inc. Report No. NYO-10006 

Earlier work on the ultrasonic extrusion of lead 
and aluminum has been extended to the cold 
extrusion of plasticized ceramic compositions, 
resulting in significant imrovements in increased 
extrusion rate (more than 100-fold), and in 
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extruded specimen properties. It has also been 
found possible to extrude materials which are 
normally nonextrudable because of their low 
plasticizer or water content. Fused ground alu- 
mina could be ultrasonically extruded with 15 % 
less water than the minimum content without 
ultrasonics, and only 40 to 60% of that used in 
normal commercial practice. Significant 
improvement in the strength of as-extruded 
shapes, as well as reduced shrinkage and defor- 
mation in drying and firing, resulted. 
Compositions normally using 3 w/o ammonium 
alginate as a plasticizer can be extruded with 0.2 
w/o plasticizer when ultrasonically activated. It 
has been postulated that the ultrasonic effects 
observed are derived from reduction of surface 
friction, shear thinning of the thixotropic sys- 
tems, particle orientation, surface film rupture, 

and wetting phenomena. Extruded specimen 
improvement was evidenced by a smoother sux- 
face and freedom from cracks, tearing, and 
peeling. When steel dies were used, abrasion of 
the die surface sometimes caused a superficially 
discolored surface in nonultrasonic extrusions. 
The comparable ultrasonic extrusions showed 
little or no discoloration as the ultrasonic power 
level was increased. IJltrasonically extruded 
specimens which were fired in the same kiln load- 
ing as their corresponding controls show small 
but consistent increases in fired density. Water 
absorption was approximately 75% of the con- 
trol. The highest moduli of rupture in the fired 
specimens were found in the ultrasonic speci- 
mens even though these required only 25 96 of the 
extrusion pressure of the controls. (Author) 
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195 
How One Man Grinds Clay far Three 
Plants 
Brick Clay Rec. 141(2), 72 

Globe Brick Co., Newell, W. Va., has a grinding- 
room automatically controlled by one operator. 
The heart of the system is the control panel, 
which enables two grinding circuits to be oper- 
ated automatically or individually as desired, 
each having a capacity of 50 tonshr.  Sfig (BCA) 
Abstr. No. 15/63 

196 
Arimori, T., and A. Konishi 

Relation Between the Operating Condi- 
tions of the Hydrocyclone and the 
Removal of Iron Content 
J.  Ceram. Soc. Jpn. 70(1), 23 

In Japanese. Refers to  the removal of pyrite from 
china stone. 8fig 8tab (BCA) Abstr. No. 916/63 

197 
Astbury, N.F. 

The Problem of the Clay Column 

Claycraft 36(2), 40 

An introduction to reports of a programme of 
work, carried out by the British Ceramic 
Research Association, directed towards the pro- 
vision of practical means for the elimination of 
"laminations" in wire-cut bricks. (BCA) Abstr. 
No. 918163 

198 
Astbury, N.F., and F. Moore 

A Contribution to the Study of Plasticity 
Trans. 8th hit.  Ceram. Congr., 1962, p. 3 

Describes experiments on the cyclic stressing of 
clay bars in torsion and establishes the phenome- 
non of hysteresis. The hysteresis loops, obtained 
with shear stresses up to  200,000 dynes/cm2, are 
not elliptical, as they would be for a simple visco- 
elastic material, but have a characteristic shape 
reminiscent of that of ferromagnetic hysteresis 
loops. The dependence of the loop area on mois- 
ture content and the nature of the clay mineral 

is discussed. The observed behavioirr is com- 
pared with that of a hypothetical material 
consisting of elastic and viscous components, the 
ratio of the concentrations of which is deter- 
mined by stress, through a distribution function 
involving an intrinsic energy of breakdown. It is 
shown that this model gives essentially the cor- 
rect form of hysteresis loop and that with it 
certain characteristic compliance coefficients can 
he derived from the experimental loops. An esti- 
mate of the intrinsic breakdown energy is made, 
and a value of the order of 1,000 ergs/cm3 seems 
likely. A suggestion is made that the compliance 
coefficients, one of which determines high-stress 
Eehaviour and the others low-stress behaviour, 
might be relevant to  a definition for technical 
plasticity, and it is further suggested that a hys- 
teresis loop does in fact contain much of the 
information relevant to the working of clay and 
that it is the object of any model to extract this 
information. 12fig 3tab (RCA) Abstr. No. 
2416162 

199 
Bardin, C. 
A Plasticity Meter for Works Control 

Silicates Ind. 27(9), 419 

In French. A study of available methods of 
assessing plasticity leads to the retention of the 
process of simultaneous measurement of stress 
by torsion. A simple, strong instrument applying 
this principle is described, designed for factory 
control by the Services des Etudes et Reeherches 
Techniques et Industrilles de la Societe Fran- 
criise de Ceramique. 14fig (BCA) Abstr. No. 
11 10/63 

200 
Chapman, R.A. 
How to Lubricate Mould Box Liners 
Brick Clay Rec. 141(2), 45 

A note on a Boyd dry-press making refractories. 
lfig l t ab  (BCA) Abstr. No. 682163 

20 1 
Griffith, R.M. 
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Fully Developed Flow in Screw Extrud- 

Ind. Eng. Chem. Fundam, 1(3), 180 

IXtferential equations are presented for the ther- 
mally and hydrodynamically frilly developed 
flow of an incompressible fluid in a metering 
screw. A method of numerical integra tiijll sild 
some results therefrom are described for a 
Npovm- law" fluid. The numerical resiilts agree 
with experimental data obtained for comparison. 
15fig (RCA) Absti. No. 681/63 

8 T S  

202 
Wiendl, H. 

Bowless Mouth Piece: A Modiscation of 
the Method of Supporting the Core in the 
Mouth-Piece 

Ziegelindustrie 15(18), 639 

In German. The "bow" supports th? core used in 
the extrusion of perforated bricks. These sup- 
ports, which are normally fixed to the spacer, 
increase friction and give trouble. With one body 
the friction was so great that water was squeezed 
out of the material. 'l'he core was therefore fixed 
to the auger, rotating with it and diminishing 
friction. 2fig (BCA) Abstr. No. 921/63 

203 
IIodgkinson, M.K. 
The Mechanics of Extrusion 

Claycraft 36(2), 42 

The experimental clay-rolling machine used had 
a pair of rolls 2 f t  diam x 3 in. wide, one veriically 
above the other, both rolls being driven. The gap 
between the rolls could be varied from 1/2 to 2 in. 
The efl'ect on clay of being rolled, the comparison 
of properties of extruded and rolled columns of 
the same dimensions, and durability trials are 
described. It is felt that unreinforced structural 
clay beams and perforated bricks could be pro- 
duced by rolling. The rolls can be fed by clay 
ingots prepared in various ways. Preparation is 
by cuttirig from larger masses, whether natural 
deposits or artificially produced by, for example, 
sedimentation, casting on a porous bed, filter 

pressing, or by agglomerating smaller masses or 
particles by, for example, impact, vibration, 
pressing, moulding. This means of producing 
bricks without the gross laminations formed by 
the auger in an orthodox machine needs further 
experimentation. lofig l tab (BCA) Abstr. No. 
919/63 

284 
Hofmann. U., E. Scharrer, and W. Czerch, et al. 

The Fundamentals of Dry Pressing and 
the Causes sf" Space Filling in the Dry 
Esdy 

Her. Dtsch. Kerani. Ges. 39, 125 

In German. tn the moist state, clay crystals are 
held together by the exchangeable cations to 
form frame works, the gaps in which are filled 
with water. l 'he strength of such frameworks 
increases in the order: monovalent, divalent, tri- 
valent ions. The stroriger the framework, the 
lower the drying shrinkage and dry transverse 
strength. The particularly high dry strength if 
H30+ and K(p1us) ions are present suggests that 
the cations have s characteristically strengthen- 
ing effect in the dry state also, due to  their 
bonding to the surfaces of the contacting crys- 
tals. Efig 3tab (BCA) Abstr. No. 2098/62 

205 
I-Iughan, R.R. 

Lubricant Aids in the Manufacture of Sil- 
ica and Magnesia Refractories 

Refract. J. 38(85) 

'The effect on dry-pressing of paraffin, kerosene, 
Diesel oil, glycerol, fatty acids, and their esters, 
sulphated compounds, and various surface- 
active agents was studied. Porosity of pressed 
blocks was taken as a measure of lubrication. The 
effect on the porosity of silica bricks was negligi- 
ble. With magnesite, the addition of oleic acid 
dissolved in kerosene or fuel oil was definitely 
beneficial. l4tab (BCA) Abstr. No. 2099/62 

206 
Johnson, W.J 
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Evaluation of NCPRG Research Auger in 
Sewer-Pipe Production 

Am. Ceram. Soc. Bull. 41!9), 550 

Tests showed that this auger produces pipes of 
good quality. lfig 3tab (BCA) Abstr. No. 248/63 

207 
L i I d ,  F. 

Interrelations of Properties of Steam- 
Treated Clay 

Ziegelindustrie 15(9), 663 

In German. Tests with an experimental steam- 
treating plant indicate that steam treatment 
increases the plasticity by 'I opening-out" the 
material (withoul destroying individual clay par- 
ticles) and by the intrinsic effect of steam and 
heat. It is considered that hot preparation will 
become more widely used since it shortens manu- 
facturing time and enables products of higher 
quality t u  be made. 19fig (BCA) Abstr. No. 
1718163 

288 
Lund, H.H, SA. Hortz, and A.J. Reed 

Auger Design for Clay Extrusion 

Am. Ceram. Soc. Bull. 41(9), 554 

Operating Characteristics of augers with varying 
design parameters were studied. Phase 1 of the 
investigation is concerned with evaluation of a 
series of constant-pitch experimental augers, 
varying in displacenierit volume per revolution. 
Designs were based on commercial auger specifi- 
calioiis. Performance factors were det,erminerl 
under varying clay and operating conditions. 
Phase 2 was an evaluation of variable volume dis- 
placenient augers. An experimental auger series 
was designed with varying compression ratios 
and interchangeable propeller segments, based 
on commercial specifications. Phase 3, the pilot- 
plant evaluation, determined the validity of the 
experimental results on extrapolation to full- 
scale operation. This study established the opti- 
mum design characteristics of a clay extrusion 
auger. 4fig Stab (BCA) Abstr. No. 249/63 

209 
Madel, R. 

Experience o f  the European Brick and 
Tile Industry on the Mot-Preparation of 
Ceramic Bodies 
Zieplindustrie 15(18), 625 

In German. It is argued that with small capital 
outlay more and better products can be pso- 
cluced. The advantages arc (1) less drying- 
contraction and thus fewer rejects and greater 
green strength, (2) the lower surface tension and 
lower viscosity of the warm water increase capil- 
lary diffusion, (3) heat and moisture both flow 
outwards, (4) drying is at a higher initial temper- 
ature, and drying-time is reduced (by 30-70%), 
(5) power consumption is reduced by 20-257; in 
s2ite of the increased output, ( 6 )  the properties 
of the days are improved with partial elimination 
of lamination, (7) high mechanical strength of 
raw and finished products, 2fig 8tab (IBCA) 
Abstr. No. 922/63 

2118 
Moffitt, 1Z.B. 

Extrudable Mixes Using Rock Reduce 
Shrinkage 

Brick Clay Rec. 140(2), 54 

Describes trials carried out to determine whether 
certain rocks of "high" and "low" P.C.E. could be 
used to reduce the total shrinkage of 2 clays, one 
with a high and one with a low P.C.E. Bars com- 
posed of clay-rock mixtures were extruded, 1 in. 
cross-section and 5 in. long, containing 0, 10, 20, 
3C, 40, and 50% by volume of the rocks chosen 
as grog. The bars were dried and fired. Crushed 
rock of low P.C.E. can be used to reduce the total 
shrinkage in structural clayware made from clay 
of relatively high P.C.E. Generally the more fines 
in the crushed rock the less effective it becomes 
per unit volume added. 3fig 2tah (IBCA) Ahstr. 
No. 20961'62 

211 
Moore, F. 
The Physics of Extrusion 
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Claycraft. 36(2), 50 

Work at the British Ceramic Research Associa- 
tion on aspects of the texture of clay relevant to 
the extrusion process is reviewed. The relation- 
ship between the particle-size distribution and 
the laminating tendency of a clay is considered, 
and experiments on the durability in the sodium 
sulphate test of specimens made from graded 
materials are reported. The development of 
anomalous surface properties by polishing and 
the mechanism for the formation of slip-lines 
during shear are discussed in detail. An experi- 
mental method for the detection of preferential 
orientation of the clay particles is described, and 
a mechanism is suggested whereby orientation 
patterns developed during extrusion may lead to 
internal stresses after drying and firing. The lam- 
inating zones in an extruded column are shown 
to correspond with maxima in the air-content 
values of the clay. The paper concludes with a 
brief mention of two methods of assessing plas- 
ticity, a compression test and a cyclic torsion test. 
12fig Stab (BCA) Abstr. No. 920/63 

222 
Pels Leusden, C.O. 

The Plastic Properties of Clay and Their 
Effect on Some Features of Die Design 

Trans. 8th Int. Ceram. Congr., 1962, p. 283 

In German. Investigations on coarse ceramic 
materials with the Williams parallel-plate plas- 
tometer lead to the most important laws of flow 
of plastic bodies, and to the quantitative charac- 
terization of clays from a technological point of 
view, especially in relation to extrusion tech- 
nique. The processes occurring in the "external" 
friction of clay on steel are contrasted with the 
laws of its ' r  internal" deformation. For this mea- 
surement clay is forced through cylindrical tubes 
of different lengths and diameters. Both methods 
of measurement characterize the flow behaviour 
of clays and give the relevant physical constants. 
The "resistance against flow," (C), characterizes 
the resistances to the "internalrr deformation, 
arid the frictional shear stress, (tau@)), those to 
the "external" friction. Both laws have a decisive 

bearing on die design. In combination with a spe- 
cially developed and relatively simple testing 
technique, they have led to the first rules for cal- 
culating the processes of flow in the die and 
mouthpiece and their dependence on the specific 
properties of the material. The relationships are 
further elucidated on the basis of the test data, 
and their consequences for the design and correc- 
tion of dies to provide relatively strain-free 
columns are set out. I t  emerges that the lading or 
lagging of certain parts of the section of, for 
example, lattice-perforated bricks is due primar- 
ily nut to deformation of the clay but to friction 
against the surfaces of the die. 3fig (BCA) Abstr. 
No. 2343162 

213 
Pels Leusden, C.O. 
The Plastic Properties of Clays and Their 
Influence on the Design of the Mouth- 
Pieees 
Ber. Dtsch. Keram. Ges. 39(8), 427 

In German. Plasticity was measured, and the 
main relationships governing flow in the spacer 
and mouth-piece were established. Stresses in 
the clay column, if due to deformation in the 
mouth-piece, are mainly caused by friction and 
not by deformation. Therefore mouth-pieces can 
be corrected by changing the frictional resis- 
tance. The most important relationships 
connected with the friction in cylindrical and 
conical mouth-pieces have been studied by mea- 
surements and have, as far as possible, been 
treated mathematically so that mouth-pieces 
need no longer he corrected intuitively. 6fig 
(BCA) Abstr. No. 683/63 

214 
Polyakov, M.A. 
A New Model of a Vacuum Extruder 
Ogneupory 27(8), 364 

In Russian. (Abstract not available.) 3pp 1fig 
(BCA) Abstr. No. 1719/63 

215 
Robinson, G.C. 
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How to Make Clay Block on Concrete 

Brick Clay Rec. 140(1), 66 

Describes the type of clay to use, the preparation 
of binder material, chemical additives, types of 
aggregate, and laboratory tests used to predict 
performance on a block machine. 7fig 5tab (BCA) 
Abstr. No. 2097162 

216 
Block Machines Slad kov, A. S . 

De-Ironing Glass Sands in a Mill with an 
Abrasive Action 

Glass Ceram. (Engl. Transl.) 19(4), 194 

(Abstract not available.) 5pp Zfig 2tab (BCA) 
Abstr. No. 917163 
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217 
Making Lightweight Aggregate with 
Brickmaking Facilities 

Brick Clay Rec. 143/5), 48 

An aggregate plant uses brick extrusion equip- 
ment to make pellets for the rotary kiln process. 
The extruder handles clays with 12516% mois- 
ture content. The extruder pelletiser produces 
clay pellets 112 x 112 x 3/4 in., which are dried in 
a rotary dryer using the exhaust gases of the 
rotary kiln. The kiln output is 241) tlday. Prc- 
heated to 1950 degrees F, the inaterial is 
discharged into the bloating-kiln (2100 degrees 
F) through an enclosed refractory slide. Pilot tri- 
als plus concrete cylinder tests indicated that a 
coated aggregate of 45 lblft3 was best. 3fig (RCA) 
Abstr. No. 1017164 

218 
Bass-Walker, P. 
Steam ‘IL’reatment of Clay a id  Its Effects 
on Drying 

Claycraft 36(5), 173 

The Handle system of steam-heating clays. One 
plant has been operating in Wales this system 
for over two years, and five brickworks in 
England are due to receive steam-heating sys- 
tems. Before such equipment is installed, it is 
recommended that the clays to be worked should 
be examined thoroughly to decide the most suit- 
able type of steam. The equipment is controlled 
by magnetic and motor valves. 3fig (BCA) Abstr. 
No. 1716163 

219 
Bedeschi, G. 

less I-Ist Extrusion of Brick Clays 

Claycraft 37(3), 88 

‘The process, developed in Italy, is based on the 
principle of heating a mix which already has the 
correct niiiiimum percentage of moisture 
required for extrusion, exchanging heat between 
it  and a heating fluid, and ensuring that they are 
not in direct contact. The plant consists of a fur- 
nace which is surrounded by an air space through 

which secondary mixed air is introduced together 
with the products of Combustion. The heat 
exchanger consists of a group of parallel pipes 10 
mm apart and forming an ellipse, and they are 
welded a t  the end to two drilled flanges. The 
exchanger is held by the flanges to the upper 
mixer of thc extruder on one side, and to the de- 
airing chamber in the other. The clay is pushed, 
under pressure by the two shafts of the mixer, 
through the pipes into the de-airing chamber. 
The hot gases from the furnace, travelling in 
counterflow to the clay, impinge on the external 
surface of the pipes, heating the clay pushing 
through them. 3fig (BCA) Abstr. No. 953/64 

220 
Belonogov, M.V. 

Forming Blanks (Slags) for Electrical 
Insulators 

Glass Ceram. (Engl. Transl.) 20(11), 605 

The process of extrusion is examined theoreti- 
cally. The influence of the taper of the 
mouthpiece and the water content of the body i s  
considered. 4pp 6fig (BCA) Abstr. No. 1612/65 

221 
Bertoldi, G. 

The Behaviour of De-Air 
Aired Clays for the Heavy- 

Ziegelindustrie 16(4), 123 

In German. Description of lab experiments: 
Water ahsorptions are compared (boiling in 
water for 3 hours) of de-aired and unde-aired 
clays after firing at  various temperatures. With 
some materials the water absorption was 10-15% 
lower after de-airing. ‘l’he transverse strength of 
de-aired clays after firing a t  100 degrees C is 
increased by 10%. 4fig (BCA) Abstr. No. 1720/63 

222 
Capriz, G. 

A Theoretical A4nalysis of Extrusion Pas- 
cesses 

Trans. Br. Ceram. SOC. E2(4), 339 
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For a theoretical study of the behaviour of a clay 
during extrusion, a model must be inlroduced to 
describe the mechanical properties of the clay. 
"lie simplest model is the Bingham body--a body 
characterized by two material constants: a yield 
stress and a viscosity. Some types of flow of a 
Bingham body (such as the flow in a tube or 
between eo-axial cylinders and the flow in a coni- 
cal channel) have been studied already, but the 
final formulae resulting from those studies are 
rather complicated, so that further developments 
and particularly applications to problems of 
technical interest w e  awkward. To overt:ome the 
difficulty a simplifying condition is introduced, 
which does not seem to be too onerous in prac- 
tice: lo consider only flows so slow {hat the 
viscous stresses which arise are oo average much 
smaller than the yield stress. The hypothesis is 
expressed rigorously, its consequences in the 
study of some typical problems are shown. and 
the formulae arrived a t  are used for the approxi- 
mate study of ram extrusion. Existing analyses of 
the motion of a Ringharn body in an auger rely 
on the simplifying hypothesis that the auger 
channel is shallow. In practice this condition i s  
not satisfied. A more adequate model bas there- 
fore been introduced in which no condition is put 
on the aspect ~f the channel, although the local 
eff'ect of the side walls is still disregarded. I t  is 
then possible, for instance, to follow the transi- 
tion between pug flow and viscous flt3iw. Bfig 
(RCA) Abstr. No. 2386163 

223 
Entelis, F.S., and A.I. Srnirnova 

Investigating the Processes of Plastic 
Forming 
Glass Ceram. (Engl. 'T'ransl.) 20(10j, 529 

Concerns the plastic shaping of flatware and the 
warpage that can occur during clr.ying and firing. 
Batting out occurs in two stages: During (1) only 
the top layers of the clay move, the bottom part 
remaining undisturbed. During (2) the whole bat 
increases in diameter. This behavior is examined 
mathematicaIly, and the implications relative to 
machine design are considered. 7pp 1 lfig (BCA) 
Abstr. No. 1610/65 

224 
Gaidash, B.I. 
Continuous Forming of ~~~~w~~~~~~~ 
Insulators 

Glass Ceram. (Engl. Transl.) 20(11), 609 

'The sheds are in the form of a continuous helix. 
An extruder is described that produces a clay col- 
umn having such a helix. 3pp Sfig IBCA) Abstr. 
No. 1613/65 

22s 
Levitskii, G.D. 

 at^^^^^^^^^ Analysis of the Operation 

Glass Ceram. (Engl. Transl.) 28(X), 434 

of Vacuum ~~~~~i~~ Auger 

'l'his analysis s h ~ ~ s  the distribution of the 
peripheral forces and turning nioments at the 
:mSaec of the auger, aud also the distribution of 
sheus strains due t o  friction of the blades on the 
body, which permits a more rational design for 
the extruder blade of the auger. An equation 
rnukes it possible to determine the diameter of 
the hub in relation to the coeficient of friction on 
the body on the blade of the auger. Another 
equation permits cine l o  establish the angle of 
rise of the screw line of the auger's hub in relation 
to the magnitude of the coefficient of friction of 
the body an the blade. Knowing the angle of rise 
of the screw line it is possible tu determine the 
design of the auger. 10pp 8fig (BCA) Abstr No. 
94taI65 

226 
Mitsubishi Gcnshiryok u Kogyo Kumloushikika- 
iFka 

Process for ~~~r~~~~~~ Ceramics under 
Vacuum 
Peitent No. French FR 1,382,11.8, 24 Jull, 1963, 

I n  French. ?'he body is extruded into a de-airing 
chamber, then fed directly into a piston-type 
extruder. (BCA) Abstx. No. 43/66 

227 
Mohler, N.F 

Control of Col1tmns 



Ziegelindiictrie 16(22), 830 

The control systein for rn~asu r ing  coiisisteiicj 
and for the motor load system is briefly desclibed 
and iilustratcd. f h c  elfeet of calcined material in 
the manufacture of bricks and structural tile is 
discussed, and the advantages of calcine over 
grog are reported. 2fig (HCA) Abstr. No. 954164 

228 

Methyl Cellulose in Ceramics and Refrac- 
tories 

Rcfract. J. 39(9), 372 

'IBP niain properties of methyl cellulose used in 
tlie production of refractories and eiectroc- 
eramics a x  hriefly noted: low ash-content w:iier 
retentivity. low surface tension, stronk film for- 
mation. thermogclation, and rheology. "Celacol" 
grades having viscosities in 2 '  ( aqueous solution 
of 2,500, 5.000 and 10.000 cp may 'be used, and 
the rate of addition of a 2 '( snlutiori is riorrrially 
lower than for an ordinary watei addition. When 
maximum binding p o ~ e r  is required, as in cer- 
t,ain elcctro-cerani;cs, low viscosity grades are 
used in concentiations (if 6-10'~. (HCA) ,&str. 
No. 467/64 

Reveley. A. 

229 
Hies, H.H. 

Trends in the Develoymrnt of Prcpslra- 
tion Technology in the Ileavly-Clay 
IndustPs 

Kcrani. Z. 15\11, 18 

In German. Three main trends are defined. auto 
mation of iirdividual processes, changeover to 
fine grinding, and coliversion f m n  volumetric to 
gr avinietric propui tioning. Numerous machines 
and layouts are brieiiy described and illustrated. 
19fig 2tab (BC-1) '4bstr. No. 1717/63 

230 
Scanor. J.G. 

Lanninations-- What Causes 'fhem in Clay 
Psrfor3nanee. TV. 

Zrkk Clay Rec. 143(1), 38 

The tendencies of clays to laminate as a result of 
the feed and speed of rotp.?tion of augers, the 
effects of intereal lubricants in the pugging 
water, and the relationships of particle size to 
laminations. 3fig (HCA) Abstr. No. 30164 

23  1 
Seanor, J.G. 

Lanainations--What Causes Them in Clay. 
111. 

Brick Clay R,ec. 142(6), 64 

The deformability of clays without creating shear 
is discussed: also augers, dies, spacer rings, and 
their effect on laminations. 4fig (BCA) Abstr. No. 
2388163 

232 
'l'hampson, J.J. 

Forming Thin Ccramics 
Am. Ceram. Soc. Bull. 42(9), 480 

The first method is an extrusion process in which 
a plasticized water-soluble organic binder is 
used. The second method i s  the "knife coating" 
of a highly viscous slip onto an impervious carrier 
film. An example of a binder system is given for 
each process, with supplementary information 
on potential binders. Ifig (HCA) Abstr. No. 
466164 

233 
White, J.F., and A.L. CIavel 

Extrusion Properties of Non-Clay Oxides 
Am. Ccram. SOC. Bull. 42(11), 698 

Plastic dispersion inasses of non-clay oxides were 
prepared with organic plasticizers, and the flow 
characteristics were measured by an extrusion 
method. For a given powder they depend on the 
kind and amount of organic plasticizer used and, 
for a given plasticizer, 011 the kind, amount, and 
grain-size of the oxide powder. Some non-clay 
powders can therefore be prepared with flow 
characteristics similar to those o€ a plastic clay. 
Under certain conditions, with a minimum 
amount of organic plasticixr, the resulting mass 
behaves as a Hingham solid if the pressure neces- 
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sary for flow is applied rapidly, but as a dilatant 
mass if the pressure i s  applied slowly. A model 
was prepared for the non-clay oxide plastic dis- 
persion mass, based on the concept of the 
adherence of organic matter to oxide particles, 
and is used in the discussion of results to explain 

changes in flow characteristics. The concept of 
film thickness and the character of the outermost 
"layers" are used to describe the causes for such 
behaviour as thixotropy. Gfig 2tab (BCA) Abstr. 
No. 949/64 
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234 
The Water-Content Eqnilibriuslal of Clays 

Sprechsaal 97(5), 104 

In {ierman. Ciays which had heen dried at differ- 
ent temperatures and relative hmiidities W C T ~  

studicd. The influences of drying-temperature, 
pre trcatlnent, and addition of NaCl to  the clay 
were ascertained. The expansion of a clay on the 
absorption of moisture was ~aeasured, and the 
effects of NaCl addition, specimen shape. and 
dryiag-ircnhent were investigated. 5pp 5fig 
4tab (BCA) Abstr. No. 1954/64 

236 
Alviset, I, alid G. A r k  

$310 'I Ex t 3 x 3  sion 

Trans !3lh I r k  Ceram. Coiqr., 1964, p. 539 

The choice of tcrnperature, steam pressure and 
degree of vacuum for hot extrusion is coiisidered 
011 the basis of laboratory tests. l?pp llf ig 3tab 
(BCA) Absli No 94i/65 

236 
Bedeschi, G. 

The Warming s f  Clay for Mot Extrusion 
Without the Introduction of Steam 
Iad, Ital. Laterizi 18(4), 1'75 

In Italian. A design for heating the spaccr of a 
pug externally. The clay can be heated to 90 
degrees. I t  is claimed that this procedure is 
advantageous when the clay already contains suf- 
ficient water. 6pp 5fig (BCA) Abstr. No. 1608/65 

237 
Melonogov, M.V. 
Forming Tdamina.tion-Pree Blanks for 
Electric Insiilators 
Class Ceram. (Engl. Transl.) 21 (8), 465 

'4 theoretical exaniinatioir of the Causes of lami- 
nation during extrusion. 4pp 6fig (RCA) Abstr. 
No. 379166; 

A New IJnit far the Homogeneous Distri- 
bntion of Steam for the Rapid Drying 04 
Cerauxnic Ware 

Ziegelindustrie 17(20), 749 

In German. A patented device admits super- 
heated steam uniformly to clay that is to be 
extruded. It is in the form of a fixed wheel with 
radii pierced with holes. llpp Gfig (HCA) Abstr. 
No. 1609/G5 

239 
Iberg, R 

Influence of §team Extrusion on the Qual- 
ity of Burnt Products--Aspects and 
Experiences 

Claycraft 37(5), 168 

Tuileries Zurichoises, Switzerland, desired to 
produce a hrick, without cracks, of 400 kg/cm2 
minimum crushing-strength, and 20 g/dm2 maxi- 
mum water absorption (3000 J 18; 25 x 18 x 13.5 
cm). Maxiimum pressure of the steam addition 
was 1.6 and 3.6 atm, according to the required 
temperature of the mix. Raw material worked 
contained 40 57 clay, primarily illite, with traces 
of montmorillonite. Bricks were I<eller-dried arid 
fired in a zig-zag kiln. The best moisture content 
for extrusion was found to be 21-2296. Variations 
of plus nr minus 276 in the proportion of clay in 
the raw material and the degree of moisture in 
and regularity of delivery of the raw material. to 
the press strongly affected drying and firing. 
Excellent results were obtained a t  colamn tem- 
peratures from 65-70 degrees. It is conciuded 
that the steam treatment has advantages. 5pp 
3tab 13fig (HCA) Abstr. No. 1452/64 

240 
Levitskii, G.1). 

Investigating the Extruding Power of an 
Anger Mechanism 

Glass Ceram. (Engl. Trawl.) 21(10), 589 

A mathematical treatment of the problem. 8pp 
6fig (BCA) Abstr. No. 381/66 

238 
Hubner, P'. 
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24 1 
Lund, W.W., and M.B. Eevine 

Improvements in or Relating to the Mea- 
surement of Consistency 
Patent No, Bril. GE3 351,848, 11 Mar, 1964, 

The clay is mixed in a pug-mill and passed 
through a vacui~m chamber t u  remove air before 
being fed to a prclduct-forming portion of the sys- 
tem. A feeler system is included in the path of the 
material Aow, such as a t  a point at the entrance 
to the vacuum chamber, and pressure on this 
feeler pruvides an indication of the consistency 
of the clay, etc. The force exerted nn the feeler 
may be converted into an electrical quantity and 
this used to measure or control, etc., the mixing 
ofthe material to give the required degree of con- 
sistency to the material. 8pp 7fig (BGA) Abstr. 
No. 2239164 

242 
Pels Leusden, c.0. 
The Rheological Properties of Plastic 
Bodies in the Heads of Augers 

Trans. 9th Int. Cerarn. Congr., 1964, p. 553 

In German. The Bow of clay in the spaces of an 
auger was studied by a marking system which 
permitted observation of the uniformity of flow 
of the clay column. The effect of Ihe taper in the 
spaces is discussed. 13pp l l f ig  (RCA) Abstr. No. 
948/65 

243 
Richez, R. 
A New Method €or the Study of Lamina- 
tion Phenomena 
Trans. 9th Int. Ceram. Congr., 1964, p. 227 

In French. The effect of lamination on transverse 
strength was examined. Frost tests were also 
used to reveal lamination. 1Opp 6fig 3tab (BCA) 
Abstr. No. 946/65 

244 
Shchepilov, N.S., and Z.M. Shchedrinskaya 

New Cross-Piece Design for Mouthpiece 
Used to Shape Ceramic Pipes 

Glass Ccrnm. (E@. 'li'ransl.) 21(4), 204 

 aft^; .studying t k 2  eaiises of cracking and trying 
z cros~piecc: with different rib arrangernents, the 
authors developed and tester1 B design four t k  
clrosspiew with the optimurn angle of inclination 
of rib. The Ir;r:st resuli-c; &iterr. obiahed with a 
aiinimirrn distance betvmm rib and wpport 
blade. During WP a t  the Arttemov Ceramic Pipe 
Plant of the crosspiece with inclined ribs, longi- 
tudinal lamination d the shaped pipes of 
different diameters was not experienced. 2pp Gfig 
(BCh) Abstr. Nc. 2434/6> 

245 
Shchepilov, N,S., Z.M. Shchedrinskaya, and V.S. 
Leonenok 

~ ~ ~ ~ i ~ a t ~ ~ ~  Pein% Cracks in the Produc- 
tion of Ceramic Pipes 

Glass C!eram. (Eng!. Txansl.) 21(6), 336 

'rhe cracks in question are formed by the dcvel- 
opment of slip-planes between the moving clay in 
the cyliridrical part of the socket and the static 
part of the b idy  between the plate and the core. 
Practical methods are given  OF preventing these 
cracks. 4pp 8fig (a@& Abstr, No. 380/66 

246 
Shiraki, Y., €4. Otsuka, and K. Oga,wa 

Studies on the Orientation of Clay Parti- 
cles. 11. Studies on Texture in Suspension- 
Insulator Green Body 

J.  Cerarn. SOC. Jpn. 72(9), 143 

In .Japanese. Deals with differences in texture. 
The dried I-,otly was cut along different directions 
to  obtain test-pieces for measuring the particle 
size distribution, d.t,a,, irnbihitional swelling in 
water, thermal ospansion and porosity, and also 
the therm11 expansion of tired specimens. With 
plastic forming not only was the orientation of 
clay particles different, but non-plastic grains 
were concentrated in the interior of a hady, asso. 
ciated with flow-phenomena of .a plastic mass. 
7pp 12fig 5 1 t h  (MCA) Abatr. No. 1614/65 



1964 Documents 

247 
Teilps, €3. 

Satisfactory Brickmaking as a Result of 
Steam P r e p a r a t i o n  

Ziegelindustrie 17(24), 893 

In German. Experience at 18 German brickworks 
has shown that most of the faults that arise dur- 
ing extrusion and drying can be eliminated by 
steam preparation. The economics achieved are 
stated in terms of percentages. Types of hot 
preparation machines are described. 4pp 6fig 
(RCA) Abstr. No. 2030/65 



1965 Document s  

248 
H o t  P r e p a r a t i o n  and Not Farming 

Br. Clayworker 74(875), 110 

The injection of steam for preparation and for 
shaping i s  discussed. Preferably the steam gener- 
ator should be incorporated in the machine. 
Costs are quoted on the basis of experience a t  
two British brickworks. 3pp 5fig (BCA) Abstr. 
No. 22/66 

249 
Hot P r e p a r a t i o n  and Hot  Forming.  I. 
Br. Clayworker 74(874), 74 

The steam preparalisn of clay is considered to be 
as big an advance as was de-airing. Nearly all of 
the firms that have used this process have 
reported success, The normal steam pressure is 
60-90 lb/in.*. 3pp 3fig (RCA) Abstr. No. 2689/65 

250 
Alviset, L., and G. Arle 

Hot  Extrusion 

Ziegelindustrie 18(6), 187 
In Gernaan and French. Experiments showed 
that only those clays that c a ~ i  be extruded cold 
can be extruded hot. The extrusion temperature 
depends on the drying properties and on the 
moisture content, Before steam is added the clay 
must have a moisture content 4% less than that 
required for extrusion. De-airing is important, 
although the degree of vacuum is less than in cold 
extrusion. The "immediate shrinkage" of the 
products on leaving the extruder is the result of 
surface drying. Quicker drying i s  due to higher 
temperatures being used in the early stages so 
that the rate of water expulsion is increased. The 
order in which clays can be graded according to 
their drying-properties is the same for both hot 
and cold extrusion. With some clays of medium 
or poor drying-properties, hot extrusion followed 
by rapid drying appeared to lead to some 
decrease of mechanical strength. Since the main 
limitation of hot extrusion is the initial moisture 
content, clays are being pre-dried in a rotary 
dryer and heated without adding steam. The 
merits of hot extrusion are regarded as equal to 

those of dc-airing. 12pp lofig ,?tab (BGA) Abstr. 
No. 2688/65 

261 
Astbury, N.V!'., aad F. Moore 

ys'ieresie in Plastk Clay 

Stewart, G.H.(ed-)3 Scienc~ of Ceramics, Proc. 
2nd C o d n >  Brit. Cerom. Soc., 13-14 May,l963 
New York arid Loridon: Acsdeznic Press, p. 147 

An account is gicen of 5oiae experirnentsl studies 
on tht; hehviour  of plastic clay u.ander symmetri- 
cal cy& torsional st,ra;n. Characteristic 
hysteresis is observed, and a model is proposed 
to explain the Sehaviorar. Thc limitations of the 
model are discussed in terms of the observed 
results, and the relevance of the work to the con- 
cept of technical plasticity is briefly noted. X2pp 
4fig 6tab (BGA) Abstr. No, 2029/65 

262 
Capriz, G., and A. Laratta 

xtrusioa sf ~ ~ ~ - ~ ~ W ~ ~ ~ ~ ~ ~  Bodies  

Proc. Br. Ceram. SQC. (39, 117 

Bodies are considered which under simple shear 
stress nalove with a strain rate proportional to a 
power of the shear stness. $4 study is made of the 
relationship of the bodies in question to  more 
general continua, and of the properties which 
they exliil;it axndele simple conditions. Rasidts are 
presented regarding the pn ssure flow in a conical 
die. The 'nehaviour during ram or screw extrusion 
i s  also discussed. 17pp 8fig (JHCA) Abstr. No. 
708/66 

1, A.L., J.C. Blake, and J.F. White 

rE~cteristiCs o€ 

Am. Ceram. Soc. Bull. 44693, 669 
A device that provides ti greph relating extrusion 
rate to app'lied pressure. Results arc shown for 
plasticized Be0. 3pp 4fig (BCA) Abstr. No. 
1488/66 
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254 
Haring, J. 

Augers 
Ziegeliiidustrie 18(10), 3 13 

In Gerrna r i .  For satisfactory operation the sur- 
faces of the knives should be polished wheieas 
the inside of the barrel should be rough. 2pp 
(RCA) '4bstr. No. 25/66 

255 
Meil, A.C. 
The Vacuum Extrusion Prlachiixe the 
Fine China Industry 

Silik. J. 4(6/7), 140 

In German. Filter-cakes are taken straight from 
the filter press to the extrud-er, which hornoge- 
nizes and de-airs the body. Photomicrographs 
show the diiference between the texture of elec- 
trical insulators made from clay that has been 
pugged only and those extruded under vacuum. 
2pp 4fig (BCA) Abstr. No. 959/66 

256 
Herdt, M., and A. Bergholz 

The EKect of Temperature on the Shrink- 
age of  Ceramic Bodies and Clays During 
Drying 

Silikattechnik 16(2), 3 i5 
The general course 3f drying of ceramic products 
is discussed, 5pp llfig ( B C h )  Abstr. No. 1886/66 

25'7 
Kampf, L. 

Device for Suppressing Lamination Dur- 
ing Extrusion 
Silikattechnik I(i( l l) ,  351 

In German. A multiple rotating iiitermrdinte 
barrel between the end of the auger and the 
mouthpier-e. This design still appears to be a t  the 
drawing-board stage. 4pp 'ifig (BCA) Abstr. No. 
1866/66 

258 
Pickus, M.R., and M. Wells 

R 
Brittle and Refractory Compositions 

P o w d ~ r  Metall. 8(16), 351 

Recently, a number of conipounds of transition- 
group metals with C, N,  B,  and Si have been 
found to exhibit high values of the important 
superconducting parameters, critical tempera- 
ture and critical riiagnetic field strength As a 
group, these compounds are characterized by 
high melting points and extreme brittleness, and 
hence require special fabricating techniqiies A 
brief description is given of an extrusion method. 
A powdered material, either metallic or not, is 
coated with polystyrene in such a manner and 
proportion that the mixture as a whole takes on 
the characteristics of a typical thermoplastic. 
The preparation may then be subjected to the 
forming methods commonly einployed with plas- 
tics, such as moulding, extruding, a id  hot 
forming i3rittle materials rnay thus be obtained 
in the form of rod, ribbon, or wire. 'd'hese prod- 
ucts are next subjected to a programmed heating 
cycle in an appropriate atmosphere, during the 
course of which the polystyrene is volatilized and 
sintering of the powdcred material takes place 
with retention of the original shape. Under favor- 
able conditions, sintering may proceed to a point 
where near-theoretical densities are attained. 
Among the materials processed by this methods 
are the carbides T a  and N'h, carbo-nitrides of Nb, 
WC/Co mixtures, and A1203. 13pp 6fig (BCA) 
Abstr. No. 1867/66 

Technique for Extrusion Forming of 

259 
Schuster, A. 

Suggestions and Results in the Shaping of 
Ceramic Mixes  by Extrusion 

Keram. Z. 17(2), 88 

In German. Mixes of low plasticity are preferably 
worked with a vacuum. Otherwise, de airing is 
much less important than uniform mixing and 
moistening of the material, This can hardly be 
achicvcd in the heavy-clay industry with contin- 
uous operation. The author therefore 
recoiiirnends intermittent weighing of the batch 
with subsequent intermittent intensive mixing. 
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Examples from practice show that this method 
enables many f a d  ts which arise with continuous 
operation to be eliminated. 2pp  2fig (BCA) 
Abstr. No. 2433/65 

26 
Spiegler, A. 

Control of the Operation of an Extruder 
for Bricks 

Ziegelindustrie 18(18), 625 

In German. Equipment for recording the perfor- 
mance of an extruder includes an oritput recorder 
and an ammeter. It is claimed that with this 
equipment i t  is possible to determine whether 
any irregularities in the clay column originate in 
the clay or in the operation of the machine. 4 pp 
ltab (BCA) Abstr. No. 1240/663 

26 1 
Thomas, H.A. 

Laminations Eliminated Iry Vanes 
Welded to Auger 

Rrick Clay Rec. 146(6), 56 

Steps taken to reduce breakage and lamination 
resulting from the extrusion of hricks were: (1) a 
machined and polished insert was introduced 
inside the barrel extension; (2) pyramidal vanes 
were welded on, and near the end of, the auger 
shaft. 3pp 6fig 2tab (BCA) Abstr. No. 709/66 

262 
TNO Central 1,ahotatury 

The Moista re Content E ~ ~ ~ ~ i ~ ~ i ~ m  of 

Zicgelindustrie 18(24), 865 

In German. A moulded clay product will attain 
equilibrium with :I certain moisture content cor- 
responding to each temperature and hygrometric 
:state of the air. Knowledge of this state a t  various 
temperatures and relative humidities indicates 
whether the raw piece will take up or yield water 
under known conditions. The moisture eyuilib- 
rium of pieces of clay, their grain-size (which has 
no effect) and temperature (equilibrium depends 
on the nature of the clay and X.N. of the air but 
not on the temperature) were measured. The 
addition of NaC1 had a slight irrfluence. A major 
cause of cracking is too low a residual moisture 
content. 5pp Sfig 4tah (BCA) Ahstr. No. 1885/66 

Clays 

263 
Williamson, W.Q. 

Causes and Consequences of Clay Parti- 
cle ~ ~ i ~ ~ ~ ~ ~ ~ ~ n  in Ceramic Fabrication 
Process e s 

Lawrence, W.G.(ed.), Clay-Water Systems. New 
York, NY: Alfred Ilniversity, 1965, p. 148 

(Abstract not available.) 26pp 7fig l t ab  (BCA) 
Ahstr. No. 1832/66 
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1966 Dcscnments 

264 
Alviset, L., and G. Arle 

Laboratory Tests on Steam Extrusion. I. 

Claycrdt 38(7), 750 

The tests wcre carried out with a micro-vacuum 
extrusion machine w i t h  four steam-injector noz- 
zles fitted in the mixer feed box. The steam was 
pro\ ided by an electric gemrator capable of pro- 
ducing saturatcd steam up to  a prcmire of 6: 
kg/crn2. The influence of the initial moisture coli- 
tents, the degree of vacuum axid the temperature 
were studied. 5pp 2fig 61ab (RCA) Abstr. No. 
24/66 

265 
Ball, A.J. 

The Economic Advantages of Steam 
Tempering 

Claycraft 38(8),  298 

Examples are givrin for hot and fol- cold extru- 
sion. 3pp (ECA) Abstr. No. 23/66 

266 
Rawwalker,  P. 

Clay Preparation and Extrusion. I. 

Claycraft 39(7), 241 

The best method of preparation depends on the 
type of clay. Shales and hard niarls which take up 
vel3 little water until crushed are best prepared 
dry, using cr\~sl-ring-iolls, di y pans, impact 
brakers or ball mills. Clays free from stones and 
soft shales are best prepared by a semi-stiff 
method e.g., in roller mills. Clays acid loariia that 
easily disintegrate and ahsorb water quickly are 
prepared wet. Machines are described. 4pp 4fig 
(BCA) Abstr. No. 26/67 

267 
Belopol’skii, M.S., and N.N. Farrtalov 

Conveyor for Moulding, Uryirng srrd Glaz- 
ing Pipes 

Glass Ceram. (Eiigl. Transl.) 23(3), 138 

A transfer systcm for use in the downward extra- 
sion of pipes and the dryel- for use in pipe-making 

are described. Heat consumption of the latter is 
less than or equal to 1500 kcal/kg of water evapo- 
rated. 3pp 3fig l tah (BCA) Abstr. No. 1786/67 

268 
Eeyer, E. 

,4 New High-Efficiency Vacsaum Extru- 
sion Press 

Interceram ( 2 ) ,  171 

Two extruders are placed one above the other, 
joined by the vacuum chamber. A new type of 
feeding system with a smooth drawing-in roller 
and waisted drawing-in screw ensures a large 
absorption capacity. Speed control for the two 
extruders is independent, and high driving- 
power allows bodies d reduced plasticity to be 
worked. Two eutting sizes treat 4-5 t/h and 10-14 
t/h, respectively, of a body with 20-27‘0 hurnid- 
ity. Potver required is 20 or 55 kW. ‘I’he 
dimensions are 10 ft 6 in. x 8 f t  x 4 f t  and 12 f t  
x 14 f t  6 in. ii 5 it G in. The extruder is readily 
adapted to aatomalic production. 2pp 2fig (BCA) 
Abstr. No. 2320167 

269 
Rruckner, E. 

New Ideas om the $ha ing of Porcelain 
Bodies 

Kerani. Z. 18(12), 865 

In German. A vacuum entrader in which the 
shaft can oscillate, which reduces the viscosity of 
the body arid eliminates lamination. The roller 
making machinie is claimed to shape ware with- 
out the introduction of stresses. 3pp llfig (RCA) 
Abstr. No. 1484/67 

270 
Butterworth, E., L.W. Maldsin, and S.G. Coley 

Dies for Extruding Perforated Bricks 

J. Br. Ceram. Soe. 3(4), 563 

A detailed description of the dies developed a t  
the Buildirig Research Station, England, for the 
extrusion of hollow-blocks for complicated 
design. 21pp 20fig (HCA) Abstr. No. 1486/67 



271 
Canner, J.H. 

e~~~~~~~~~~~~ of  Pugging Processes 

Am. Ceram Soc. Bull. 45(2), 153 

Procediires and eqnipment were combined to 
rnet.;lrani;.e pugging in h e  extrusion of red-shale 
bricks. Pugging was modified and simplified so 
thilt a pup-mill atiei1dant i s  not required. Addi- 
tion of water and rnonihfing of the pugged mix 
mechanically provides an improved and more 
consistcnl pugged mix. Maintenance of equip- 
ment  computatnts has not been a serious 
problem. 4pp 7fig (BCA) Abstr. No. 2442/C,S 

272 
Hall, W.B. 

occulants in the Extrusion o f  Clays 

Am. C e r ~ m .  SOC. 13~11. 45(2), 211 

The effect of adding 0.05% Na silicate was exam- 
ined. Ip 2tsb (BC4) Abstr. No. 2443/66 

273 
Klein, I., arid D.T. Marshall 

mtical Models of Extrusion 
Zmd. Eng. Chem. 58(10), 36 

Refers to  the extrusion of plastics. 4pp 3fig 5tab 
(BGA) Abstr No. 1077/67 

274 
Kihn,  R. 

with Thin W a l k  

Ziagelindtustrie 19( L),  4 
In German. The clay column is equally divided 

piece. The relatior;ship betwean Ihe forcrs of 
inertia and friction is examined, and instructions 
are given to ensure steady niovernent of the col- 
umn and uniform pressure di3tributiun. This 
duul,le mouthpiece is claimed to increase output 
by GG 5. 2pp 2fig (RCA) Abstr. No. 2441166 

ble-Exit ~~~~~~~i~~~ for Bricks 

by a metal wedge bet Lehind the double mouth- 

The Automatic Froduetion of  Sewer- 
Pipes 

Keram. Z. 18(10), 738 

The pipes are 100-500 rnm diam and 1-2 m long. 
Extrusion and the proclueiinn of the socket are 
critirely automatic, but few details are given. 4pp 
4fig (HCA)  Abstr. No. 1078/67 

276 
Obremha, R R. 

Extsudcd Xerogel @a ta lysts Containing 
Magnesia ParticBcs 

P&nt No. 77 3 iiS 3265793, 5 '41ag, 1966, 4 pp. 

US'4 

Solid mixtures of SiCd,-MgO arid Si,-Al,O,-MgO 
become easily extrudahk when 1J.S.P. grade 
M g Q  i s  used instead of technical g m h  MgQ. The 
former has a much h i g h  surfax area (greater 
than IOO m2/g) and pore volume (greater than 
0.20 cc/gB than the latter. U.S.P. grade MgO 5-35 
weight 5% (dry basis) was usetl in the preparation 
of the xerogel, Water 35-55 weight "0 based on 
llie wet mass gave thc best plasticity during the 
extrusion process to yield rod>, pellets, or the like 
for ube as catalysts (CAS) Abstr. No. CA66(2) 
:6061e 

27'5 
Pels Tieusden, C.O. 

The Design of Mouth-Pieces for the Man- 
ufacture of Curved Pipes 

Her. Dtsch. Keram. Ges. 43(10), 640 
In German. Cur%ed pipes can be extruded by 
means of a11 eccentric shaft or by altering the 
depth of the ~ ~ i ~ a i t h p i ~ e .  Calculations are dem- 
onstrated for two clays, and the results are 
cliscussed. Only tlie use of a modified rnouthpieee 
gives satisfactory curved p i p .  2pp l tab (BCA) 
Abstt. No. 1079/67 

278 
Pels Leusciien, C.O. 

Flow iii the Extruder 

Ziegelindustrie 19(16), 613 
275 
Ixilpier, H. 
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1988 Documents 

In German. Pressure-measuring devices were 
installed a t  various points along the screw of an 
extiuder, and the pressure was measured as a 
fuiiction of length of screw, output, speed of rota- 
tion and moisture content The effect of power 
consumption oil the quality of the clay colulrlir 
WAS also examined. The output of a clay extruder 
is usually on11 18-24', of the theoretical. lOpp 
lo f ig  (BC.4) Abstr. Nc. 56416'; 

279 
Pels Leiisden. C.O. 
Flow Mechanics Within ikie I%,& 
Trans. 10th Iiit. Ceram. Congr., '966. p. 471 

In German. The piocesses taking placP iri a pug 
are discuswd, particularly mixing and Aow. 14pp 
15fig (BCA) Abstr. NQ. 1785/6t 

280 
Stefan, B. 
Rhe~10git-d Properties aad the Forming 
of Fireclay Batches 

Polska Akad. Nauk, Ceramika (5), I I  

In Polish. 'l'he presslire developed during the 
extrusion of mixes containing various anlounts of 
water waq measured. 'l'he rate of extiusion at var- 
ious moisture contents was also determined. 
24pp 6fig 7tab (RCA) Abstr. No. 1485/67 

28 1 
Stolzc, W.. and J. Vesper 
A Simple Uevice for Assessing the Qual- 
ity of Ceramic Bodies Coming from the 
Pug 

Silikattecbnik 17(5), 152 

In German. A torsiori test was used. 'i'he direc- 
tion in which the sample is taken from the clay 
column has considerable influence on the result 
of the test. 3pp Sfig (BCA) Abstr. No. 3253/66 

282 
Van der Klugt, L.J.A.R. 
Extrwsi@n P r ~ b l e f i ~ ~ - - A  R ~ m a ~ . b n b l e  Phe- 
nomemon Shown by Extrudcd Products: 
Impairment of Quality Due to Delays 
Before Drying 

Oesterr. Kerarn. Rundsch. 3(9/10), 167 

In German. The defects are due to loss of plastic- 
ity obtained by de-airing and the appearance of 
cracks within the brick, which occur wheii drying 
is very slow, and depend on the nature of the 
clay, the temperature of shaping, the tempera- 
ture a t  which the bricks stand befare drying, thc 
amount of de-airing, and the consistency of tlie 
body during shaping. The defects are attributed 
to the evolution. during standing, of gas dissolved 
in the water contained in the brick. I t  follows 
that, during shaping, the voids and the tempera- 
ture should be as high as possible, and ibe 
structure might be improved by the ddi t ion of 
brick dust. 5pp 8fig (BCA) Abstr. No. 808/67 

283 
Williamson. W.O. 

Stl-ucturcr arid Behaviour of Extruded 
Clay. I. fSi~.rvegiing Microstructure and 
Plow Patterns 

C~I-HJU Age St.:(?), '39 

The lamiliation of a clay during extrlision was 
studied. The laminar flow produces superficial 
layers having special properties, and slip bands 
occur perpendidar  to these layers. Kaolinite 
a i d  illite G r  other micas are the most abmdant 
clay minerals in conventional ceramic bodies. 

tals and cleavage fragments are essen- 
tially plate like. and thus develop planar 
oricnt:hoii when extruded. The "peel" method 
was used to study clay textures. I t  consists of 
impregnation of test pieces with suitable oqpnic 
plastic containing a soluble dye. Colouring is 
compared after extrusion. Potential laminations 
may also be ;cvealed hy freezing the extruded 
colunin. Ice films form and then thicken as water 
migrates to the growing ice crystals. The sesult- 
iiig expansion accentuates the tendency of the 
test-pieces to fracture when it is subsequently 
thawcd. Siihjertion to vacuum may also reveal 
potential larnjnations. 2pp lfig (i3CL4) Abstr. No. 
?44 1/66 

284 
Williamsiin, W.O. 



thin layer ,agaitist, thc surface of the layer, Spiral 
S shapes can be fount1 in cross-sections o f  some 
cclumns made by pistan, aot auger, extrusion. 
Ths polished layer originAly produced at the 
sulfa:.c of the auger may he involved in ihe.42 spi- 
rals aiid provide ti‘xtrlrdl bc\teroqeneities which 
hell) to p ~ o d ~ c e  la*nil~atio~s. 3pp 5fig (BCA) 
Abstr. No. 2999i66 

2$5 
Williamson, W.O. 

~ t ~ a e t u r e  and ~ ~ ~ ~ . ~ ~ Q ~ ~  0% ~~~~~a~~ 

Cerc-Pm. Ase 82(4), 11 

A cylirdcc of extriided clay contains more water 
in the middle than in the outer layers, thus giving 
rise to uneven drying shrink,ige. The ~hri~ikag:e 
is greater perpendicailar lhan parallel to  the 
direction of extrusion; ~ O W ~ V P P ,  with vdry large 
cxtrilderb this tendency may be reversed. 3pp 
lfag (RCA) Abstr. No. 28/67 
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2% 
Ihnott;. S. 

A New SHigh-Output De-Airing Bng EOP 

Meram. Z. 19(3j. 151 
In Germnu. A nviz Italian de airing p ~ g  can 
extrude clay containiig lY-?O'c  water at 30 
tons/hi. It can produce solid or perforated bricks. 
l p  2lrg (H(:A) ,4bstr. S o .  2241/67 

StiF FkLi-asion 

289 
E'awcett, J.D. 

Some Aspects Concerning American 
Brick and Pipc Machincs 

Claycrafl 4-0(4). 134 

Shorl notes on U S .  piactice in stockpiling, clay 
preparation, screening, blending and extrusion. 
3pp 8fig @CA) Abstr. No. 2774/67 

28% 
Maiirer, 1%. 

Accelerated Stiffening of Exh-uded 
Ceramic Bodies 

Silik. ,J. 6 ( 7 / 8 ) ,  215 

In German. Screw and piston extruders were 
used t c ~  make small steatite tubes or disks. porce- 
lain rods 100 mm diam. or sicmeware pipes 250 
mm diam. Electrodes were inserted in the 
spacers, and the body in this lone was heated t o  
80-90 degrees. Soon after its exit fiom the 
rnouth-piece, tl-ie clay column dries out, and the 
coliimn stiirens. 4pp 6hg (BCA) Abstr. No. 
636/65 

289 
Maurm. K. 

The Mechanical Properties of Ceramic 
Bedies from the Viewpoint of Their Dry- 
ing Baehaviolar 

Silik. <J. E('7/8), 209 

In German. Five porcelain bodies were submitted 
to tensile, transverse, and shear tests; the trans- 
verse test was the most reliable. Iluring drying, 
these bodies passed through three stagw of 

stress/strair; behaviour: plastic, elastic and 
Bingl-nam. The danger of cracking was found to  
depend on the t i i m  during which the body was 
exposed to stress. Eapid drying can sometimm be 
less damaging than slow drying. 5pp 1 2 f i ~  ltab 
(RCA) ALstr. No. 647168 

290 
Pcls Leusden, C.O. 

Mixing atid I€smogenLis;g During the 
Prpparatiorn of Plastic Ceramic Bodies 

Ziegehdustrie 20(22) .  10 

In German. 'I'he nixing of a plastic i x d y  contain- 
ing 2 o r  3 constitumts is considered theoretically. 
Various types of mixer are characterized by for- 
mulac. Particular attention is p a i d  to  the 
dispexioh of the water that is present. 6pp l l f i g  
(HCA) Abstr. No 11 17/68 

29 1 
Pels Leusden, C.O. 

Relationships Between the Rheological 
Properties of Plastic Ceramic Materials 
and CeFtain Technical Values During 
Shaping 

Bcr. Dtsch. Kcram. Ges. M ( l O ) ,  506 

In German. Starting from a coinparison of the 
characteristics of ideal elastir, viscous, and plas- 
tic bodies. the author goes on to investigate the 
ti IIP b e h a  Ior of plastic bodies, quoting various 
examples of yleparation and shaping Particular 
referc,ice is made to the fact that the yield value 
is a tensor and to the dependence of the yield 
vallie on the water coriteiit of the body and on the 
hydrcstatic pressure during shaping. 7pp 12fig 
(HCA) Abstr. Nu. 1118/68 

292 
Produits Chiniiques Pechineg-St Gobain 

Ceramic Materizl Extrusion 
Patent No. Brit. GI3 1,064,018, 5 A p ,  1967. 

The extrusion of hard abrasive grains is facili- 
tated by adding gibbsiie of large active surface 
area, eg., greater thaii 80 m2/g. 'l'he metliod is 
particularly suitable for preparing extruded 
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ceramics comprijing A1,03, e.g., for naaking cata 
lyst carriers and other refmctury objects. In an 
example, alphS-Al,O, of Blaine aiea 10,000 cm*/g 
is. ground to piurticles of a mean grain size 2.5 mu 
M, grains of less than 5 mu ni forming 99.5% of 
the total maah. A paste is prepared with 100 g of 
the AI2& 57 g of water and 3.5 of gibbsite having 
a large sactivp surfixe area, and is extruded into 
"sausages" 12 mm diam and of unfired density 
l.9/cm3. The density becomes 3.8 g/cm3 after fir- 
ing a t  1.600 degrees C for I hour, and 3.85 g/um3 
after firing at 16.50 degrees C for I hour, the 
extrusions being of' s m d h  appearance. (HCA) 
Abstr' No. 3461/67 

293 
Radford, C., L.M. Austin, and J .  Collier 

The Efleet ~~~~~~~~~a~~~~ on the Plasticity 

Ceramics (London) 18(219), 23 

The effects of Al[S04]3, MgS04, W i S 0 3 ,  Na2S04 
and HC1 on the viscosity of bone-china slips and 
on the plasticity of a bone-china bndy were deter- 

rrrined. The h d y  used consisted of ('$): calciried 
bone, 48; china clay, 24; Cornish ston?, 24; ball 
clay, 2; hentonite, 2. 'ipp &fig 3tib (TSCAf hbstr. 
No. 2.553/67 

294 
Van der Klugt, L.J.A.R. 

Loss of Quality 0f Extsu ea clay prod- 
ucts 

Klei Keram. 17(1), 3 

In Dutch. Vnciiurn-extruded products may lose 
their plastic deformability 01 es7en develop inter- 
nal crack., when they are protected Irom drying 
for some time b d c w  entering the dryer. This 
phenomenon i s  stated to be craused by air soivetl 
i o  the tempering water of the clay under influ- 
ence of the forming -pressrare. When tihe pressure 
falls oft, the air may be freed. If t1-k happens in 
small loiabbles only, plastic defcsrnactbilitji wiii dis- 
appear. If the frrced air concentrates at a few 
pointy, internal clacks will result. Ilpp $fig ?tab 
(BCA) Abstr No. 1487/67 
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Mass  Paaductisn of 4-in. Pipes 

Br. Clrtvworker '16(912), 24 

T'ne iiew wwks of Ellistown Pipes, Ltd at Wood- 
ville, England. produces 4-in. pipes in 4-ft 
lengths. They are taken sutoliiatically from the 
extruder and placed on pallets; fork-trucks lift 
them to the dryer, in R hich they remain for 8 1/2 
hours. 'The dried pipes are set by hand on kiln 
cars. The tmnel  kiln is oil-fired through Ihe roof 
and walls. 5pp Sfig (HCA) Abstr. No. 230/60 

296 
Albenyuc, M. 

A Note on Brick Production by Tws- 
Layer ExLnisisn 

I'erre Cuite 3'7(2), 14 

In French. .4 5-10 mix coloured ribbon of clay 
was extruded through the same die as the bulk of 
the brick. Only about loco of the brick volume 
was thus coloured, but the coloured surface layer 
was thick enough not to show a different colour 
i f  it mas chipped during transport and handling. 
2pp 1fig (BCA) hbstr. No. 81/69 

297 
Allegrini. A.P., and T.A. Cecil 

S t ~ s ~ a g  Act!vatcd Bauxite Aggregates 
Haviag 9 High Sswface Area 
Patent No. U.S. US 3406125, 15 Oct, 1968, 4 pp. 

U§A 
Crushed bauxite containing gi'nbsite with 
50-6Oop A1203 and 1 -15c0 Si& is converted to  
durable porous pellcts for use as adsorbents or 
catalysts by moistening small granules, before 
calcining. wi th  50-70 'C NaOH solution to pro 
vide 3-10c'( NaOH by weight of dry ore, and 
extruding the plastic mass to 0.2-0.6 in. diameter 
rods, which are cut to pellet !enrgths, reacted 
45-90 rni~iutes at  275 to 300 degrees F for harden- 
ing, and finally activated a t  650 to '700 degrees E' 
for 45-120 minutes for calcining to 6-1270 volatile 
matter content, Pellets thus treated have greater 
than 70c0 hardness by the "4 ball" test of U S .  
3,078,518, with specific surface 2rea greater than 

100 in2/g. The bauxite is crushed finer than 30 
inesh, but powdei finer than 60 mesh can be used. 
When Surinam bauxite cont,aining 31 rc volatile 
matter was roll-crushed finer than 28 mesh with 
5cr6 through 325 niesh, 45 lb was mixed in a pug 
mill with 2 kg SOr( NaOII solution, giving 7rF 
NaOH by dry weight. The mixture a t  105 degrees 
F was extmded through 3/16 in. holes and 
reacted 2 hours in an air stream at 300 degrees F. 
Then the pellets were heated in 30 minutes to 700 
degrees F in a rotary dryer and held 1 hour at 
temperature to lower the volatile matter content 
to 3.25. 'l'he product had a surface area of 124 
m2/g and samples coarser than 4 mesh had 9 1 5  
hardness by lhe 4-ball test, coinpared to 17 "0 for 
granular Surinam ore activated a t  650 degrees F, 
without previous NaOH treatment, and having a 
surface area of 223 m2/g. The harder material is 
more useful for removing moisture from organic 
fluids or gas, for decolorizing oil, wax, or fats, as 
a desulfurization catalyst, or a carrica for Cr 
oxide catalysts. (CAS) Abstr. No. CA40(2):5582w 

298 
Hraithwaite, E.R.SI/. 

Machinery 

Claycraft Struct. Ceram. 42(3), 75 

Equipinerii (mainly Continental types) for wet 
preparation of brick clays is described. Mixer fil- 
ters can replace the usiial edge-runner mill; the 
smallest machine of this type has a throughput 
of 20 tons/hr, the largest 80 tonslhr. Details of 
high-speed rolls are given; they are useful in  en- 
dering lime nodules harmless. Methods of storing 
clay are discussed. A steaInheakd extruder is 
mentioned that produces 17,000 hollow blocks an 
hour: the steam heating saved 34 kW in potver 
and reduced drying time by 307). Some features 
of de-airing are also discussed. 7pp lofig (BGA)  
Akstr. No. 1634/69 

299 
Chea, Y.M. 

A Simp?*r: Statistical Theory ofthc Stress/ 
Strain Xclat i~n in Plasticity 

Jpn. J. Appl. Phys. 7(6), 567 
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(Abstract not available.) (UCA) Abstr. No. 
453/69 

300 
Clarke, B., and J.A. Kitchener 

The Influence of Pulp Viscnsity on Fine 
Grinding in a 13all 

UP. Chem. Eng. 13(7), 991 

There is no uniqiw relationship between the vis- 
cosily of the charge in a ball mill and the 
efficiency of operation. The imjor effect of delib- 
erately changing the consistency of the charge in 
a smooth-walled laboratory mill IS to alter the 
whole regime of rirculatioii of the had;  conw 
quently the power consumption changes and so 
rln the relative contributions of impact breakage 
and attrition. W l i ~ n  all possible steps are taken 
to keep the dynamic regime and the work input 
constant, the yield of products s i n d e r  than a 
specified hieve size i s  riot enormously depeudent 
on the nominal viscosity, hut it does p n ~ a  through 
a Aat maximum around 100 cP, and there is a 
sniall minimum around 20 CP Thew rPsixlts are 
in agreement with the traditional theory that for 
fine grinding the niedium shonltl coat the l,alls, 
but not ‘ne so thick as to be impenetrable to 
impacts. The results suggest that eveti in the lab- 
oratory mill used, impact fracture of the feed was 
xiever damped by viscosities iap to  700 PIP, 

whereas attrition was considerably reduced Pss 
siMy the large partirles adhere to the grinding 
lmlies but yet protrude above the coating and so 
receive full impacts. The minimimi dround 20 cP 
is probably associated with changes in the effec- 
tive friction be twen coarse particles and the 
grinding balls and between ballb axid mill walls 
fjpp 14fig (RCA) Abstr. No. 58/69 
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was studied: moiyturc coiiwnt, degrec of I acuiirrr 
in the pug vo1un;c i f  air contained in the clav, 
the a~rivrmt of om-plastics i n  the clay. Some cor- 
relation with frost resistauce wac at tempted. 7 l q ~  
16fig (HC'?,, L4?ibstr. KO. I 1/71) 

305 

Stcarn rreatment by Means of Star- 
Shaped Uevices in Auger Machines for 
Stoiiewai e IPipes--Hot Storage of 
C e m~ i c €3 4 i e s 

%iepAindustric 21(2/3), 29 

In German. With this star-shaped dcviee, the 
whole opcration of  hot shaping is carried out in 
the pug An example is given of a vertical pug 
with a horizontal star-shaped distributor. This 
method of hcat ing clay tail also be adapted to the 
stoiage of hot clay ready Lor use. 5pp "fig (13CA) 
Abstr. No. 1742/68 

ILub,ier F. 

306 
Kilgore, R.V., and W.O. Vi illlamson 

Extrusion and Microstructures of C'iay 
arid Clay-Graphite Mixtures 

Am. Ceram. SOC. Bdl.  47(8), 707 

The flow-point pressure of ram extruded kaolin- 
ite-illite clay, with or withoiit admixed graphite, 
decreased with the w t e r  content according to 
thr  equations of Stiill and Johnson or of' Goodson 
ai;d Hdgkii isoJl .  The extruded c vhiders showed 
a plaiiar partide orielitation pdrallcl to their 
cur l ed  s i ~ r f a c e ~ ,  crossed diagonal!y b\i slip hands 
in which the clay platelets were arranged as if the 
cylinders L d  been f o r m d  by axial tension and 
radial compressiol i .  Graphite flakes preventrd 
the slip ba~idc from developing freely. Stresses 
during exLrwioc reduced some graphite Aakes to  
contiguous fragments. S~icli  fiat^ u r d  graphite 
iauy h v e  cdritributed to the lou rnodules of rup 
ture  of the di ied cvlinders. 'ipp 3fig (WCA) ASstr. 
No. 5813/69 

307 
Klaubert, 1%. 

A 
reeding Cup-Making Machines 
Glas-Email-Merarnc-1 ech. 19(9), 324 

In German. The barrel is 1 2 ( ~  mm diam. There 
ai c tw) pni.umatically ope ra t4  cuti iag-wiies. 
The clots move onto a band cmveyor. 2pp 4fig 
(f-cc'h) L41~str. No. 590/69 

New- Pug With a Slicing Uevice for 

308 
Milde, K. 
Thirty Years of Hot Preparation 

Sprechsaal lOl(21, 39 

In German. The author rccomrnerided hot pi epa- 
ration thirty Years ago; this process has become 
accppted only during the last 10 years. F'oints 
that should be watched include: use of saturated 
water vapour. prevention of cooling of the clay 
overnight and niaintenance of the moisture con- 
tent between 25 and 40'~ to ensure a drying 
shrinkage betmeeil6 and 15'( . 3pp (UCP,) Abstr. 
No. l741/Gt. 

309 
Oberschmidt, LE. 
Dickey First to Extrude 36-48 Inch Pipe 
IIorizontally 
brick Clay Rec. 155(4), 42 

This article is of the question and answer type; 
i t  deals with Ihckey Clay Mfg. Co., U.S.A. 'The 
rcasons for choosing horizontal rather than verti- 
cal extrusion are given. 'The shaft in the extruder, 
which operatps under vacuum, rotates a t  39 rpm 
and its capacity is 45 tons/hr. 4pp 19fig (BCA) 
Abstr. No. 11iW69 

310 
Qvrnston, A, and J.J. Beiibow 

Kiferts of Die Geometry on the E X ~ ~ U S ~ Q X I  
of Ciay-Li1ab.a Meterial  

Trans. Br. Ceram, Soc. 67(11), 543 

A comparison is made between expressions 
developed from published theories describing 
the extriirion of clay-like materials through dies 
of various shapes and experimental results on 
alumina trihydrate, bentonite, water mixtures. 
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Data showing the effects of die geometry on pres- 
surdoutput rates in both ;rl i - i m  extruder and 

i des .  are presentd.  An analyqis of 
these resrilts ir m d e  in terins of t h ~ a i i ~ i  vvbich 
predict the e K - 3 ~  of changrs i n  dic length, diam 
eter, and I : ~ H  angle, in order to  illiistratc. thr 
r e l~ t ive  eont r i l ru~i~m made by difierent parts of 
the die to the total flow impt&inre 25pp BGfig 
1 tab (BCA) Ahst1 Ni: 11 34/69 

312 
Robinson, G.C , et nl. 

~X~~~~~~~~~~~ 

Am. Cerrm. SOC. Bull. 47(9), 822 

hw-mater ia l  characteristic4 that determine thr 
inteinal stsuctiirc of extruded objects were inves 
ligated. Synthetic mixtures were prcpared tvhic'- 
peisnitted tv,alriation of clay quantity, c 
eeal, particle size nsf d a y  coanpormmt, i:~rtic!c size 
distributioai of mm-plaqtics and rh~mic nl dddi- 
tives. Body comp~sition determined the stress/ 
strain property, diifercmhl slit inkage, internal 
fxict ion, cohesion and adhrsicn nf a  bod:^ ' l ' h tw  
propetties detc rni iried the intesnd s 
the extrudcd object. Infewnation cabtained on 
synihelir mixtwes mas used 1,o pcecdict chanqes 
that might correct lamination. Ilpp 25fig 3,,1b 

aterial Parameters m3termiZling 

(SCA) Abstr. NO. 587/69 
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W.T. Copelano' and Sons, J,tti.  

Pug Mill 

l'atcc! No. Hril. GB 1.127.808. 16 S q .  1958 

A iigers die divided into two types: those in which 
ill; d i ~ p l , i c m w ~ t  \olume per revolution is cons- 
tant in ail pitch scctions of the auger, dnd those 
io which this volui-{le varirs alor;g the auger. 'rhe 
nidthr:liatics of the two types are ronsidercd. 
Some mechanical and physical factois affecting 
rlesigrr dre noied. 3pp 5fig ?-tab ( H C A )  Abstr. No. 
202'1 /68 

319 
Williamson, FY.0. 
Diiiaewinnal Changes aIBd Micro- 
Str?uetuvc -i of Unfircd Clay PruSucts 

Intercerml 17(3), 199 

Ur~hred clay product4 charige in dimxsiorrs 
when they lose or gain hater. Thc linear chaIigLs 
are  comiricnly Freater perprmdicular rathe! than 
paialle! to th, plmtn in which the clay platelets 
tend t,) he orimted Anisotropic drying- 
shrinltagp ::< t.nihanced by added graphite Piakps 
but reducrc! hv nou-playtic pariiclec that  are m t  
rnarlxdlJr fiat. If fabrication procasses separate 
I hebo particles Inore widely in one plane than  in 
;>lalies perpendicular thcreto, the drying- 
5hrinkagn in thih plane may be relatively greater 
because of thc greater average thickness of p h -  
tic clay between the particles. The greater 
hhriiikdgc may he perpendicular to  the direction 
predicted from the preferred orientation of the 
clay platelets, Shrinkage 111 a particular direction 
rnzy v a q  because uneven moisture-contents dre 
;,I oduced during deforination, castin? or drying. 
Moisture ditfereiices Iperskt because water- 
mo\ eliier:t is ci)iiiiulled by cl iffPrencec. in the 
pottstial eneigy of the waCer rather than by the 
cI;i\T-water proportions. These propor t in i ls  Amy 
vary with local diffrvnces iii tht :nicro-structnw, 
yet the water invohed may he in ciieigetic equi- 
librium. Linear changcs caused by rccokeiy from 
drtormation are superimposed additively or sub- 
tractively on those due to  the loss or gain of 
water Recovery may cause speriirieiss to Curve 
during drying in a sense opposed to that pre- 
dicted fioiu the moisture-gradients 
dccorrlpanying drciccation cipp Gfig (BCA) Abstr. 
No. 601/69 
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ethods for Reducing X,snai.sPati;os% DUE-. 

ing Extrusion 

i4iegrlindcnst.rie 22( (3-1 $), 305 

In German. 'i'he artis!e is based largely on Iius 
siaai reports arid concerns modifications to the 
blades and to t h e  mouth-piece; it is useful to he 
able to adjust the mouth-piece Icnglh. Some 
advantage is claimed for vibmtion of the 
extruder a t  3000 cychlmin,  the amplitude of 
vibration being 0.5- 1 mm. 3pp Mp: (RCA) Ahstr. 
No. 78/70 

Extends Muller IdifaJ, 

A mul:rr-anixer is used at a 3J.8. refractories 
worka for the mixing of C ~ F O I I ~ ~  ore and anagne- 
site with H 2 Y 0 4  as a chemical binder. After 16 
rnoiithis use it w o d d  seem tha t  a urethane riibt~sr 
coating t s n  the wheel treads a d  hotrom t i ~ c r s  
will dou?,le the Me. l p  26g (RCA) hbstr. No. 
m a / m  

322 
Atkinson, (.:.I%. 
Quarrying and Clay Preparation 

'P'hp importance of an informed emhiation of i i  

clay deposit prior to its exploitation is emphs 
sized. The principles of quarrying and clay 
preparatkm are set out. If a material can br 
found either wet or dry, the wet process is prefer 
able because it combines grinding with 
tempering mi! i s  also less siabject t o  output fluc 
tuaticins. 3pp (BCA) Abstr. No, 2227l69 

h3r Clayt"orkt?r 781920), 26 

323 
Hokm, J. 

Steam ~~~~~~~~~~~ os" Clays 
Xiegelindustrie 22( 11-12)? 254 

In German. Superheated (180-350 degrees) 
steam is generally preferable to low pressure 
steam, of which 150 kg is needed to treat 1000 
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rate loading. Thc analj-sis IS accomplished 
numerically llsing d digital computer 1:ecaiiso n u  
closed form sol1~itioii exists for the nvri-linpar sys- 
tenis of equations ihat result from this 1mdo4. 
Experirnsntal data for d ~ ~ I J L I I ~ ? :  of triaxial tests 
on clays under various conditions of loading are 
preserited for colmprisoil with the i r d e l  
behaviour. ( 3 C A j  ,4bstr. No. 9/70 

328 
Franhl in~ A.G., and R.:. Krizek 

Complex Viscosity of a Kaolin Cia: 
Clays Clav Min. 17(2), 101 

Thc complex :isrn-,ity of a materic! is a two- 
component qualit i t) ,  cornprisiiig real arid imagi- 
ndrj. parts. The real part of the coilipiex ixusity 
is often very iisaful because iil man? matelidis i t  
approaches the ordinary steady-fiott viscosity at 
low €requerw;rs. Hecause man? materials wit11 
high \iscosities dra Y:CI> biow i n  reaching a 
steady-fiow conditioii, thc detxnination of the 
steady-flw i isc~osiiy may be veljr difficult; how- 
ever, an approximation can oi’ten obtained 
frorn hw-freqii2iIc3 valurs of the r e d  pdi I, of the 
complex viscosity. In this study. the complex vis- 
cosity of a Georgia kaolin has beell determiiled 
by IneaS~1TOm:~iits Jwde on specimcx subjoctrd 
to  oscillatory simple shtnr. over three decades of 
f reqwnry . Other izdepcndznt variables in the 
stud) are the vater  content of the clay and t h o  
shear strdin amplitude. Data we l l  ohtaifi~d from 
cxpe; hnetital ineasuremcnts in the h r n i  of val- 
ues of the magnitude, ur a h q ~ ~ l i i t ~  value, of thc 
cornp1r.r viscosiry, and the phase angle between 
the miposed oscillatorv .train and the stress 
response. IBCA) Ahstr. No. 10/70 

32’9 
Gippini, I< 

Properties of ElirL-Mzki,ing lIudies 

Trail,. 11th Int. Ceram. Congr. 1953, p ,535 

Til E rench. 12 systematic icvestigatiorr of the 
Atterberg limith for bodir; comprising tn o clays 
and d series of JeBncculants has establish~-d the  
relationship ~ P ~ w P - c - : ~  the alnourii of deflocculant 

g Tdimits mid t ? : ~  MouIdi11g 

in a body and the plasticity index as linear. A 
study of the casltirig and d q  ~ n g  characteristics of 
various raw materials and application of the 
(’asagrande diagidiri, wide!;; used in soil mechan- 
ics. has enabled an easy and rapid procedure to 
he established ivhaeby the optiiinum giuporiiori 
of mixture of several ra,v materials can he deier- 
m i i d  so as to piovide the best drying and 
casting characterisiics at the came time. 15pp 
9Iig 4tah ( X A )  Abstr. No. 1753/70 

328 
Haillidthy, 1 .L 

Simultaneous Mois twL and Heat l’rans- 
f e z  L u  Porous Systems with Particular 
Refarcnre to Dry irrg 

Ind. Eng (’hem. h’undam N l ) ,  92 

Rased oii an exaulination of the liquid-vapour 
equilibria and of the mass and r1iPrl.y transfer 
processes in poroiiq systems, a theory has been 
developed for simultarirt)us mass and hcnt trans- 
fer during the pendular state of such systems. A 
set of ditf’xential equations is presented which, 
when solved with the appropriate initial and 
houndary conditions, yields the complete mois- 
ture content, temperature, prcssure histoiy of 
the system. By theoietically simulating various 
drying processes it is shown tliai duriiig the fdl-  
ing rate pe: iod the es aporation-condensation 
iwxhanism is the pxrerniiig ~nochanism of dry- 
ing. Tlie application of the thcory to transiimt 
heat conduction in the presetice of moisturc and 
to trantient vapor transfer through p o 1 . 0 ~ ~  media 
is also illustratrd lOpp Sfig .?tab (BCA) Abstr. 
No. 9899f69 

329 
Hepmrth  Iron Co., Ltd. 

Pipe-Making Apparatus 
Paierit No Hrit, (31% 1,141,065, 22 Jail. 7959, 
@:yuipment t o  compress clay particles having a 
moisture content less than l C r  and then to  
extrude a pip? wider high pressure includes a 
bertical cyliiider forming a female die. A tubular 
plug is fitted in thc lowei eiad of the cylindcr. A. 
piston extends through the plug and carries an 
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1969 Documents 

enlarged bead a t  its upper end. 'I'hP head is of 
smaller diampter than the bore of the cylinder 
and forms n male die which deSii~s an annular 
extn Laion passage with the i i i i i e ~  surface of the 
cylinder, The n ainulnr chamber between the cyl- 
inder and piston i s  first filled with clay, and the 
particles are comprrsscd hy mowinent of the pi,- 
ton head fovvar~'~- the plug. After compacting of 
the clay it is extruded as a densely consolidated 
mass with a pressure greater thm 750 lb/in,2 at 
the extrusion outlet. (KCA) Abstr. No. 1841/69 

3368 
IIofrnann, U., et al. 

Kaolins and Clays 

Rer. DLwh. Keram. Ges. 46(6), 293 

In German. The best method of measuring plas- 
ticity i s  by determining the strength of the body 
for a water content giving a reasonable consis 
tency, ar; measured, for instance according to 
Yfef€erkmi OF Cobn. But if clayb at  this consis- 
tency are tesled for their tensile strength by the 
method oE Linseis, Scliarrer and Hofinann. the 
extension of the extruded column is so high that 
the method can no longer be used with clays (as 
distinct from kaolins). With the latter o w  cnil 
just about obtain values roughly corresponding 
to the Pfeficrkorn or Cohn numbers. With a 
slightly lower water content, the tensile strength 
of clays can be measured and givcs a satisfactory 
agreement with the PfeEerkorn and Colin values. 
According to these rneasurernentb clays are no 
more plastic than kaolins, although accosdirig to 
Hieke or Atterberg Values they cover a wider 
range. Furthermore, clays show an appreciably 
higher dry bending strength. The results are dis- 
cussed with pa rtiedar reference to specific 
surface, cation exchange and the size of the clay 
mineral plates. 6pp l l f ig  l t ab  (BCA) Abstr. No. 
5 15/70 

Measurements of the Plasticity of 

331 
Lengersdorff, G., and €1. Rohr 

Modern Methods of Preparation in the 

Keran; Z" 21( i ) ,  428 

In German m d  English. Notes are pike/? on a 
cooperative hcrly prepnratiQo plant desigi l e d  to 
supply Ille various pottery fact,xies in 8elh (Ba- 
varia). The present capacity is 1500 tons/mcsnth; 
half is for plastic shaping sild half for casting. 
Five types of hody are supplied. soae  rnaturirp 
at 1050 degrees, others at  1180 clegrsees 'P'k~e 
bodies for jiggering haw a n  ikiitjal moisture cou- 
tent of 35% vihich i s  rcduced to 20 percent by 
spray drying. 4pp 3fig (HC'A) Abslr. No. 662/70 

332 
Pels Leustlen, C.O. 
The Pn@nence of Extrusion o s  the Proper- 
ties of Bricks and Tiles 

Klei Keian? 19(7), 170 

In Dutch. 'I'he cornrnw firiltr in1 extmbion a w  
ilkistrated; they can be largely prevented by the 
use of a correctly designed inoutli-piece The 
article i s  Qf i+ general nature. 12pp 13Cg (sen) 
Abstr. No. 79/70 

333 
Putin, K 
Chy-Gutting IkPachia1ir 

Patent No. Rrit. GR ! ,140,9'i 7,  23 Apr, 1989, 

Tilts machine assists rapid mass-prodilction of 
bricks. Lengths of clay RXP d v a r ; ~ e d  along a 
motorised roller ccmvryor in batches a d  onto c? 

second roller conveyor which is glroor-d to 
receive t h ~  b x s  of a rwtmgular lra~xe~v, OPF.. A 
feeler senses the presence of the clay bars and 
signals the frame to rise, r o t a t t  tiirough !W 
degrees, and deposit the bars back on t h ~  rollers. 
'They then advance to a multiple cutting d t  
where they are cut into Suitab,lz brick Is?rsgths. 
(BCA) Ahstr. No. 228 4/69 



In Ccrman. ‘I he fiow s a .  s t u d i d  !JS introducing 
quantities of difr’erent colorired bodies into the 
pug, theft sampling the bob> at  the die, at the 
spacer and along the sre7.v. Cross-sections of the 
bod3 exhibit sti Faks and colour variations, show- 
ing the relative displacements of the various 
parts of the bodv. A direct relation is shown 
between the speed of rotation and the profile of 
tlie scren The  spacer shoiilcl be a$ long as possi- 
ble. An outliiie themy relates the pressure of the 
body towards the die with other factors. ‘l’he best 
piofile for a split mouthpiece wa5 not found. l‘he 
correct 5cre~v plofile and the ratio between the 
leflgtli oi the spacer 3iI.d the diameter of the pug 
are discussed ;pp 14ng (EtCA) Abstr. No. 
1 i ~ 4 / 7 0  

335 
Rels, H.H. 

Contribution to Spray Drying of Ceramic 
Eo d i e s \x: i t h S uh s e qu e 33 t Pi as t ic izin g 

Interceram 18(3), 198 

Several types of spray dryers R J P  described. They 
have outputs up to 7000 kp’hr. The upper size 
limit of the produc t  1% 300 mu m. The heat eori- 
sumptioli is 800-1000 kcal/kq of ;vater 
etaporatcd. aud the poLi er consumption is 10-20 
kWh/tcin o f  body. 1’0 produce a hod) for plastic 
shaping. part of ilic slip is diied to 5-8‘( nois- 
ture; A neightcd amount of this moist powder is 
fed to a counter-flow mixer together with a mea- 
sured voiume of slip and  the mixed hatch is then 

3pp 9Gg O X A )  Abstr. No. 119?/70 

336 
Schlinkert. C. 

‘r’he Detection and Elimination of Shap- 
Its in the P;edw:tion of Clay 

Building Products 

Lieg’i.!:ilc:ustrie lcl \7-‘i) .  16, 

111 (lerman. ‘1 l i rb  prticir 1s chiel:> concerncd with 
extriirioli faults Rla:iy e vsrnples are  illustrated 
and opinions are -<pressed on the features of 
e - , t i d e r  desipi to wliich these faults arL attrib- 
utable. 1?pp ?Ghg (13C’F.) Abstr. No. Z86/SS 

337 
Schmidt, E.W. 

Dry-Pressing Xlenvy-Clay Products 

Sprechsaal 102(2-3), 62 

In Geraan. The preparation prucesses for extru- 
sion (19-24‘( or 13-14$ moisture) and for dry- 
pressing (6-9“( moisture) are described. 
*4vailable equipment is discussed critically. 10pp 
246g Xtab (BC4) ‘Ibstr. No. 2250/69 

338 
Schneider and Co. 

Ceramic Tubes 
Patent No. Brit. GH 1,139,827, 15 Jan, 1969, 

Ceramic tubes having parallel chatitiels extend- 
ing from end-to-end through their walls are made 
by extruding the material through a dieplate 
having a number of orifices, each orifice being 
masked on the outlet side h y  a plate which is 
spaced away from the dieplate. Each masking 
plate is attached to a short tubular insert, the end 
remote from the masking plate being secured in 
the die-plate and the wall of the insert between 
the dieplate and the masking plate having lateral 
openings through which the paste flows. (RCA) 
Abstr. No. 1649/69 

339 
Schutten, M. 

Reducing the Loss in Grinding of 
Extruded A1,03 

Patent No. Ger. Otfen. DE 1800699, 8 May, 1969, 
19 PP. 

Netherlands 

In German. Exbruded A120, is calcined at 450- 
850 degrees, wetted with 50-100 weight @( water, 
submitted to an abrasion treatment, dried and 
calcined again. ‘The ahrasion treatment consists 
of a c ibration (frequency 20-100 vibrationshin) 
or a rotating in a concrete mixer (60-80 cycles/ 
min) for at least 10 minutes. ‘l’he A1203 is very 
suitable for beiiig used as support for a Pt cata- 
lyst. (CAS) Abstr. No. CA71(8):31887q 



69 Documents 

340 Recent Russian research i s  rpviecved. The rate of 
Shaw, M. evaporation from a clay surface sand moisture 

mcivernent from the interior to iJae mter layers 
Updating Clay Product Drying Pro- are consideredl and eqliatioris are developed. 
cesses. Pt. 1 Shrinkage and warpage during drying are also 

discussed. 4pp ltrab (BCA) Ahstr. No. 687/70 Br. Clayworker 78(928), 38 

... 



341 
Moisture Content in Making, Rate of Dif- 
fusion, Residual Moisture Content, and 
Technical Developments. Pt. 1. 

Ziegelindustrie 23(1-2), 14 

In German. The usual method of preparing 
heavy-clay bodies is reviewed, and variants are 
suggested based on the introduction of new Ger- 
man and Italian machinery, details of which arc 
given. 7pp 16fig 2tab (RCA) Abstr. No. 2498/70 

342 
Working Moisture Content, Diffwion 
Rate, Residual Moisture and Technical 
Developments. Pt. 2 

Ziegelindustrie 23(3-4), 62 

In German. The temperature and rate of circula- 
tion of air and its relative humidity are related to 
the evaporation of moisture during making. The 
role of the diffusion coefficient of the water in the 
pores of the body is studied. Hot shaping reduces 
drying time. In old brickworks, in summer open- 
air drying was used to increase drying capacity. 
A special method of operation should be followed 
to avoid the formation of cracks and to maintain 
equilibrium between the residual moisture in the 
brick and the relative huniidity of the atmo- 
sphere. 3pp 5fig (BCA) Abstr. No. 2553/70 

343 
Adams, A.H. 

A New Method of Drying Heavy Clay- 

Claycraft Struct. Ceram. 43(3), 21 

A method has been developed for distributing air 
through large masses of clayware on pallets or 
bricks, making maximum use of low-pressure air 
flow. The basis of the method is the use of a 
reversing axial flow fan and an arrangement of 
heating and exhaust air connections that ensures 
that freshly heated air cannot be drawn out 
through the exhaust. l p  2fig (SCA) Abstr. No. 
2 5 58/7 0 

ware 

344 
Churakova, R.S., and E.P. Fedorova 

Investigation of the Drying Process inn 
Fine-Grain Alumina Articles 

Refractories 35(8), 502 

The formation of A1 hydrates and polyoxychlo- 
ride during acid treatment to remove iron, and its 
effect on the grinding of the products was studied 
in slips prepared from raw alumina, from alu- 
mina calcined at  1400 degrees, 1600 degrees and 
1700 degrees, and from electrofused alumina. 
The slips were examined by electron microscopy, 
X-ray analysis atid dta. The amount of hydrate 
and oxychloride formed was determined by mea- 
suring loss-on-ignition between 200 degrees and 
1000 degrees. An economic drying cycle was set 
up from the study of loss of moisture. (BCA) 
Abstr. No. 3631/71 

345 
English Clays Lovering Pochin and Co., Ltd. 

Treating Particulate Materials 

Patent No. Brit. GB 1,194,866, 1'7 June, 1970, 

Clays and chalks of particle size less than 75 mu 
m are passed thrcq$ a pug-mill having a LAD 
ratio of 4:l to lO:l, preferably 7.51, the energy 
dissipated in the material being greater than 10 
H.P. hours/ton. The energy input may be 
increased to 50-150 H.P. hours/ton. The initial 
particle size may be less than 10 mu in, and when 
the material is clay it has a moisture content of 
20-285'0. The energy dissipated is controlled by 
automatically adjusting the extrusion orifice size 
according to the load on the driving motor. The 
process is useful for improving clay strength for 
ceramic manufacture. (BCA) Abstr. No. 3292/70 

346 
Entelis, F.S., and N.A. Khurgina 

Method for the Determination of the 
Plasticity of Fine Ceramic Bo 

Glass Ceram. (Engl. Transl.) 27(3), 161 

An apparatus equipped with cine film recording 
was used to study rods extruded from a porcelain 
body of a ixioisture content of 22 or 24%; the rate 
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of deformation may vary from 0.5 to 625 mm/s; 
the stresses applied were linear or bilateral ten- 
sile, and longitudinal compressives. The moist 
sample, being slightly electrically conductive, is 
used to complete an electric circuit which is auto- 
matically broken when the sample ruptures. The 
techniques of preparing the test-pieces and fix- 
ing them in the apparatus are described. The 
influence of the rate of deformation as plasticity 
is confirmed, and B quantitative relationship is 
given. The effect of the rate of deformation on 
the critical deformation is also shown. An inter- 
pretation of the results is based on the type of 
deformation and fracture. 5pp 6fig (BCA) Abstr. 
No. 1583/71 

347 
Haring, J. 
S toring--Souring--Tempering 

Ziegelindustrie 23(3-4), 76 

In German. The significance of these terms in the 
heavy-clay industry is discussed generally. Tem- 
pering is mixing the clay with the right amount 
of water for making. After a time, depending on 
the properties of the clay, part of the clay passes 
into colloidal solution with uniform wetting of 
the grains. Souring consists of wetting the pre- 
ground material and leaving it to stand. After a 
time a plastic body suitable for making is 
obtained. In making bricks the souring time is 
reduced by mixing in a closed chamber. The 
quality of the body i s  not always as good as that 
from prolonged natural ageing, but is often good 
enough. l p  (BCA) Abstr. No. 2497/70 

348 
Hopfner, P. 
Water-Soluble Cellulose Ethers as Bind- 
ing and Plasticizing Agents in Ceramic 
Bodies 
Interceram 19(2), 149 

A study was made of the possible uses of carbosy- 
methylcellulose, methylcellulose and 
hydroxyethylcellulose as binders and plasticizers 
in bodies for plastic making, slip casting, wet or 
dry pressing, or extrusion. For each process the 

conditions of use, suitablc quantities, and the 
effect on the workability and mechanical 
strengths are given. 3pp (BCA) Abstr. No. 
3270/70 

349 
Nakharnkin, M A .  
Plastic Morrhding by Ultrasound 

Glass Ceram. (Xngl. Transl.) 27(8), 479 

The technique is intended for shaping plastic 
porcelain bodies and depends on the temporary 
but complete disruption of structure in the body, 
using ultrasonic vibrations. Inhomogeneity and 
traces of previous production operations on the 
body are thus eliminated. The artificially 
"liquid" free-flowing body is then shaped, the 
ultrasonic field removed, and the article hardens 
instantaneously by a thixotropic action. 4pp 6fig 
(BCA) Abstr. No. 3121/71 

350 
Nitzenadel, P. 

The Flow Behaviour of Plastic Ceramic 
Bodies 

Silikattechnik 21(3j, 86 

In German. Flow curves recorded by a special 
rotary viscometer showed pseudoplastic flow for 
plastic ceramic bodies at  making consistency, 
Bingham flow at higher moisture contents. Vis- 
cosity decreases with the rate of deformation. 
The bodies behave towards non-plastic materials 
and fluxes like casting slips, and their viscosity 
decreases with increasing temperalure. By calcu- 
lating an apparent viscosity a convenient 
practical index is obtained for the consistency. 
4pp 8fig (BCA) Abstr. No. 3271/70 

35 1 
Pels Leusderi, C.O. 

Mouthpiece Design for Low-Stress 
Extrusion 
Ber. Utsch. Keram. Ges. 47(6), 345 

In German. In view of the fact that differences in 
the Aow rate of different "strands" in the clay 
column set up stresses in extruded products, a 
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rnetl1oil was develaped to determine the resis- 
tance of mouthpieces as a function of their 
geometrical shape This was used as a basis for 
mouthpiece design. since it is recognized that the 
rate ~ f ’  flow across t he  cdurnn is f ~ n l j  truly iirri- 
form if the resistance ir: the nmithpiece is the 
s a m ~  at all points 6pp 10Lg l tab ( H C A )  Ah t r .  
KO. 3272/’70 

352 
Pels Leiisden, C.0.  

On the Plastic Plow in R PPnIalle! Plate 
PZastometcz 
‘l‘onind. Ztg. 94(3), b9 
In Germail. ‘ l ’hc set of’ equation:, siven by V. 

Mises for tile deforirietion of an ideo1 plastic 
body in plastorneters have been solved for the bi- 
axial ststp of stress, and the Rov, profile for large 
deformations is calculated. Experiments: inves- 
tigations xwlith a plastic clay colifirin the 
theoretical results. A t  low rates of dcfarmation i r j  
the plastometer elliptical and, iri particular cases, 
semicircular deformation profiles occur. together 
with block flow insteac? of the ~ o r r n a l l y  eapected 
parabolic flow pr~fi les .  5pp lfliig (13CA) Abstr. 
No. 3876/70 

353 
Samanta, S X 

Slip-Lime Piead for Extrusion ‘I‘hrouqh 
cosine-Shaped Dies 
J. Mech. Phys. Solids 18(5), 311 

The slip-line field solution is procosed for the 
steady-state plane strain e x t i  usion of rigid/ 
perfectly-plaslic material through a frictiorless 
cosii-ie-shaped die.  he extrusion ~wessures are 
calculated for various different reduci inns.  Froin 
numerical calculations the exti usmn pressure 
P/2k, has been determined as 1.02 kn (1 - f l j ,  
where P is the ex t i~s ion  pressure, ’2k is the yield 
stiength of the strip and €3 is the desired reduc 
tioii of the die, whir?, is nearly equal to the wsik  
density for homogeneous compression. The cal- 
culated extrusion pressures were compared with 
those of axiqmirnetric extrusioim 2nd found to be 
soiiiev~vhat simaller. The validity of this solution 

for the range of reductions is given. 8pp 4fig 
(ECP.) Abstr. No. 1259/71 

364 
Schlegel, I) 
Investigatioii on the Xheology of Flastic 
Ceramic Bodies 

Bel. I h c h .  Meram. Ges. ila(l2). 7’74 

In German. In plastic ceramic bodies suhjected 
to low shear stresses in Couette-type flow. dis 
continuous deformation processes and 
lamination plienomena occur. If the mean shear 
rate is high, the material behaves as a homoqe- 
neous continuum. In this case th.: shear stresses 
can be determined fi-wkl the vslues measured 
taking into accomt thc. slipping along the walls. 
Slipping must not be igriored even with heavily 
profi1L.d *i+alls. Shear stress functions of plastic 
ceramic bodies are rwniitiear. 6pp Cifig l tah 
(BCA) Abstr ho. 2357/71 

353 
Schmidt, H. 

Method5 of Sthilying PIeavy-Clay Ralji 
Materiala 

Sprechsaal103(18). 812 (Pt 2); 104(2), 83 (Pt. 3 ) ;  
104(6), 215 (Pt. 4); 104(7), 296 (Pt. 5); 104(8), 327 
(Pt. 6); 104(13), 573 (Pt. 7); 104(18), 791 (R. 8); 
105(13), 508 (Pt. 10); 105(14), 604 (Pt. 11); 

193 (Pt. 14); 106(Gj, 2?Ci (Pt. 15); lOG(7), 273 (Pt. 
16); 106(11), 468 (Pt. 17); 206(?3), 938 (1%. 19 
and 29); 1 0 i ( 3 ) ,  36 (Pt. 21) 
19‘70-1974 

Title varies. In German. A twenty-one part series 
covering topics such as the following: particle size 
distribution; rlkying behavior; bending strength; 
Zigot curw measuremerit, plasticity tests. min- 
eralogical comyusition; anabysis procedures, 
sulghates and sulpirides; soluble salt determina- 
tion, plasticilj and flow capacity; calculation of 
force on the die; extitision faults; hot-stage 
inicroscope cperation. acicl and solvent resis- 
tance testirrg. and fitoat resistance. 

105(~3) .  971 (pt. 19); io6(4), 148 (rt. 13); io6(5), 
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358 
Shaw, K. 

Br. Clayworker 79(932), 40 

Recent Russian work, chiefly on tunnel driers, is 
reviewed. ‘rhe temperature at he eritnarice is 

R’yii2lg in Existing Driers. 8%. 2 

361 
Usatikov, 1.F 
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Hollow Fiber Extruded from Pure Oxides 

Sb. Nauchn. Tr., Ukr. Naucbno.-Issled. Inst. 
Qgneuporov 13(169-73) 

USSR 
Two devices were designed for the preparation of 
hollow ceramic fibers from A1,03, MgQ, and 
Zr02. The fiber had a diameter of 1 mm, an inside 
diameter of 0.4-0.25 mm and a porosity of 
0.2-1 %. The electric resistance was 0.8-0.9 a t  
1970 degrees, 0.2-10.5 (depending on the purity) 
a t  2040 degrees, and 0.001-0.01 omega m at 2050 
degrees, for Alsub2W3, MgO, and ZrQz, respec- 
tively. (CAS) Abstr. No. CA18(22):139642g 

362 
Van der Klugt, L.J.A.R. 

The Dryislg Time of Heavy Clay Shapes 

Klei Keram. 20(5), 114 

In Dutch. 'rhe clay-water interaction was studied 
by measuring the specific surface by ethylene 
glycol adsorption. A survey in the brick and tile 
industry showed that specific surface measure- 
ments were the most useful in studying drying 
times. 15pp $fig (BCA) Abstr. No. 3311/70 

363 
Veb Kerarnikniaschinen Gorlitz 

Ceramic Pipe Extrusion Press 

Patent No. Brit. GB l,210,'/50 28 Oct, 1970, 

In this press clay is fed into a horizontal mixing 
trough in which is mounted a shaft having mixing 

nates in a sharp V-blade, which divides the clay 
flow into two vertical press cylinders, housing a 
floating press screw. Completed pipes thus 
emerge alternately from each press. Each press 
is split longitudinally, and the outer half can be 
hinged open to give easy access to the internal 
parts. Both the advancing screw and the screws 
are driven through gearing from a common 
motor. (HCA) Abstr. No. 1276/71 

vanes and an advancing screw. The trough t- Lrnli- ' 

364 
Veb Keramikmaschinen Gorlitz 

es  Grooving A p p a r a t u s  

Patent No. Brit. GB 1,210,647, 28 Oct, 1970, 

In this apparatus the grooving roller is mounted 
on an arm attached to a shaft, which rotates in 
a ring surrounding the pipe extruding machine. 
When the pipe is ready for grooving, the ring is 
driven by a motor and chain, SO that for the first 
quarter revolution, the arm is guided in by a 
roller to contact the pipe, during the next half 
revolution, the grooves are cut, and during the 
final quarter the arm is retracted. An identical 
roller and arm is momted opposite the first and 
interconnected by a second chain, so that it cop- 
ies the movement of the first roller. (BCA) Abstr. 
No. 1275/71 

365 
Veb Keramikmaschinen Gorlitz 

ipe Extrusion Press 

Patent No. Brit. GB 1,210,334, 28 Oct, 1970, 

This press, for producing clay pipes with a sock- 
eted end, has R vertically movable press table on 
which i s  mounted a cutter disk for trirriining the 
socket to lengtli and a shaft which passes through 
the disc. A ram acts on one arm of a two-arm 
lever to turn the shaft such that a grooving roller 
on an arm on the shalt is forced into contact with 
the socket bore to groove the latter. A spring 
resists the rain to return the shaft. (BCA) Abstr. 
No. 1274/7l 

366 
Veh Meramikmaschinen Gorlitz 

Automat ic  Apparatus for Earthenware or 
Stoneware Pipes 

Patent No. Brit, GR 1,216,807, 23 Dec, 1970, 

Apparatus comprises multiple extrusio ti press 
with vertical extrusion cylinders. Pipes formed in 
the press are supported by vertically movable 
tables each guided and moved by apparatus 
mounted in the housing support stand. Pipes are 
removed from the table by a conveyor running 
between the stand and a grip on each table. 
( U C A )  Abstr. No. 2198/71 
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367 
orrail, W.E., mid J.K. Jones 

moisture required for forming, or by increasing 
the critical moisture, or bot . Na salts of aro- 
matic sulphonic acids were rmst effective, but 
and NH4 salts were also good. The deflocculating 

Br. Clayworker 79(934), 42 powers and effects on dsyiran shrinkage of SQX~W 

30 reagents are given. 3pd 2tab (BCA)Ahstr. No. 
2549178 Surface-active agents can reduce drying shrink- 

age by SO%, either by decreasing the initial 
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368 
Rwcarch 011 New Pr0dt-cts 

'l'uiles et  idriques (M), 40 

In French. Brief notes are published on formcd 
clay, double-layer extrusion to produce a deeora- 
tive swface layer on a brick. and a storey-height 
ex t rudd  block. (BCA) Abstr. No. 3218/71 

369 
Arakawa. M., S. Ewnerjee, iind '8.0. Williamson 

Extrnwim Behaivionr of Hard Shalt? 

Am. Ceram. SOC. Bull. 50(11), 929 

A gmund shale containing cemented minernl- 
aggregates and fine micaceous flakes, mixed 
with flocculating or dispersing aqueous so!v- 
tions and ram-exLr:ided, &eyed the expressim 
P - ' 3  where P was the pressure 
which initiated extrasion, phi was thc volume 
fraction of liquid. and A and alpha were con- 
stacts. For five different mean particle 
diameters, plots of log P against phi converged 
on co~nn-~on points, coordinates log Po to phio 
irrespective of the floccnlatioii or dispersion of 
the system. Pressures Po, unobtaiiiable in the 
equipment, would probably fracture particles 
during extr&oll beca1~se the limiting volume 
fraction phio was relatively small. 'I'lme slopes 
-alpha were less for flocculated than for 
dispersed particles, and they were less for 
smaller mean particle diameters in both floc- 
culated R i i d  disperscd systems. 3pp Ifig 2Qab 
(RCA) hbstr. No. T 2 / ~ 2 8 8  

370 
Bain, J.A. 

A Plasticity Chart as an Aid to the Pdrprtti- 
fieation and Assewsmnent of Iiadustrial 
Clays 

Clay Miller. 9(1), 1 

'l'he plastic properties of clays are sufficiently 
variable to oifer a simple but practical aid to 
identification, using their Atterberg "plastic 
limit" and "plasticity iiidex" values as parame- 
ters. The advantages and disadvantage? of the 
technique are discussed, and iesults for a wide 
variety of clay minerals, particularly industrial 

, -dpha(phl-phl,) 

clays, are illustrated. A brief suinniary is given of 
the eEect of non-clay impurities, with reference 
to the correlation of Atterberg limit values with 
other physical properties of clays. 17pp 6 f g  l tab 
(UCA) Abstr. No. 72/0725 

3'7 1 
Boyarina, 1.1,. 

Improving the Plastic Properties of 
Kaolins and Kaolin Bodies by Electrohy- 
draulic Processing 

Refractories 12(9), 614 

(hbstract not available.) 2pp lfig (BCA) Abstr. 
No. 73/0317 

372 
Crandall, S.H., et al. 

On the Measurement of Poisson's Ratio 
€or Modelling Clay 
kkp. Mech. 11(9), 402 

Resonance testing showed plasticine clay, for 
small strains (less than or equal to in the 
frequency range 100-3000 Hz, to be a linear visco- 
elastic solid with parameters which depend 01; 
teaperature, frequency and prior large-strain 
history. To measure Poisson's ratio, it is neces- 
sary to take special precautions to  cliiriinate large 
straining between small-strain tests of different 
tensorial character. A sinipk but effective test 
configuration is described and test results are 
displayed. 6pp Sfig (BCA) Abstr. Nu. 72/1839 

373 
Fntclis, F.§., and N.A. Khurgima 

Plasticity of Some Fine Cera 
Sprechsaal 104(24), 1109 

In German. Apparatus is described which nea-  
sures the index of plasticity of a body. This index 
is def ind as the maxinium value of an exterior 
force whi& when applied to a certain volume of 
body. can change i t s  shape without modifying the 
volume. The apparatus i s  made up of a plaster 
mould in which the sample of body is enclosed, 
and an arrangement for measurement and obser- 

Method for the Determination of the 



97 
1971 Documents 

vation allowing the tensile stretching of the 
sample. The beliaviour of the sample may be 
determined photographically, including the 
instant when the sample breaks. The result 
depends on the composition of the body and also 
its moisture content, as well as the speed a t  which 
the force of deformation can be increased. The 
sample of body must be previously extruded 
under specific conditions. It is concluded that 
bodies should be shaped as quickly as possible. 
This increases their plasticity. 4pp 6fig (BCA) 
Abstr. No, 72/2579 

374 
Eustaccio, C. 
New Methods ofAutomation--Stiff Extru- 
sion in Germany 

Keram. Z. 23(2), 74 

In German and English. The new, completely 
automatic brickworks of Wilhelm Roben a t  Ban- 
nberscheid produces 70 million common and 
facing bricks per year, with 40 workers in two 
shifts. The natural gas fired tunnel drier and kiln 
work 7 days/week, using 600-700 kcal/kg fired. 
The body is extruded a t  14-16% moisture con- 
tent. The kiln is 175 m long and fires to 1320 
degrees. Ling1 equipment is used. 3pp 8fig (RCA) 
Abstr. No. 3124/71 

375 
Fawcett, J.D. 
Horizontal Stiff Extrusion of Sewer Pipes 
Br. Ceram. Rev. (9), 20 

A brief note on the advantages of horizontal 
extrusion. Fawcett machinery is described. 2pp 
(BCA) Abstr. No. 72/0800 

3743 
Haring, J. 
Apparatus for Measuring Flow Under 
Pressure 
Ziegelindustrie ( 5 ) ,  217 

In German Measurement of the pressure exerted 
by a ceramic body on the interior walls of an 
extruder is made by means of an apparatus 

wrongly called a "plastometer." This apparatus 
does not actually give any indication of the plas- 
ticity or suitability for shaping of a body. It 
simply constitutes a hemisphere onto which the 
pressure of the body is applied, and which trans- 
mits this pressure by means of a spring to a 
needle on a graduated scale, With this apparatus 
it is possible to know the pressure of the body at  
any given moment. The ammeter indicating the 
consumption of electrical energy by the machine 
only partly reveals the pressure inside the 
extruder, as the energy consumption i s  also a 
function of the amount of material discharged. 
Knowing the value of the flow iinder pressure, hy 
means of the above a ~ ~ a r a t i ~ s ~  makes it possible 
to avoid certain shaping accidents. Ip (BCA) 
Abstr. No. 72/1212 

377 
Worvath, E:. 

Extruded Catalyst for Hydrogenation- 
~ ~ s ~ ~ ~ u r ~ ~ a t ~ ~ ~  of 

Patent No. Ger. Offen. DE 2056576,3 Jun, 1971; 
U.S. US Appl. 21 Nov, 1969, 11 pp. 

Title catalyst was manufactured by peptization 
of A12@3.H20-Mo03 mixture with WNO, addition 
of COCO, and aqueous NI[I,@M, extruding the 
mixture, drying and calcination. 'I'hus, a mixture 
of 4500 g powdered AI2O3.H20 and 956 g POW- 
dered n/Io03 was plasticized with 2450 g 12.86% 
HN03, 199 g powdered COCO,, 296 g 28% 
NH40H, and 250 g W 2 0  were added, and the mix- 
ture wiis extruded through holes of 1.6 mm 
diameter. The extrudate was dried 3 ~ Q W S  at 107 
degrees and calcined at  399 and 593 degrees for 
1 hour each time. Residual oil of 0.9866 specific 
weight and 3.69% S content was treated with W 
over this catalyst at  137 aim and 368-96 degrees 
for 16 hours to give a product of 0.9328 specific 
weight and 0.94% S content. (CAS) Abstr. No. 
Ch75(6)38704u 

378 
Huthnrann, E. 
Dryers and Drying Methods for Highly 
Sensitive Bodies 
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Meram. Z. 23(2), 84 

In German. The paper describes the physical 
prerequisites for drying sensitive shaped hodies 
in air coiiditioiied diyers. Recc>.i:ings of thc dry- 
ing process in iiitermittent and tunnel dryers led 
to an air conditioned dryer which was newly 
developed foi extremely difficult d r y i q  require- 
ments. The simple dcsign of the dryer and of the 
process, both applicable for interntittent and 
continuous kilns, offers new possibilities for art;- 
ficial dryiilg of Lodies which so fa1 have been 
dried in large rooms. This p e r i n h  thc design of 
production lines includirig the drying process. 
4pp 7fig (BCA) Abstr. No. 3144/71 

Patent No. U.S. US 3627674,14 Dec, 1971, 5 pp. 

USA 

A coextmded catalyst is active for hydroprocess- 
iirg reduced crude, Thus, a desiilhrization 
catalyst was prepared by mixing 603 g ground 
A1203 and 40 cm3 HNO, in 560 cm3 W 2 0 .  After 
allowing the mixture to stand 30 niinrites, i t  was 
blcrided with a Zn-Mo solution prrparcd by dis- 
solviiig 105.9 g Ij2M004 [8fipO Moo3] in 120 cm3 
M 2 0  and 54 cm7 28Y NH40H and combining this 
with 109.5 g Zn(N0J2 in 108 cm3 H20 and 120 
cm3 28"( NH4011. Thc mixture was mulled and 
aged 15 nrinutes. Excess liquid was vapoliied 
until the mass could be extruded. Thr extrudatrs 
wwe dried 1 hour at  225 degrees P' and calcined 
3 hours a t  1100 deprees F. The catalyst contained 
4.5'; Zn and 9.2'.r Mo. Catalyst activity was 
measured by desu!furizing reduced crude having 
a 10.2 degrees APl gravity, 5.2'c S, 2900 pprn I'd, 
9, 1 Y C  heptane insoluble, 87 pprn metals, initial 
b.p. 590 degrees E', 30% b.p 859 degrees F, and 
55% b.p. 1030 degrees F. A t  200 psig H, 0.8 liquid 
hourly space velocity, 5,000 ft3 Mhbl, the cata- 
lyst had one third the deactivation rate of .? 

conventional Ni-Mo catalyst. (CAS) Abstr. No. 
CA76(16):88249r 

319 
Kucher, E. 

The Prcgxration of IEeavy Clay Bodies 
Its lmpwtwr4 Effect on the Quality of the 
Producis--Kathods and Equipment with 
Particular P2efe-renee to Roll Crushe1s 

Sibl. 3.  10(1), 23 

In German. The pimciples of roll ctushers are 
aiialyscd thccretically. The parametem of mod- 
ern equipment discussed include the roll 
diamctrr and spacing, the rate of rotation and 
the angular momentum, the energv reqcired and 
the fi~ieness of griiding. Other pmetical consid- 
crations for obtaining uniform materials include 
hot preparation, ageing and control of moisture 
contciit. 11pp (BCA) Abstr. No. ?470/71 

38Q 
1,imbul-g. M. 
Y'he Manufacture of StonewTare Pipes by 
Rfeesns of De-Airing Exti UUPEXS 
Intercerarn 20(1), 69 

A brief review (RCh) Abstr. No. 3658/71 

333 
Nag:, G.J. 
Catalyst Ccrmpfxitiorr and Hydrsdesul- 
hirizatioii iiiith art E xtraJod Composite 
Cozttaining ,Alumina, a Grornp VI-B metal, 
and a Zinc Component 

382 
NesEy, C.W., and B.G. Huebner 

<'ontinuoua Manufactlare O f  Extruded 
hllzmi31El 

Patent No. S. African ZA 71/3178, 9 Dec, 1971, 
13 PP. 
Irr a contiiirroris process for preparing A1@, 
bodies especially for catalyot supports, an alkali 
alumiaate, an acidic reagent, and 0-20% 8 1 0 2  

(based on dry weight of A1203 are mixed in an 
aqueous medium at, p3II 5-12. The resultant, pre- 
cipitate is filtered and dried a t  200-1000 degrees 
F. 'The recovered powder is washed, prewettd to 
form a slurry, and extruded into a pellet. The 
A1203 pellets produced had a surface area of 360 
m2/g, a total pore volume of 0.56 cm3/g, and a 
crushing strength of 9.6 lb. ,U203 or Si02-A1203 
compounds can be produced which can be 
extruded to form pellets or tablets that can ha 
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used as catalysts or catalyst carriers in a fixed 
bed process for hydrotreating petroleum feeds- 
tocks. (CAS) Abstr. No. CA77(22):14208Sy 

383 
Piltz, G. 
Technical Parameters of D r y i n g  Heavy- 
Clay Raw Materials 

Ziegelindustrie (7), 294 

In German. The drying properties of heavy-clay 
raw materials are to some extent due to particle 
size composition, but there is no ideal curve for 
this which is valid for general applications, 
mainly because of the combined action of some 
types of minerals, viz those less than 2 mu m. To 
reduce susceptibility to  cracking the use of clay 
gel, fly ash, paper fibres or fine peat or sawdust 
in small quantities is recommended, but the 
degree of effectiveness of each material varies 
and must be tested in each case. Hot preparation 
of the body is also a good way of avoiding drying 
cracks. 4pp 5fig (BCA) Abstr. No. 7211300 

384 
Rosemount Engineering Co. 

Extruder Pressure Sensor 
Patent No. Brit. GB 1,243,320, 18 Aug, 1971, 

Fluid-controlled force rebalance pressure sensor 
for extruder pressure has a diaphragm, to be 
deflected by the pressure, situated a t  the end of 
a housing which jetlines a long stem adjacent the 
diaphragm. A movable wall remote from the dia- 
phragm forms a chamber in the housing. A fluid 
passageway in the stem communicates with a 

pressure-fluid source. A unitary force rebalance 
valve assembly within the stern includes a valve 
close to, and coupled to the diaphragm, whose 
movement under increased pressure adjusts the 
value so that the fluid pressure in the chamber 
changes. The assembly includes a rod which can 
move with the movable wall and transfer force 
from it through the valve to the diaphragm, to 
balance the pressure on the latter. (BCA) Abstr. 
No. 4117/71 

385 
Swiecki, Z. 
The Flow of Plastic Body in the Screw 
Press 

Szklo Certun. 22(2),  47 

In Polish. The relations between the construc- 
tion of screw presses and the kinds of plastic 
bodies as well as the influence of the structure of 
bodies on the flow in the press are described. 
Changes in the flow of the body in the press are 
proposed, and a rheological equation is given. 
Modifications of the press construction are pro- 
posed in order to obtain a body of homogeneous 
structure. 5pp 7fig (BCA) Abstr. No. 3123/71 

386 
Taylor, W .A. 
S t r u c t u r a l  Ceramics-an In t roduct ion  to 
Ext rus ion  Techniques  

J. Sci. Res. Council Jamaica 2(2), 47 

(Abstract not available.) 8pp 4fig (BCA) Abstr. 
No. 7212659 



337 
Anrsied !lld\lStTleb. int 

Injectioiq Mouldel. $07 Vie 
Fittings for Sewzig, *? id Water 

Pateat KO. Hrrt. GH 1,281,385, i L  Jill, 1972. 

Main mandrel and a secondary mandrcl spaced 
frofi it are located in a die c 
mouldable r n a t c i d  IJld> be fo 
between thc mandrpls, until it conforills r o  the 
shape of the cavit!: 2 ~ 1  mandrels. T-, J’- and 
multi-branch pipes are moulds 1 (BCP,! ,?btfr. 
No. 72/2S81 

398 
Blilrne. A.J. 

Extrnsion Die Dcsigrr 

Am. Ceram. SOC. Bull. 51(2), l r i 4  

A brief ilotP. l p  (l~!A‘~9) Abstr. No. 7211287 

389 
Hructr, C.A. 
Zxtrttding  fin^ AIi~tnirla P O W ~ : : ~ - S  

Ceram. Age 88(fi), 18 

I ‘he results of various experiments in the extru- 
sion of LiiidP A ~ I I ~ ~ ~ J I A  powder ai th  three 
organic binders are presectcd. 8pp 5fig (3CA) 
Abstr. No. 73/0153 

Ceramic Dies for $k%rxaiiers 

%iFge!iadustrie (11). 512 

In German. An improved design is described, 
d e i ~ l i ~ p e d  in Rtrmdnia, of exirutkr dies used for 
bricks and tiles, which markedly incrmxs the 
reditAlice to wear of the dies. The latter are 
made from a model ffm-ie, the iiite:i<,i of which 
is covered crith sheets of ceramic material (hard- 

s 9 m Mols scale). ‘I’his material is made up 
of alumina-enriched refractory clay The sheets 
made up . \dh this body are biscuit-fired, 
inachirred, the! i  fired, a i d  fixed 011  the metal 
frame using strcl picces. The shapc of the die dif- 
fsis from that of ordinaiy ones. Resides having 
gwd resistai1cc> to wear, the clips havr a ntmber 
of other advantages. Sixteen million roohng tiles 
iidve beer, ext i  d e d  through one die, with ahra- 
sive wear less than 0.2 to 0.4 II~IYP. (BCA) Abstr. 
NO. ‘7Ji1335 

392 
craven, R.E. 

Brick Seiting Systems Allied to 8Eib 
Extrusion 

Br. Ceram. Rev. (IO), 31 

A brief review, of the stiff extrusion process, with 
details of the machinery required. 2pp (BCA) 
Ab:;ir. No. ?2/3311 

.- 

393 
Uuncan, J.F., and K.J.D. MacKcnzic 

Clay Ha:*denaing 

l’atent No. Brit. G S  1,278,044, 14 Jun, 1972, 

G a y  (e.g., kaolinite) is hardwed by applying an 
electric poteri tial across it (preferably greater 
than 450 V ac or dc) rwhilst heating a t  greater 
than 850 deg~ltcs C optionally a t  reduced pres- 
sure. A greater degree of hardening is achieved in 
a shortei time than with heating alone. (HCA) 
Abstr No. 72/231-i 

- 

394 
Ellistown Pipes, Ltd. 

Extrusion Apparatus 

Patent No. Brit. GH 1,231,562, 12 Jul. 1972, 
391 
Cord,,, ear1u. G.h%. 



Comprises an aniaul.ar extrusion orifice and a two 
part mould defining a mould cavity having two 
IJ-shaped end h c t .  parts to Corn) the limbs of the 
junction. After moulding i s  complete the inner 
niould part i s  mcs~ed away fronu the orifice to 
allow the d a y  pipe to evtride and move the jianc- 
tion from the orifice, (HCA)  AbsLr. No. 72l2583, 

395 
Ellistown Pips, Etd. 

Exica.klsirnn of CIay Pipes 

Patent No. Brit. GB 1,281,561, 72 Jul, 19’72, 
Equipment comprises a socket inould dowii- 
stream of the extrl.isioa dip and a movable hdHa 
upstream of the die, so that 1 he flow of cley into 
the rnoaild caii be restricted on one side of ?,he 
mould. The socket is  atdynnmetrical and requires 
a greater volume of clay dt one side. The haf& is 
used lo emure complete filling of the mould. 
(RCA) Abstr No. 72/2682 

396 
Iiungarian Stanch ds Associati013 

Testing of Uatreafced and Processed Ptas- 
tic Cermnaics 

Hung. Stand MSZ 127881’8 

In Hungarian. (A4bstraci not available.) (BCA) 
Abstr, No. 751824Q 

397 
Int,ernational Business Machines Corp. 

Forming ceramic Sheets 
Patent No. Brid,. GW 1,280,078, 5 ,SUI, 1972, 

Viscous sol containing particulate ceramic n iak  - 
rial IS extruded through an elongated opening. 
Then the extrudate is coagulated and severed. 
The sol dispersion is preferably weakly alkaline 
or am-alkaline, and the sol contains a linking 
agent having polyvalent rations or complexes, 
which i s  activated by passing the extruclate inlo 
strongly alkaline medium. The sol is prefixa’nly 
aqueous and contains mannose-galactose copoly- 
mer (Guar gum) as a particle binder. The 
coagulant i s  preferably separated from the extru- 
sion opening by an immiscible liquid. Patterned 
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plugs can be removed from, and repositioned in, 
the body. (BCA) Abstr. No. 72/2684 

400 
Ravivaglioli, A., and G. Vccchi 

Out l ine  of D r y i n g  P r o c e d u r e s  in the: 
Ceramic I n d u s t r y  and Main Drying Fea- 
tures of Raw M a t e r i a l s  and Ceramic 
Bodies 

Ceramurgia 2(1), 22 

In Italian. The dehydration of ceramic mixtures 
in a pfa t i r  state at  0 to 100 degrees C is a fairly 
critical operation as it involves both a water loss 
and shrinkage. This paper examines the basic 
factors involved and describes briefly the various 
drying methods, with special reference to those 
techniques which permit a proper dehydration of 
the parts just formed and of the raw materials 
employed in a very short time. A brief descrip- 
tion i s  given of some methods recommended for 
recording the behaviour of clay mixtures during 
drying by means of the Adamel 
” Harelattographe”. Some typical clays and argil- 
laceous rocks of different origins are examined, 
and their chemical nature and hehaviour on dry- 
ing are described. Finally, the results of studies 
on d’Arvor kaolinite in France are reported, 
namely: the need to subject mixtures to vibra- 
tions in order to eliminate possible strain 
deriving from the drying dynamics: the impor- 
tance of the orientation of particles; the action of 
leaning agents such as grog or silica. 9pp 23fig 
Stab (RCA) Abstr. No. 7310725 

48 1 
Rsget, M 
The Drying ~f Ceramic  Producks 

Ind. Ceram. (648), 83 

In French. After a brief review of some interest- 
ing theoretical ideas of drying, the author studies 
the factors concerning the drying time: dimen- 
sions or dispersion of a product, relative velocity 
of the air, temperature and humidity of the air. 
Theii he studies the physical hehaviour of the 
products during drying and notably the stresses 
due to frictional forces and capillary forces. Cer- 

tain physical characteristics of the products 
iiiAuence the drying: Specific surface, ratio of 
porosity, particle-size distribution desorption 
curves, etc, Finally, in the last part, he gives dif- 
ferent examples of dryers: tunnel dryers with 
inverted transverse flow, dryers on superposed 
covers and by forced convection, double-layer 
dryers, pneumatic dryers, fluidized-bed dryers. 
6pp l.lfig (BCA) Abstr. No. 72/1559 

402 
Rudakov, V.N., et  al. 

cture of Moulding 

Glass Ceram. (Engl. Transl.) 29(10), 674 

The study of extrusion faults using cm-wave 
radiography is described. 3pp 5fig (BGA) Abstr. 
No. 74/1936 

403 
Sanford, R.A., J. Mooi, and E.S. Rogers 

Extruded * 4 l ~ ~ i ~  C a t a l y s t  S ~ ~ p ~ ~ t ~  
Patent No. US. US 3679605,25 Jul, 1972,3 pp. 

A method of preparing extruded, gel-type alu- 
mina catalyst supports is disclosed. The method 
involves mixing crystalline alumina hydrate and 
approximately 2-25 parts by weight of low den- 
sity polyethylene/100 parts of alumina and an 
extrudable amount of H20 extruding and calcin- 
ing the mixture in a molecular 0-containing gas 
to substantially burn away the polyethylene and 
form a support. Additionally, approximately 
0.5-3 weight 96 of starch and or methyl cellulose 
may be included in the mixture prior to extrusion 
and calcination. These latter materials are also 
burned out of the support during calcination. 
(CAS) Abstr. No. CA77(26):169287z 

481 
Schlegel, D. 

healogy of Plastic Ceramic 
Ind. Ceram. (647), 37 
In French. In plastic ceramic bodies subjected to 
low shear stresses in a Couette-type flow there 
occur discontinuous deformation processes and 



lamination phenomena. If, on the other hand, the 
meara shear rate i s  high, the material behaves as 
a homogeneous cotitinumn. In this case the shear 
stresses can be determined from the values men-  
sured taking into account the slipping along 
walls. It appears that slipping must not be 
ignored even with heavily profiled walls, Shear 
stress functions of plastic ceramic bodies are 
non-linear. 4yp 8fig l t ab  (BCA) Abstr. Noe 72/ 
1838 

405 
Schuster, Y., E. Gugel, and 14.W. Hennicke 

Investigations QXI. Texture and P ~ ~ ~ ~ ~ ~ ~ @ ~  
of Stane?ware. Pt. 2. Formation and 
of Occurrence of ~~~~~~~ in a Stoneware 

Ber. Dtsch. Keram. Ges. 49(9), 291 

In German. Electron and x-ray investigations 
and solution with MF show that stoneware bodies 
contain, in addition to the known primary axid 
secondary mullite phases, yet another phase 
forming as a result of thermal dissociation of 
illite. In the electron-microscope this appears as 
an extremely fine mixture of  primary mullite and 
liquid phase. Investigations were carried out to 
study the reaction kinetics of mullite form a t’ ion 
between 1050 and 1150 degrees C, and calcula- 
tions gave reaction rate constants o f  0.06 to 0.87 
(h-’). Owing to  the accelerating effect of the 
interlayer cations and the large specific surface of 
illitic clays, the experimental activation energy 
was calculated to be 45 k c d m u l  which is rather 
low in comparison to porcelain bodies. Homoge- 
neous distribution of the alkali ions is the cause 
of the early vitrification of stoneware, while the 
intimate mixing of the liquid phase and mullite 
i s  responsible for the wide vitrification range. 4pp 
7fig l t ab  (BCA) Abstr. No. 73/1160 

Body 

406 
Societe Geiierale De Fonderie 

Internally Spray Coating Pipe 
Patent No. Brit. GB 1,264,354, 23 Feb, 1972, 

Waste-pipe is spray coated internally as the pipe 
is extruded from a die, preferably clay mixture i s  

407 
Suddeutschc Kslkstic-Ytcrferk AG 

Gypsum Csmpzasitinn for ceramic 
Patent No. gr i t+  GR L,281,WY, 12, Jul, 1972, 

A niixturs of 0.03-0.15% NnK tartrate, 2-8‘76 (:a 
h y d ~ o g ~  phosphate, accelerator, a hardener a d  
a retarder, and balance alpha- and/or beta- 
hemihydrate of gypsum, i s  diluted with 24-35 nil/ 
100 g of a solution (I) including 2-25 ml of a 20% 
aqueous solution of a modified melamine resin. 
Solution (I) may also include p h e ~ ~ ~ l  resin and/or 
urea resin, as aqueous solution or solid. Connposi- 
tion snay also include a pore-forming agent and 
a CMC and/or a methyl cellulose. Moulds formed 
€rom the corraposi5ion have greater niechanicall 
strength than conventional plaster moulds. 
(BCA) Als~tr.  NO. 72/2679 

40 
Watanabe, N. 

stween the Plastic 
airentaal ~~~~~~~~X~ os 

J. Gram.  Soc Jpn. 80(3), 259 

In Japanese. The plasticity index uiah deter- 
mined by measuring the wet module of rupture 
and maximum deformaticsn. When the funds- 
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mental parameters, wet strength coefficient, and 
the plasticity index of the body werc known, the 
maximum deformation at  the moisture content 
of shaping operations could be calculated. Varia- 
tion of plasticity index due to ageing, amount of 
deflocculant, and clay content was examined. 
4pp 8fig l t ab  (BCA) Abstr. No. 73/0243 

418 
Worrall, W.E., and R.A. Khaii 

An Extrasion Method Qf Assessing the 
Plasticity of 6:latys 

Trans. J. IRr. Ceram. Soc. 71(6), 159 

A simple extrusiorr apparatus is described. The 
values determined put the various clays in an 
order approximately in accordance with that, 
generally accepted. Investigations showed that 
the plasticity indices obtained were independent 
of moisture content over a wide range. 3pp 3fig 
l tab (BCA) Abstr. No. 73/0905 
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41 1 
An Extrusion Method of Assessing the 
Plasticity of Clays 
Ceram. Inf. 8(9), 512 

In Italian. The values determined put  the various 
clays in an order approximately in accordance 
with that generally accepted. (BCA) Abstr. No. 
7410581 

412 
Alhenque, M., and M. Fernandez 

A Study of Additives to Improve the Dry- 
ing of Clays 
Terre Cuite (58), 5 

In French. The effects of a number of organic 
additives on the properties and drying behaviour 
of brick clays were studied. 13pp lfig (BCA) 
Abstr. No. 7411696 

413 
Ciontea, N. 
Consideration on the Single-Firing of 
Domestic Porcelain 
Vincenzini, P.(ed.), Single-Firing and Automa- 
tion. Proc. 2nd Internat. Meeting on Modern 
Ceramic Technol. Faenza: Centro de Richerche 
Technologiche per la Ceramica e Ceramurgia, 
1973, p. 52 

The paper presents some results concerning 
improvements to the dry strength of domestic 
porcelain ware with a view to future mechanized 
glazing and some aspects of the firing conditions 
of single-fired products and their quality. 3pp 
(BCA) Abstr. No. 74/1713 

414 
Coudarny, J. 
Drying Developments Since 1965 
Ind. Ceram. (6621, 343 

In French. Examples of dryers used in 1955 on 
the one hand and in 1970 on the other in the pro- 
duction of t,iles and bricks, plates, flower pots, 
and tiles, show that the development has been 
hot air, infra-red and high-frequency drying. 5pp 
7fig (BCA) Abstr. Nu. 7313016 

416 
Dangler, E.W. 
Comparative Rheological Behaviour of 
Suspended Clays with Varying Ionic 
Composition 
Diss. Abstr. Int. 34(6), 24033 
Thesis: Univ. Hawaii, 1973 

(Abstract not available.) Order No. 73-28,798. 
253pp (BCA) Abstr. No. 7512942 

416 
Fuchs GmbH 
Extrusion Die Assembly 
Patent No. Brit. GR 1,340,122, 12 Dec, 1973, 

Wear- and temperature-resistant die insert for 
preheated billets of titanium alloys is held inside 
a die holder of an extrusion press between a 
tapered entry sleeve bearing against a billet 
receiver and a ceramic insert of low conductivity. 
A surface of the ceramic insert adjacent the die 
insert is provided with electric heating for the die 
insert. (BCA) Abstr. No. 74/1258 

417 
Grunewald, H. 
Rheological Properties of  Screen Print- 
ing Media and Pastes far the Decoration 
of Tiles 
Sprechsaal 106(21), 823 
In German. The flow properties of a typical 
screen printing medium were determined. The 
influences of the viscosity of the medium and 
screen-printing paste on production procedures 
are discussed. 3pp 7fig (BCA) Abstr. No. 74/0702 

418 
Guella, M.S., and D. Rosignoli 

New Method of Studying Raw Materials 
and Chemical Additives in Manufacturing 
Technology 
Ceram. Inf. 7(11), 626 

Also Indust. Ital. Later. 27(1/2), 5 

In Italian. The article is chiefly concerned with 
the properties of binders. 5pp Sfig Ztab (BCA) 
Abstr. No. 74/0674 
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419 
Kessel, E. 

Construction Characteristics of Modem 
Extrders  for Stoni-ware Pipes 

Keram. Z 25(11), 616 

In Gcrinan. The design requirements for extrud- 
ers for 300-600 mm pipes are discussed. 2pp %fig 
(BC4) Abstr. No. 74/0682 

420 
Kuch, F. 
Quality Surveillance and Control of the 
Clays of WSTester;va43 

Kerarn. Z. 25(9), 465 

In German. A hief  description of a plant wherr 
the properties of the final clay are rna in tahd  by 
the blending of diffweint raw clays. 2np Gfig 
(BCA) Abstr. No. 74/0675 

421 
T,each, B.E., G.G. I I r i t ~ ,  and U.J. Royer 

Extruded A l u ~ i  

Patent No. Gel. Offeir DE 223‘7861,22 Feb, 1973; 
U.S. US Appl. 168420, 2 Aug> 1971, 24 pp. 

In German. A highly porous title poduct  of low 
dciisity and very low shrinkage for use as a cata- 
lyst or catalyst carrier is obtained by mixing a 
specially prepared, h e l y  divided AI2O3 with 
water to give a putty-like mixtiire a i d  extruding 
the mixture. The A1203 is p r e p a i d  by hydrolysis 
of ’41 alkylate followed by separation of hydrated 
A1203 from the organic portion, mixing of the for- 
mer with an organic solvent such as Me2C0 or a 
CI-4 aliphatic alcohsl, and dlying of the res1:!talii 
aqucous A128,-solvent mixture to  give -an A1203 
having a loose bulk density of 0.13-0.56 g/crn’, a 
pore volume of 0.8-9-5 crn3/g. a specific surface 
area of 250-500 m2/g. and sn A1203 content, 
greater than ‘i?Cr. The water may contain less 
than or equal to 2 C c  of an acid of alkaline compo- 
nent. Good results are obtained when the volume 
of the added water is equal to the pore volume of 
the Al2O3 to be extraded. The resu lhg  extruded 
AI203 after drying at 121 degrees for 6 hours has 
the respective valws 0.24-0.56, 0.8-7 0, and 150- 

350 a t  a diameter o f  0.08-0.635 cm. Thus, an 
aqueous ,41203 suspension obtained by hydrolysis 
of Ziegler A1 alkylates with water was coiiiacted 
with BuOII and dried to a product with the 
respective parameters 0.176, 1.99 and 283, which 
was mixed with K 2 0  to give a homogeneous mass. 
This was extruded and dried 2 hours at  121 
degrees to give a title product with the respective 
parameters 0.32-0.38,1.16 and 268. The amounts 
used were 500 g A1203 and 980 g H20,  the A1203 
content 90.4’~. (CAS) Abstr. No. CA79<4) 
:21080x 

422 
Metallwerk Plansee AG and Co. I<G 
Extrusion Dies 

Patent No. Brit. GB 1,308,752, 7 Mar, 19’73, 

These dies are well-workable and have no ten- 
deiicy of being w c l d d  to extruded material. 
‘I’hey comprise 40-98 vol (7L finely divided Mo 
andlor W and the remainder an oxide ceramic, 
preferably spinel stable a t  up to 1’700 degrees C. 
(HCA) Abstr. No. 73,4236 

423 
Ncsby, C.W., and K.G. Mwbner 

Continticus Mantaft~~lt~lrc of ExtaadeaS 
Alumina Structures 

Patent No. Fr. Demande FR 2139’715, 16 Feb, 
1973, 9 pp 

In French. An aqrieous solution of an alkali metal 
aluminate or a mixture thereof with less than or 
equal to 20 eo of an alkali metal silicate is treated 
with an acid material a t  pH 5 12 to precipitate 
A1203 or an A120,-Si02 mixture. The precipitate 
is filtered to a solids content of 10-20 weight c”0 
based on AI2O3, dried a t  93-538 degrees a i d  
recovered. The powder is washed, prewetted with 
water to form a suspension which is extruded as 
a strip. A suitable acid material is aldonic acid. 
The product is suitable as a catalyst support, 
especially in the petroleum refinery industry. 
(CAS) Abstr. No. CA79( 16):94137f 

4 24 
Pels Leusden, C.O. 
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Ca.ciSE5 Of  Lamillation and Met 
tr01 

7iegelindustrie (12), 438 

In German. The behaviour of clay particles chw- 
ing plastic defurmation is followed by means of 
models and by the strength determination of 
ceramic bodies in variolas directions. Lamination 
is caused by inhomogeneous flow and segregation 
phenomena and also by the loosening of the 
structure after the shaping process. Elramples 
show how laniination may be checked according 
to its cause. l l p p  28fig (BCA) Abstr. No. 74'1 384 

425 
Rawdon, Ltd. 

Extruder for Clay Pipes 

Patent No. Brit. GI3 1,330,469, 19 Sep, 1973, 

Core is supported in the die, extrusion passage by 
spider arms extending across the passage. A 
rotary cutter blade a t  the die outlet is advance- 
able and retractable transversely of lhe rotation 
axis, to cut transversely a tube extruded from the 
die, and i s  driven by the fluid or electric motor, 
the power supply line(s) to which are led into the 
core through one or more of the arms. (BCA4) 
Abstr. No. 74/0300 

426 
Rawdon, Ltd. 

Extrusion Press Control 

Patent No. Brit. GB 1,313,854, 18 Apr, 1973, 

An extrusion press has a control circuit which 
produces pulses in proportion to the length of the 
extruded product and cuts off the power supply 
when a pulse counter determines that the prod- 
uct has reached a predetermined length. The 
press is used parlicularly to produce clay pipes, 
ribbons or blocks, although the technique is 
equally applicable to metal and plastics extru- 
sion. The coiinter may have multiple channels for 
controlling formation of flanges, grooves, or other 
features at preset pulse counts. (WGA) Abstr. No. 
73/2446 

427 
Rim, H.R. 

Preparati~n of Fine Ceramic Bodies: A 
Counter-Current Interwive Mixer With 

Intercersm 22(3), 207 

In English and German. The mixing require- 
menta, in particular the specific mixing energy, 
for rnudern ceramic processes are discussed. A 
design fGr a coiantef-current, iritfnsive miser with 
a high energy rotor is described. (BCA) Abstr. 
No. 74/0676 

428 
Schultheiss, T.F. 
Operational Experience with Water Con- 
tent Control ~~~~~~~~~~~~~ 

Ziegelindustrie 26(10), 372 

In German. The develoynrrient and operation of a 
system for the contrd of water content, during 
clay preparation is described. 2pp Ifig (RCA) 
Abstr. No. 74/0677 

429 
Steventon, J. and Sons, Ltd. 

Casting Ceramics in Slip POP 

Patent No. Brit. GB 1,333,'707, 17 Oct, 1973, 

In a casting technicpie, after filling a mould, e.g., 
of plaster of Paris, with ceramic Slip and allowing 
a skin to form adjacent the rnoialid walls, surp l~s  
slip i s  drained from the cavity defined by the 
skin, air simultaneously being admitted to the 
cavity a t  n point below the top of the inould to 
avoid cstablishrrient of reduced pressure in the 
cavity such as might cause the skin to lift frmi 
the walls. The air may be atniospheric or higher 
pressure. (RCA) Abstr. No. 74/031)7 

430 
Tesla Narodni Podnik 

Forming and Drying Ceramics During 
Extrusion From a Press 

Patent No. Brit. @B 1,341,812, 23 Dee, 1973, 
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The material is passed through a heating cham- 
ber where it is electrically heated so that a 
continued stream of the extruded mass emerges 
a t  40-90 degrees C and, after emerging from the 
press nozzle orifice, i t  is cut into idividual extru- 
dates while still in this temperature range. After 
being cut, and before cooling below 35 degrees C, 
the extrudates are dried in a gas stream heated 
to 60-250 degrees C. (BCA) Abstr. No. 74/1050 

431 
Tesla, N.P. 

Ceramics Extrusion Press 

Patent No. Brit. GB 1,334,965, 24 Oct, 1973, 

The extruder has a rnat,erial heating chamber of 
the flow type with elongate electrodes against the 
curvature of the internal wall of the chamber. 
Extending from the mounting part, radially 
towards the centre of the chamber, is a second 
electrode part. The electrodes can be delta 
connected to a 3-phase supply, and three such 
electrodes may surround a conductive mandrel at 
the chamber centre. (RCA) Abstr. No. 74/0309 

432 
Thomas, J.P.F., J.L.E. Tranchant, and J.A. 
Ramond 

Double-Rase Powdered Explosive Com- 
positions 

Patent No. Fr. FR 2163816, 31 Aug, 1973, '7 pp. 

France 

In French. Di-Et phthalate is added to mixtures 
of nitrocellulose and nitroglycerin to increase the 
plasticity. The resulting explosives can be con- 
tinuously extruded a t  75. A satisfactory 
composition contains nitrocellulose (11.76 N) 
33, nitrocellulose (12.5 OL N) 22.5, nitroglycerin 
34.5, 2-nitrodiphenylamine 2, basic P b  stearate 
2.5, &-Et phthalate 6, M cryolite 0.6, Cu chromite 
1, and c2H2 black 0 .65 .  The combustion rate var- 
ies from 5.3 mm/sec for a composition containing 
no c2H2 black to 24.2 mrnlsec for 0.8'; c2H2 
black. Above this concentration the combustion 
rate levels off. The elastic extensions at  20 and 51 
degrees are 3.1 and 8.8"c, respectively, compared 
with 2.6 and 2.3"~) and 2.4 and 3 .35  for two con- 
ventional compounds. The elongations a t  
rupture at  51 degrees are 26.9.4 and law;, respec- 
tively, for the new coinposition and the 
conventional ones, arid the extrusion pressures at  
75 degrees are 110 bars for the new composition 
and 112 bars for a conventional one. (CAS) Abstr. 
No. CA80(12)%1724n 

433 
Von Reumann, 0. 
The OrigiPs and ktemedy of Faults in 
Ceramics, Especially in Porcelain Manu- 
factmre 

Glas-Email-Meramo-Tech. 24(9), 297 

In German. Some faults, with special regard to 
porcelain manufacture, are described, their 
sources indicated. and the measures to avoid 
them noted. The statements are intended for 
works rnaiiagers. (BGA) Abstr. No. 74/0124 



Clayworker 8:$(98ii), 10 

A comprehexisive internatiorial review of equip- 
ment tiow available for clay extrusion is 
presented. Included are manufacturers of eyuip- 
ment in the TY.K., ltaly, West Gerrnany and the 
TJSA. 7pp JMCA) hlbstr. No. 74/3453 

435 
Angenitskaya, R.H. 
A Study siftbe Kinetics and Meehaaaism of 
the Drying Process in Ceramic Materials 

(Abstract not available.) 3pp Ifig (BC4) Abstr. 
No. W1622  

43 
Berger, D. 

aviour of H y g r ~ s c ~ p i ~  Capil- 
lary Porous Solids Under Non- 
lsothermal Drying Collditions 

Diss. Abstx. Int. 35(2), 797-3 
Thesis: IJniv. of Waterloo (Canada), 3973 

Available for consultation at  the Univ. of Water- 
loo Library. (BCA) Abstr. No, 75/2662 

437 
Egg ,  TI., and S, Middleman 

Mixing in a Screw Extruder. A 
esidence Time ~ i s ~ r i ~ u ~ ~ ~ ~  and Strain 

Ind. Eng. Chern. Fundam. 13(1), 66 

A mathematical model for the two-dimensional 
Row field of power-law fluids in a screw extruder 
is developed and used to calculate screw charac- 
teristics, residence time distributions, delay 
times, and a weighted average total strain of fluid 
elements. Tbe dependence of these variables on 
fluid properties and operating variables i s  pres- 
ented and discussed. Experiments were 
performed with Newtonian arid strorigly non- 
Newtonian fluids which are in very good agree- 
ment with the predictions of the theory. 6pp 
I’i’fig I tab (BCA) Abstr. No. 74/1992 

438 
Dorst, M. 
Automatic ~ ~ ~ s $ ~ ~ l a t ~ ~ ~  for Body Prepara- 
tion in the Ceramic Industry 

Ind. Geram. (673), 368 

In French. Two principal systenis of preparation 
are described. For very large installations, inter- 
mediate silos are uscd on a daily basis for each 
pre-ground constituent, fed by automatic con- 
veyer belts then weighed electronically and 
loaded automatically from the mills or down- 
streani mixers, with centralized control. For 
small and medium sized installations, weighing is 
carried out in a linear proportioner, set on dyna- 
mometer gauges, and which can be loaded using 
a mobile loader. 3pp (BCA) Abstr. No. 74/3436 

439 
Interoptik Handelanstalt 

Nu1tilayt.r Extrusion 

Patent No. Brit. GI3 1,374,858, 20 Nov, 1974, 

Tiles are made by using a brick extruder to 
extrude a series of superposed layers of clay, 
imparting uniform speed to layers at the 
extruder outlet, placing an impermeable coating, 
preferably of Al, oiled paper or plastic sheet on 
upper and lower surfaces of the layers issuing 
from the outlet, introducing between adjacent 
layers at  1 he outlet a particulate product, prefer- 
ably powdered polyvinylacetate with an 
appropriate amount of polyvinylalcohol, ensur- 
ing the separation and causing partial adherence 
atid removable by heat, cutting the layers, baking 
and separating. (BCA) Abstr. No. 75/0585 

440 
Joger, A. 

Central Body Preparation 

Silikattechnik 25(2), 52 
In German. A literature review. 3pp Gfig (HCA) 
Abstr. No. 74/2439 

44 1 
Larsson, H.F. 
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The EEect of Vibrations on Sedimcmta- 
l i U X l  i%-oc e sscs 
Diss. Absir. Int 35(3), 1245-B 

1 hesis: f 'halniers University of Technol. (Swe- 
deli), 1942 
'l'he ecttling of 41i suspo!!sions studied was 
enhanced by low frequcum vibrations and ultra- 
sonic vibrations, if the concentration of 
suspended material was high. Gamma radiation 
produced Aoccul~tion iin sewage sludge. Order 
No. 74-20,117. 178pp (RCA) Abstr. No. 75/2649 

r >  

442 
Limburg, G. 

Clay Praparirag System for Ceramic! 
Brick Industries 
Patent No. Brit. GH 3,363,283, 14 A4ug, 1974, 

The system includes a control circuit to coritrol 
the weter content of the clay by means of either 
the clay or water fceclei-s, the controlling paraine 
ter being the current fed into the control circuit. 
A thcxno cunuer tt.r takes the current fcd into the 
circuit to measure the actual value of the water 
content, the incoming ac signal being converted 
to a dc vokage. Preferably it is conilected by an 
adjust,able resistor. The control circuit also 
includes a range controller, and the water feeder 
has a valved regulator. (BCAP) Absti. No. 74/3072 

443 
Lyng, S., a i d  I<. Garnkm 

Anorthosite as ai Ceramic Raw Material. 
I. Extrudable and Castable EBcetriesl 

'l'rans. J. Br. C:eram. Soc. 73(5), 133-7 

Norway 

Anorthosite from 3 different locations in Norway 
were used as a ceramic flux in electrical porcelain 
containing less than or equal to 365 M203 and 
vitreous china. Dense prductc; using anorthosite 
as a Aux were difficult to obtzin when firing cycles 
of greater than 24 hours were used. For short fir- 
ing cycles, anorthosite had good fluxing power. 
For thc shorter iiring cycles anorthosite ceramics 
had less than or equal to 30'; lo~vei firing defor- 

~ ~ r ~ ~ i ~ i n  R P l a  vitreous china 

mation, a broad firing range, and higher density 
and strength than the corresponding bodies con- 
taining nepheline syenite. In addition to the 
usual ci ystalline phases (alpha-A12U3, yclar'tz, 
and mullite) a considerable amount of crystalline 
feldspar was present. Higher thixotropy and vis- 
cosity of ceramic slips coniaining anorthosite 
could be counteracted with slightly higher soda 
ash and water glass additions thari usual. (CAS) 
Abstr. No. Ci482(4):20987y 

444 
Matiyasovszky Zsolnay, T., and Y. B a h t  

The Influonce of the Methods of Prepasa- 
tion on the Properties of Clay Bodies and 
Green Ware 

Interceram 23(2), 128 

In Geriiian and k!nglisli. Two Hungarian brick 
clays were investigated. The grade ~f grinding, 
amount of working water and storage played 
important roles in determining properties of the 
clay bodies and green ware. 3pp 5fig 2tab (HCA) 
Abstr. No. 7413435 

445 
Mostetzky, II. 

Two Mode!s for. Evaluation of the Hydro- 
plasticity of ceramic Bodies 

Tonind. Ztg. 99(11), 287 

In German. The difference in plasticity of 
ceramic bodies is characterized by rnezns of two 
balls and two circular discs as very different ele- 
mental y models for hydroplasticity. Especially 
the influence of the water cotitent was tested. 
The combiliation of properties from various fun- 
damental elements are in good agreement with 
the observed plasticity. 2pp $fig (BCA) Abutr. 
No. 75/1123 

448 
Ol'Khovskii, I.A., and V.V. Nekrasov 

Electroosmotic Dehydration of High- 
Chamstte Compounds 

Refractories 15(6), 349 



11 I 

l’his is developed for drying large blocks, to 
replace convectiw drying which is slow and 
required large $loor space. Thus, the dryixig t i m e  
of a 500 kg high-charnotte product wtl:; reduced 
from 200 250 hours to 14-15 hours. 4pp 4fig 1 tab 
(RCA) Ahstr. No. 76/106@ 

4-47 
Papen, E.L.d.. H.13.B. Kaes, and G. L>ep!ace 

~ ~ v ~ ~ ~ ~ ~ ~ n t  and A ~ ~ l ~ ~ a t ~ ~ ~  of kfae ISO- 
static Pressing Process in the 

efractories, Ceraxaric and Electrical For- 

1nterr:eram 23(3), 304 
Also Keram. Z. 263(2), 86 
In C;er:nann and English The general techniyrae 
is descrlted and pressing methods divided into 
type of rubber niould and pressing iiuid used, 
and operating temperature. Pressing plttnt com- 
ponents and the iisfluence of certain parameters 
in the process, iiwluding i-ipechanism of powder 
compmtion, are discussed. Practicnl upplica 
tiom, such as the pressing nf refractory prodiicts, 
sanitarywure and ceramic: components, are also 
mentimed. 6pp 13fig ltah (HCA) Abstr. No. 74/ 
3454 

448 
Richter, W. 

Pipe Production 
Kerarn. Z. 26(11), 638 

In German. The paper is chiefly concerned with 
highly mechanized systerns for handling w d  set- 
t ing pipes. 4pp 19fig (BCA) Abstr, No. 75i1012 

ate TechnrPlsgy in StoPnewaPe 

’449 
Werkneister, G. 

Patent No. Def. Yubt., U. S. Pat. OK. T US 

USA 

929001, 3 I?ec, 1974, 10 pp. 

451 
Xienkiwvits, O.C., and P.N. Godlsole 

Flow of Plastic and Viseo-Plastic Solids; 
eference to Extrusion and 

Pnrming F;”po@essc?6 

h f , .  J. Numcr. Methods Eng. 8(4), 3 

A r i  effective numerical treqfiarnt of non- 
Newtaniaa flow by the finite element inelhod. is 
indicaled and is iiliislrated by  example^ of an 
extrusion process for wbicb approsimclte slip line 
solutions are known, 14pp 116g (tJCA> Abstr. 
Nv. 74/1@73 
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462 
Measuremen& and Control of Plasticity in 

Silik. J. 14(3), 97 

In German. Both the power consumption of the 
processing machine and the pressure in the 
spaces of the pugmill can be used as measures of 
Plasticity and water content. Methods of control- 
ling the latter automatically are described, and 
the diagram of a plasticity control installation is 
presented. 8pp (BCA) Abstr. No. 7610995 

453 
Conway, J.E, 

Extruded Catalyst Composition 
Patent No. U.S. US 3894966, 15 Jul, 1975, 3 pp. 

USA 
A dry mixture consisting of the following fines: 
Group VIE3 metal compound (preferably Mo) 4 to 
30, Group VIII metal compound (preferably Co) 
1 to 10 weight 5% and remainder alpha-A1203.H20 
is mulled with acid to form a plastic dough 
extrudable at  less than 500 psig. After drying and 
calcining, the catalyst is suitable for hydaodesul- 
furizatiou of petroleum fractions. (CAS) Abstr. 
No. CA283( 18): 153200d 

454 
Conway, J.E., and M. Raterman 

Extruded Catalyst Particles 

Patent No. Ger. Offen. DE 2511967,9 Oct, 1975, 
13 PP- 
USA 
In German. A method is described for the prepa- 
ration of extruded catalysts which led to an 
increase of the macropore volume (greater than 
100 angstroms) of a resistant inorganic oxide cat- 
alyst or support. Thus, for the preparation of 
extruded catalyst particles, finely ground 
alpha-A1203.H20 was mixed with 2% Me Cellu- 
lose as a binder and lubricant. A sufficient 
amount of H20 as a peptizing agent was added to 
form a smooth and soft extrudable paste. The 
aqueous solution contained a linear primary alco- 
hol polyether as a surfactant. This mixture was 

kneaded and mulled 30 minutes and then 
extruded a t  10.5 kg/cm2, dried, and calcined at  
650 degrees. The catalyst can be used for 
hydrorefining elrude petroleum or distillate oil. 
(CAS) Abstr. No. CA83(26):209821b 

465 
Du Pont de Nemours, B.I. and Co., Inc. 
Process for Freparing Alumina Yarns 
Patent No. Brit. GB 1,414,854, 19 Nov, 1975, 
Refractory oxide yarns, especially polycrystalline 
alumina multifilament yarns, are produced con- 
tinuously by extruding a mixture of solid 
particles in an aqueous phase, the particles being 
more than 80% alumina and the aqueous phase 
containing dissolved basic A1 salts precursory of 
alumina. The proportion of solid to precursor i s  
such that 35-75% total oxide is provided by the 
solid particles, more than 80% of the oxide being 
alumina. The particles are less than 5 mu m with 
more than 98% less than 3 mu rn (equivalent 
spherical diameter). No dimension is less than 
0.0054 mu m (measured by electron micrograph). 
The extrusion is through orifices to give a multi- 
filament yarn containing 30-60% volatile 
material which is subsequently removed by heat- 
ing. The precursors me converted to oxide by 
winding onto a collapsible bobbin to form a 
shrinkable, continuous filament yarn package 
which is heated to 300-1400 degrees C until vola- 
tiles are reduced to less than 11 %. (BCA) Abstr. 
No. 7610433 

456 
Handle, F. 
Perspectives in Ceramic Shaping Tech- 
nology 
Interceram 24(4), 262 
The paper briefly discusses the relationships 
between extrusion in theory and practice. 4pp 
$fig (BCA) Abstr. No. 76/2582 

457 
Hohmann, H. 
Development of the Conception of the 
Drying Technique in Building Ceramics 
and Heavy Clay Industry 



113 

1975 Documents 

Silikattechnik 26(4), 111 

In German. (Abstract not available.) 3pp 2tab 
(BCA) Abstr. No. 76/0285 

458 
Kermaikmaschinen mbH and Co. XG, Ges. Fur 

Screw Extruder for Ceramic Materials 

Patent No. Brit. G H  1,389,270, 3 Apr, 1975, 

Ceramic materials are extruded by a screw 
mounted on a driven shaft, the screw including 
screw sections for compressing and conveying 
ceramic material to an extrusion nuzzle. The 
screw sections arc? mounted so as to rotate with 
the shaft but to be axially movable with respect 
thereto during extrwion, the smew being sup- 
ported independently of the shaft by a thrust 
bearing against axial pressure generated during 
extrusion. Preferably a bush is disposed hetwween 
the thrust bearing and the screw section adjacent 
thereto, the bush being a11 interference fit on the 
shaft and having one face sized to match a hub 
portion of a screw section in contact therewith 
and another face for contacting the thrust bear- 
ing. (BCA) Abstr. No. 75/1695 

459 
Ihobeloch, G,, and F. Soukup 

Measures for Reducing the Energy 
Requirements in the Building and Heavy 
Clay Industries 

BaustofEndustrie, Ausg. A 18(6), 27 

In German. The main recommendations are: to 
use mixed air dryer with internal heating and 
reversible airflow and lhen to fire in a short tun- 
nel kiln. 3pp (BCA) Abstr. No. 76/2607 

460 
Leach, B.E., and G.G.  Hritz 

Extruding Alumina 

Patent No. U.S. US 3917808, 4 Nov, 1975, 5 pp, 
In preparing extruded Al2O3 shapes for catalyst, 
support, commercial a1pha-Al2O3.H20 is mixed 
with a monoprotic acid, e.g., AcON, and then 
with a polyprotic acid, eg., citric acid. Sufficient 
H,O is added to form a paste and the mixture i s  

extruded, followed by drying at 240 degrees F 
and calcining a t  900 degrees I?. 'The: product con- 
tains 80-10096 A1203, has a 'x-~ulk density of 18-35 
Wft3, and is stable in H,O. (CAS) Abstr. No. 
CA84(12):80375y 

46 1 
Mewis, J. 

On the Need for ~ l t i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  Thea- 
ries in the Analysis of Thixotropic 
lBekavi0ur 

J. Phys. D: Appl. Phys. t3(12), L148 

A t  present inost thixotropic thcories use a single 
parameter to describe the reversible structural 
changes caused hy  shearing. 'I'hc need for a more 
general theory has been. inveetigated and argued 
against recently. On the basis of new experirnen- 
tal evidence it i s  shown here that, under certain 
conditiorns, physical phenomena occur which 
require a multiparameter model for their expla- 
nation. Viscoelastic and dielectric measurements 
are discussed that prove a difference in structure 
between recovery under shear atid recovery at 
rest. The data include both systems with inter- 
rriolecular and with interparlieulate structures. 
The difference in structure calx be explained on 
the basis of a three-dimensional network which 
develops after cessation of Aow, whereas under 
shear the structure consists usually of isolated 
elements of varying size and shape. This picture 
i s  in agreement with the measured spectra. 
Finally a simple experiment i s  suggested t?vhick 
allows one to estimate the necessity for a multi- 
parameter description of a given thixotropic 
system. 4gp 2fig (BCA) Abstr. No. 7610481 

462 
Orlova, I.G., Ya.M. Grinberg, and 1.S. Kainarskii 

aasgiosl Properties an 
hermoplusticized Refr 

Tnorg. Mater. (Fhgl. Transl.) 11(1), 124 

To obtain by hot-pressing refractory artifacts 
with a porosity of less than 5 $70, the thermoplas- 
tic composition must have a static yield point at 
the pressing temperature whkh is not less than 
(30-40) x 106 dyn/cm2, and the sum of plastic and 



slow elastic deformatioiis must not be less than 
90 95'0 with the condition that the piessing 
pressure exceeds the yield point hy a factor of at  
least 1.5-2. 7'he duration of holding of the pres- 
sure tlirist enreed the rdaxdtion period by a 
factor of a t  least two. dpp 46:: (H@h)  Abstr. Xo. 
75/334:3 

463 
Higaud, J. 

Drg i12g of Ceramic Co?rrpositions 

Ind. Ceram. (6841, 321, (6851, 391 

In French. 'Jarioiir theories of drying of cia). ale 
considrced. Ano~naLes in the drying shrinkage 
C U : ~  are diswssed. and the etfects of dr)irrg 
shrinkage curves to predict optimum dryiiig 
scheddes art iiotci. Chemical change? elbring 
dr>ing and the cieveloprrcnt of textuie are con- 
sidered. (RCA) Ahqtr. No. 'i6/2256 

46 a 
Riley, K.L., W.T. House, and J.E. Hofmam 

Ifydmtrealifig Cdtalyst 

Patent No. ~J.S.  US 3905915, 16 Sep, 1975, F, pp. 

USA 

Hydrotreating catal\ sts containing approxi- 
mately 4c, COO [130';-96 61, 13'(  MOO? [1313- 
27-51, and 2-4( 'c  SiOz uiih the halance A1,0, 
were prepared 5y proced-ires that involved either 
extrusion or conventional spray drying. The 
extruded catalyst differed from the spray-dried 
catalyst in having incrtnxd surfaw area ill pores 
of 39-80 angstroms diameter and higher activity 
in the hydrodesulfurizatir,rl of petroleum resid - 
ual fracrions d t  600-850 degieir F and 500-250 
psig. :CAS) Abstr. No. CA484(?).7451r 

46.3 
Safronova, J.P., E.V. Degirarevn. and 1.S. Mai- 
narskii 

The Rheological arid Technological I'iop- 
erties of  Si1icoh.i Carbide Slips aad 
Castings Containing Added Silicon and 
Clay 
Refractories 16(1/2), 45 

For producing silicon carbide refractcries by slip 
casting the optimuili pII range is 8.5-11 fihether 
the slip contains or does not contain added clay 
or silicon, although the kinetic stability of the 
slip IS decreased in this case. Added clay 01 sili- 
con increases t h e  viscosity slightly and reduces 
the zeta potential, more particdariy with an 
increase in the c!ay conteiit fiom 3 to 10% and 
in the silicon content from 20 to 40Cr.  4. decrease 
in the watei content of the silicon carbide slip 
with added clay or silicon even f r lm 40 to  35-0 
causes a significant increase in the kinetic stahil- 
ity of the slip? therefore a water colitent of 35@; 
should not be exceeded. T h e  silicon carhide cast- 
ings should be fired once only a t  thz ultimate 
temperature because prefiring a t  a low tempera- 
ture reduces their density and strength. With a 
suitable firinq i.ycle the method of slip casting 
can be used for formilig large clay and nitride 
bonded products *ith good ceramic properties. 
5pp ll-tig Stab (BCA) Abstr. No. 76/3027 

466 
Szhlegel, D., and H. Rautenbach 

RloDocBc1 T'ests on Transport Phenomena of 
Plastic Ceraaaic Masses with Wd1- 
Sliding-ZRecr; iur Extruders 

T o n i d .  Ztg. 99(3), 62 

In German. High-concentrated dispersions, such 
;as plastic ceramic masses, show a remarkable 
wall-sliding eifect. This effect renders the rheo- 
metric meamwemeats more difficult. Model tests 
tried to evaluate the flow properties of plastic 
ceramic masses in extruders without knowledge 
of rhmlogical data and parameters of wall- 
sliding. For some special cases it is possible to 
transform the resu1t.s of one model to another, if 
the materials used are irlectical. In principle a 
transformatiori is possible, even by model experi- 
ments with different extruders with low pressure 
gradients, considering the IRW of similarity. Actu- 
ally many screw extruders of the ceramic 
industry are working with low pressure gradients 
in the screw housing causing plug flow with a wall 
shearing stress depcnding on the wall standa.rd 
pressure. If the pressure is increased the ceramic 
material is deformed, arid the wall effects are 
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very difficult to evaluate. Model transformatiow 
become impossible. 4pp 7fig l tah (BCA) Abstr 
No. 76/0011 

467 
Schmidt, H. 
New Methods for In 
lating the Drying of 

Sprechsaal 1O8( 19/20), 605 
In German, (Abstract not available.) 3pp 3fig 
(BCA) Abstr. No. 76/2254 

468 
Srnolski, ta. 
The Development of a Continuous Vapor- 
ization Drier for the uilding Ceramics 
and Heavy Clay Industry 

Silikattechiiik 26(4), 113 

(Abstract not available,) 4pp Fjfig (BCA) Abstr. 
No. 7610284 

469 
Vyas, K.D. 
The Drying of hick Porous Materials 

Diss. Abstr. Int. 35(12), 5880-113 

Thesis: Illinois Inst. 'Fechnol, 1974 

An examination of the mechasiism of water 
removal from porous solids, and a mathematical 
model therefor. Predicted d a h  for B range of 
ceramic materials agree with experiment. Order 
No. 75-12 820. 97pp (RCA) Abstr. No. 76/0028 

470 
Vycudilfk, P. 

A Contribution to the Mechanism of Pept- 
ization of Concentrated Clay Suspensions 
Sililraty 19(2), 137 

In Czech. Suspetisions of three different kaolins 
containing various electrolytes were investigated 
by means of  a rotary viscometer. 'The course of 
coagulation and peptization in the system \vas 
assessed on the basis of flow curves tau(D)--the 

dependewe of tangential st rebs on strain rate. 
kihaluation of the relation of apparent suspen- 
sion viscosity to the amount of electrolyte 
s h o ~ d  Ihat the quantity of j m s  taking part 0x1 

exchange adsorption on clay particles a t  opti- 
mum pept,ilatiw WRS almoyt ~\lwirys identical 
when expressed as modifid normal concentra- 
lion. The  exchange is generally much less 
extensive than the exchange capacity of the clay 
material. 19pp 72fig l tab (BCA) Abstr. Nc. 76/ 
1554 

Patent No. Frit. GB 1,883,6%, 3 2 Feb, 1875, 

HoUon~ cylinder for an cxtrider or an iiijection 
~noulding m d i i m e  has on its internal surface a 
wear- and h.,lrarrosion-TAYist~~(nf 1 ining comprising 
tungsten carbide particles dispersed in an alloy, 
the lining h.iving beciz formed by centrifugal 
casting o f  a mixture of tcizigsten carbide part ides 
and a fused alloy, the mixture comprising (76 i 
tungsten carbide 30-45, Ni 22 61, Co less than 87, 
Cr less than 12. I3 1.3-3.0, Si 0.7-3.3, Mn less khan 
1.0, Fe IPPS than 2.3, C: less than 0.6. The lining 
exhibits both the wear and ahrnsion resistance of 
high-ferrous content alloy linings, and the anti- 
corrosive properties of noii-fPrroiis alloy linings. 
(BCA) Abstr. MQ. 75lll5ti 

472 
%ncha6i3s, G .  

Bask Studies on Atterberg Limits 

Indian ?J Sechnol 13(6;), 269 

The interaction of day  rnirierals on Atterberg 
limits is inw stngated. At high rrioisture contents 
the i i~f luenc~ of chemicals on clays is different 
from tha t  a t  low moisture ~ o n t e i i t ~ .  The varin- 
tion of Atterberg limits with variation in clay 
minerals and addition o f  chemic& i s  explained. 
5pp 6fig ltab ( M ' A )  Ahstr. No. 76/0701 
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473 
A ~ I K F ~ C ~ R  Society for 'resting a d  Materials 

1 s t  fo, T,ead atid Cadmium Extracted 
fiwm G l 3 Z C f l  ceramic sui-lacpa 

AS'I'M Stand C738-75 

(Abstract m t  available.) (SC4)  Abstr No. ,'i/ 
3282 

, s  

4'i 4 
Mrow~,  S.M.. and Jl N. Wallace 

Ylioslrhatcd Alumina kktrudates 
Patent, No. U.S {JS 3960273, 1 3  Jul. 19 16. 3 pp. 

USA 
Extruded *.1203 catalyst suppuits are prepared 
containin0 phosphie\ ,  1-10 weight , by prc- 
cipitariag the Al salt of i-t12i§04j3, Alt NO,),, and 
A!C1, with K 3r Xd dumiriat? in A p1i milt:!: of 
G.5-lg.Z ;i>d a temperature range of 90 190 
~ P P P W S  F with c i ~ i  A!,O, concenr,ration of 1 - 8 ' r .  
The praoipitntp is washed to remow the confani- 
inating i i 1 i i i ns  and c ariens. The washed hydrogel 

II20-sd yXosphaw -ompuu.id IS added to the 
illidled AiL! ) 3  powder, which i.: extruded. dried, 
and k i n d .  7'11~ phosphate addition improve. 
the activity of the catalysi. (LA3) Abstr. No. 
CA25( 18) : I3 126Xq 

415 
Gangadharan, T.M., ciid Suhrahmanyarn 

Extrusion Charactgristkc of Aliririina 
itefractsry ;p1cd;P5 

Trazxs. Iridiaii Peram. SOC. 35(4!, 1,; 
Alumina was xriillcc~ to 3.26 inti 1-n w c m  diametsr, 
mixed with vaiious proportioils of water and of 
a biii<!er s$,bich was starch whcnt flloil~,  prep,^ ed 
wheat ::our or g ~ i r n  t ragacmth  A qmall ram 
e x t r d e r  was Lvtructed. a i d  tile load necesswy 
to s t . 3 ~ ~  rxtiusion %as measur4  (kpending oli 

body composition. Gum tragacanth is a suitable 
binder, alld it is rrnough if the water content is 
2 0 ' c .  41>1> 2 f i g  stab (P@,%) Absti. NO. 1032178 

C o nt inn a 1 I ?li pro vein e nt in D rye 2s 

Zieg?lindustrie (3), 106 

In GermiSil. Hoth tunnel and chamber dryers 
hdve advantages. The use of air rccirrrilating syh- 
tenis r e p  e s e ~ t e d  a major development in 
chamber dryer Jesign. hiit their construction and 
particularly their control became increasingly 
cuk:iplicatet'l. Simple irnpulsr <ryeis, which are 
also in f sc t  chamber dryers, have been cmyioyed 
with success, but they take up a good deal of 
space, the air circulation is not unitoim and is 
less ecsnoiilical than the dryer with forced air cir- 
culation A combined circulation a i d  impulse 
svstePi1 is dpscribed. 3pp (BCA) Abstr. No. 76/ 
2608 

4'75 
Kohayashi, ?' , S. Suzuki. and M. Takahashi 

Mechairical Behaviouv of Plastic Clay 
Bo6y-Retarded Elastic Deformation 

J .  Ce~am.  Soc. Jpn. 84(975i, 542 

In Japanese. The model is composed of two parts, 
I ,  I" and '/Rn. arranged in series. Part "I" contrih- 
Utes to the qontaneous elastic defoi mation anid 
is constituted by many spring elements stood in 
a row, while pait "R" contributes to the retarded 
e!astic cleforination and is constituted by many 
spring elements and dashpot elements all stood 
ili  a row. IIow pait "I" behaves has been dis- 
ciicsed in a previous paper. h r n e  of the spring 
clements in part "I" are decayed and changed 
into dashpot elements, "R". These new dashpot 
elements, "H" are arranged in a series to  each 
otber and join to part "R" in a row. 'T'he rnechani- 
cal behaviour expected froin the new model thus 
derived ageed well with the results of creep tests 
on a losv tsnsion insulator hodv i p p  3fig (BCA) 
Abstr. No. '7713190 

a 78 
Kontn, J. 

Rapid Ifidustrial Control of Basic Rheo- 
logical Properties of Washed Kaolins 
us in g 1 m b ib om e t r y 

Intercerani 25(4), 249 
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The imhi'oometrie method, in which the rate and 
capacity of imbibition into a sample compressed 
under constant conditions are measured, can be 
used to detennini! the dry strength and BCWLP- 
bility of clay nxlaterials, The liquid absorbed b y  
capillary action reacts to the size, shape and sur 
face occupied hy ions of the components. ' Ibe 
imbibometric wrves of 54 s-uriples of washed 
kaolins were expressed by simple tneasurez. i'he 
c o r r d a t h ~  diagrams slrowed ;a slight i n v e ~ ~ r :  
dependence between dry sk r rq th  and imhibo- 
metric measure and a direct dependence between 
flowability and imbibonietric nieasuae. Spp Sfig 
(RCA) Abstr. No. 717/2033 

479 
Kyan, C.P. 
Shaped Channeled Catalyst 

Patent No. 1,T.S. US 4328130 A; 4 May, 1982,7 pii, 

USA 
ItSxtrudates with iniproved catalyst properties a 02 

produced by forming alpha-Al,Q3:HL0 shapes hy 
conventional means and then saturating the 
extrudates with aqueous solutions of catalytic 
inaterials hefore drying the estrudate instead of 
after drying. The aqueous solution is applied by 
either dipping tlw extrudate in the solution for 
5-120 seconds or by spraying the solution. The 
particles are then dried by convenb,ional. means. 
(CAS) A4bstr. No. CA97(4):26269x 

480 
Leisenberg, M. 

~~~~~~~ and Apparatus %For ~ ~ t ~ ~ ~ ~ ~ i ~ ~ ~ ~ y  
Regulating the Plasticity of Clay Masses 
Patent No. Brit. GJ3 3,459,822, 12 l k c ,  1976, 

This method of automatically adjusting the plas- 
ticity of clay masses by addition of water, steam 
or a dry substance to  the mixer of a pr~ductioxi 
chain, including a tniusr followed by aai extrusion 
press, comprises the steps of measuring the plas- 
ticity of the mass in the head of the extrusion 
press or in a length of clay extruded thmefrlom, 
nieasuring the power consumption of a drive 
motor of the mixer, comparing the measured 
plasticity of the mass with a reference value in a 

Mostetzky, €3. 
The (Origin sf the Plastia? Beha9iou-s of 
Cera;77ic Pastes 
Cerarnicn IN2), 1 

In Italian. (Abstract nc:t availahle.) (BCA) Abstr. 
No. 76/3481 



118 

484 
Pels Leusden. C.O. 

Deformation of Plastic Bodies During 
Drying 

Me.;. Dtsch. Kerani. Ges. 53(1Q), 291 

In German. The mechanism of dcforriiation dur- 
ing drs ;ng, due to differences in the shrinkage of 
diff crcnt shapes, is explained using three types of 
test-piece: a sphere, a tube and a plate. Sugges- 
tions on how to deai with these diifcreiit niodes 
of deformation are discussed. 3pp 4fig (BCA) 
Abstr. No. ' K i l 2 3 2  

485 
Rieter Werkc Dipl-Ing Walter Haiidle Gmb'rI 

Apparatus for Kxtruding Flsw~B-rle Mate- 
rial- 

Patent No. Brit. GB 1,471,453, 21  Jan, 19'76, 

An extruder, e.&., for clay, comprises at least one 
rotatable cylindrical conveyiiig drum in a hous- 
ing with an irllet and outlet, circumferentially 
extending axially spaced projectioiis of equal 
height on the drum periphery, and a discharge 
deflector engageable between aJjacPnt pi-ojec- 
tions to divert material coiiwyed between thrni 
to the outlet '['he projections are adjacent the 
housing wall, convey material towards the outlet, 
and are spaced further from one another in tlir 
drum centre than at  the ends. The projections 
are preferably held apart by annular spacers and 
are annular, both projections and spacers being 
formed from arcuat? segments. The extruder is 
irisensitive t o  fluctuations in material character- 
istics and produces an extrudate of uniform 
structure. (UCA4) Abstr. No. 76'0 I 44 

486 
Koget, M. 

The D r y i n g  of  Ceramics 
Ind. Cerain. (691). l'i 

In French. Theoretical aspects, physical 
behaviour of substances, influence of particle size 
on drying, determiniiig dryer parameters and 
dryers in the ceramic industry are considered. 
32pp 37Gg (HCA) Abstr. No. 76i2609 

487 
Salomao, J.R., and P. De Souza Santos 

PBasticity Limits of Plastic Ceramic Clays 
Used for Sanitaryware 

Cerarnica ( S ~ Q  Paulo) 22(87), 101 

In Portugurse. The purpose was to change the 
water percentage necessary for extrusion. Three 
diiFe'erent clays of Sao Paulo State were ubed. The 
additives were various detergents, tannic acid, 
sodium silicate, sodium polyphosphate, sulphu- 
ric acid and polyelectrolytes. The nature of the 
effect depended also on the choice of clay. 16pp 
5i1g lotab (HCA) Abstr. No. 77/0864 

The Effects Qf SOlne Additives 011 the 

488 
Schuster, P., G. Kruger, and K. Bertsch 

Investigations on Texture and Properties 
of Stoneware. Pt. 4. The Effect of the 
Moisture Content of a Stoneware Pipe 
Body During Extrusion on Properties of 
the Material After Drying and Firing 

Ber. Disch. Keram. Ges. 53(10), 302 

In German. The properties of pipe materials of 
diffeyent recipes and different grog grain sizes 
were studied as a function of increasing water 
content during extrusion. In the moisture con- 
tent regiw tested the fluxural strength of the 
pipes decreascd wilh increasing moisture content 
during extrusion. Whilst the strength of rods 
fired at  cone 5 a / l l l  also dccreased with increas 
ing moisture content, a maximum was found for 
the riiig flexural strength, which tended to be dis- 
placed towards lower moisture contents with 
increasing grain size of grog. The apparent poros- 
ity increased with increasiiig moisture content, 
while a linear relationship was found for the total 
shrinkage. 3pp 7fig (BCA) P,bstr. No. 77/1326 

489 
Siegert, 11. 

Preparation Equipment for the Manufac- 
ture of Elsctroporcelaiii 

Xeram. Z. 28(1), 19 
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In German. Modern preparation equipment at a 
factory in eastern Europe ensures the producticn 
of good quality electroporcelain without, rejects. 
The entire preparation is carried oli t  without, 
dust. ‘rhe raw materials are dried and finally 
ground to give a wn&tmt  product for storage in 
the ample tiilus, which their guarantees uniform 
quality” Articles made range from the smallest 
insulating componacrits to insulators 4 m long and 
1,6 m in diameter. 4pp tifig (BCA4) Abstr. No. 96,’ 
1032 

494) 
Tanlgu&i, T , and T. Stlgimoto 

Gypsum C o ~ ~ ~ ~ ~ t ~ ~ ~  

Patent Nu. Gw. OEen. DK 2528304,22 Jan, 1976, 
22 1”. 
Japan 

In German. High strength exl rudable plaster of 
Paris (I) [26499-65-0] articles ,?re prepared by 
incorporating portland cement and 5 50 weight 
parts of a hydrophilic colloid forming powder 
(when 1 plus the cement totals 100 weight parts). 
The p ~ ~ d e r  is loess, chloride clay, or A1 silicate 
hydrate (11) [1386-30-41 with average particle 
size of 20-60 inu. Thus, an article extruded from 
a mixture I 70, cement 3C, with II 10 weight 7% 
has an initial settiiig time of 7 minutes and gives 
a good product whereas 100 weight parts 1 con- 
taining 10 weight parts I1 or no additives has 
setting times of 20 and 23 minutes, respectively, 
and both products are deformed by cleavage. 
(CAS) Alnstr. No. CAt34(16):110653s 

491 
United Kingdom Atomic Energy Authority 

Forming of Silicon Carbide Bodies by 
Extrusion and Ditts Therefor 
Patent No. Brit. GH 1,437,178, 26 May, 1976, 

Self-bonded SIC rings are made by blending 
alpha-Sic, C and a b i d e r  into a green mix, 
extruding through a die having a bore with an 
arcuate longitudinal axis, removing binder from 
the curved strips, siliconizing and making the 
strips up into rings. The binder may he removed 
in profiled grooves in a graphite block to avoid 

distortiuiz, a id  silicorrj zing i s  by infiltrating the 

duce bcta-SiC which honds the alpha-SiC grains. 
body by capillary artk,n with r n O l l t f ? l  s- to pro- 

(ISCA) hbstr. No. 76/215G 

192 
VarBamov, VP., L A  Mroichiik, and A.A. 
I Or’OrkQVB 

A New Wereahad for Estimating the Drying 
sensitivity cf Clays 

Ceramwgb Irt 2(2), 98 

Fourteen clays with different drying sensitivity 
w w ‘ e  R:T ’~rqyd in a series according to results of 
complex te~hnological tests in a clrcreasing order 
of their drying scnsitivify. It is propostd ’eo detcr- 
mine only that portion of the losses that is 
releascd in the temperature range abow the dry- 
ing temperatme, ne 100-200 degrees 6,  in order 
to compare different clays as regards the inter- 
layer moisture l o ~ t  driring d nyinp. A relationship 
was Found between the drnount of moisture liber- 
ated a t  up lo 200 degre5s C, mineralogical 
composition arid drying belnaviour of clays. IIav- 
ing determined the amomit of the interlayer 
moisture lost a t  108-200 degrees C ,  it, i s  possible 
to quantitatively evaluate the sont,ent of cornpo- 
nent, adversely asecting the drying sensitivity 
and predict the drying behnviour of a given clay. 
4pp (BCA) Abstr. No. 77/0624 

m 

es, W,R. 

e bY 
Set- 

ting 

Zieplindustrie (I), 14 

In German. Differences in the drying load me 
responsible for w i c k  vawintious in cg:aa:ity, relm- 
tively long drying tirzaes and inxeased power 
consumption. New types of cliamber dryer finger 
car and of tunnel kiln car wt-3 indicated, which 
would make it possible to achieve a dccisive 
improvement irr the Qettiag of the drying load 
and hence of thp entire drying process 2pp 
(BCA) hbsts. No. 7612610 
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494 
Welther, G.E., I .  Ionescu, and G. Ion 

Apparatus for Iteducing the Lengths of 
Catalyst Extrudatea 
Patent No. nom. RQ 60728, 21 Ikc ,  1976, 3 pp. 

Roinimia 

An apparatus is described for decreasing the 
length of catalyst extrudates from 30-80 to 5-8 
min. The apparatus (vertical tube) is divided in 
segments with metal exterior walls and rubber 
intcrnal walls. Compressed air is introduced 
between the walls periodically and alteniatively 
to the segments to reduce dianetkr and thereby 
brcak the catalyht extrudates. (CAS) Abstr. No. 
CA88(26):193335m 

495 
Zenz, F.A., and P.N. IZvwe 

Particle Conveying ~ K P  Extrusion Flow 

Ker,irns, 13.L.(ed.), Fluid. Technol., Proc. Int. 
Fluid. Conf., Meeting Date 1975, Vol. 2. New 
York, NY: McGraw Mill, pp. 151-8 

USA 

Extiusionlike flow of pneumatic powder trans- 
port is discussed. In this flow, the density of the 
gas-powder stream is near the bulk density. A 
test to identify powders that can be transported 
this way is presented. A 250 ml cylinder is filled 
with the powder. A steel ball (diameter 1 cm) i s  
released just above the powder surface. If the ball 
falls to the bottom, as if through a liquid, the 
powder is capable of extrusion flow. The property 
must be permanent and not dependent on aera- 
tion immediately before the test. A knobbed 
brass rod is more convenient to use than the ball. 
Coal powder (diameter less than 44 mu) passes 
the test, and its extrusion flow capability was 
shown in a 1 in. diameter plastic pipe. In glass 
beads (120 mu), FCC catalyst (43 mu), and 'I'i02 
(12 mu), the dropped weight penetrated only a 
short distance. When Cab-o-si1 was added to 
these materials, only the FCC catalyst Cab-o-si1 
equivol mixture (4 weight oc addition) passed the 
test. (CAW) Abstr. No. CA86(12):75178y 
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49 
Braaten T. 

and Means for ~€~~~~~~~~~~~~~ 
Refractory SBalCss 

Patent No. Brit. GR 1,474,713, 25 May, 1977, 

Refractory slabs, for rase in foundries as rcfrae- 
tory parts in conduits and nioulds for rreolteia 
metals, are produced by sirnultanecdy extrud 
ing arid dewatering an aqueous slurry of fibres 
and binding agent. A reciprncating plunger 
forces the slurry through a transversely elmgate 
passage; dewatering is hy the compacticm applied 
by the plunger in combination with vacw.m 
applied from a chamber through a foraminous 
screen at  the passage entrarxe. The action of the 
plunger also avoids a preferential fibre orienta- 
tion in the slab. The mechanical design of the 
extruder is specified. (BCA) Abstr. No. 77'/'1985 

497 
Bulky, 0.M. 

Piston Extruder 

Patent No. Brit. GB 1,461,773, 1 Jan, 1977, 

A piston extruder for clay comprises a die mem- 
ber rerriovably mounted to the barrel and a 
piston reciprocated by a pair of manually oper- 
ated levers, each of which is pivoted t a  the barrel 
and slidable through a pivot connected to the pis- 
ton. The dic meniber may conqirise a plate for 
cxtrusion of a tube. 7'he die member is Teleasab?y 
supported by inturned flanges, formed around 
three walls of the extruder barrel, and n further 
such flange formed in a door comprising a further 
wall nf the extruder barrel and which is closed by 
pivotable latches engaging pins at each side, and 
which is openahle about a ~ i v o t  for rernoval and 
replacement of the die, or adaptor, and for clean- 
ing of the barrel arid removal 0f surplus clay. A 
hopper is provided for loading the extruder with 
clay. The clay is downwardly extruded through 
a guide frame having actjustably spaced apart 
upper and lower members, the outer surfaces of 
which serve as guides for a wire, OP" knife, by 
which E required length of the extrudate may be 
severed. (BCA) Abstr. No. 77/121R 

In Hungarian. A method tried to character- 
ize brick clay plwticity b, measuring the 
rheological (viscous flaw) properties of relatively 
r8iliatep-l slips, 4pp 2fig %ala (DCA) Abstr. No. 
201S,l'i8 

499 
Derwinis, J., M. Wozniclii, and I<. Zebik 

cieascy of Decantation 
and Filitrartion of ~~~~~~~ Suspensions as a 
Function of ~~~~~~~~~~~t~~~ 

Szklo Ceaam. 28(1), 17 

In Polish. It has been tried to  Rnalyse this part 
of the processing of kaolin for Ihe range of con- 
centrations wed actually in an existing industrial 
installation The output bas been determined as 
the function of the C,-initial and the Ck-find 
concentration. 'The criterion to establish the 
optimum values of the p:mmeters was t o  work in 
a continuous manner. These values have heen 
foond by simulation and by computer calcula 
Lions. 4pp 8fig (BCA) Abstr. No. 77/2390 

500 
English Clays Lovering Pochiii and Co., Ltd. 

Particulate SoBidt4 
Patent No. Brit. GB 1,482,258, 10 Aug, 197'7, 

A mixture coxlnprisi tiq a particulate solid material 
R I  rd water is deflocculated with ti water-soluble 
deHocculating agent to form an aqueous slurry 
which is dewatered lo form a cake of reilueed 
water content compared to the slurry, and the 
cake i s  subjected to mechanical work comprising 
at least one cycle of applying and relfixing stress 
to the cake to f ~ ~ r m  a second aqueous slurry? 
wherein the solid material i.; precipitated cal- 
cium carbonate or a ground, fritted ceramic glaze 
composition. The deflocculated mixti ire is pref- 
erably dewatered in a pressure filter, and the 
mechanical work may be performpd by a jaw 
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crusher or dough mixer. (BCA) Ahstr. No. 77/ 
2674 

50 1 
Feistel, G.R., and G.K. Pecsiinisis 

Silica-Alumina Catalysts 

Patent No. U.S. US 40394‘14, 2 Aug, 1977, 5 pp. 

USA 

A1203 rmnohydrate carriers were prcpxed for 
extruded catalysts, especially for Co-Mo cata- 
lysts for desulf‘urizathn of petroleurn prodm ts. 
Thc M2O3 monohydr.:te VRC. .n;xed @ifla 8 pep- 
tizirig agent and H20, intensely shear-mixed, 
extruded, dried. arid calcined. Ir, a sample, 
alpha-A12C3 monohydrate with bulk dcnsitg 0.45 
g/cm3 was mixed with niolybiic acid and Co car- 
bonate, aqueous HNQj peptizing agent was 
added to form an extrudable gel. thc $isduct was 
intensely shear-mixed. extruded, dried, atid cal- 
cined. The calcined material was treated with 
ammoniacal Co nitrite-molybdic acid, and again 
calcined. ‘rhe p r d u c t  coiltained Co 3.2 and Mo 
12.9 weight r ( l  of which metals 7 5 5  was intro- 
duced by coextrusion and 25 cc by iinpregnating. 
(CAS) Abstr. No. CA87(14):107239h 

502 
General Refractories Co. 
Extrusion Die 

Patent No. Brit. GI3 1,471,217. 21 Apr, 1977, 

A ceramic catalyst support compzises an 
extruded dried and fired section having parallel 
circular or square bores, L e .  at least 100. or 195 
or more bores/in.’. The suppoit may be extruded 
from stated quantities of kaolin, clay and talc, of 
which the chemical compositions are given, 
together with fused cordierite, colloidal rnagne- 
siurn aluminium silicate, and distilled water. 
using a die plate of stated dimensions and an 
evacuated extruder barrel. The support is 
extnided horizontally on to a conveyor frvm dies 
comprising a metal or plastics die plate, having 
passages for the ceramic and which, at  its down- 
stream end, is integrally formed with spaced 
apart pins defining the bores, surrounded by a 
collar defining the periphery of the section. The 

pins each overlap a portion of adjacent pairs of 
passages and the ratio of the area between the 
pins t o  that of the passages, in between 0.65 to I, 
to eiisure that the ceramic spread laterally from 
the passages into the space. (BCA) Abstr. NO. 771 
1’127 

803 
Gorelik, S.S., A.N. Uubrovina, and V.L. Ablaiio- 
skii, et  al. 

Recrystallization and Zlectricd Proper- 
ties of Low-Tempmature Thermoelectric 
Materials Extruded from Ceramic Blanks 

Izv. Akad. Nauk SSSR, Neorg. Mater. 13(11), 
199 7 -2000 

USSR 

In Russian. Study of the recrystallization and 
electrical properties of extruded Bi2Te3-Ri2Se, 
and Sb2Tc3-Bi;l’e3 thermcelectric materials dur- 
ing 1-hour aniiealing at 320-480 degrees showed 
that their clectr ical conductivities and ther 
rnoemfs depend on the particle size of the initial 
powder a i d  the heat-treatment conditions. 
(CAS) Abstr. No. CA88($):57470z 

504 
Hodgetts, G.B., and A.H.I. Freestone 

Extrusion Rheometer for Characterizing 
Thixotropic Materials 

Rev. Sci. Instrum. 48(4), 411 

A special form of extrusion rheometer has been 
developed for characterizirng thixotropic pastes 
and high viscosity materials. It consists of a cyl- 
inder with ail orifice situated halfway along, and 
has a piston a t  each end. In use, a sample plug of 
rnsterial is forced through the orifice a t  a uniform 
rate by one of the pistons, and the load required 
is recorded. After a given recovery period, the 
material is forced back through the orifice by the 
other piston, and the load again recorded. If the 
material is thixotropic, i t  will have a reduced vis- 
cosity on the second “pass”, and the percentage 
reduction in load will be related to the thixotropy 
of the sample. 3pp 2fig (DCA) Abstr. No. 77/2.124 
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505 
Japanese Standards Association 

Testing Method for ~~~~~~~~~~t~ Index o f  
Fireclay Plastic 

Jap. Stand. 3s R 2574 

In Japanese. (No abstract availaEle.) (BGA) 
Abstr.. No. 77/3526 

Rheological ~X~~~~~~~~~~ of 71' 
Bodies 

Epitoanyag 29(2), 41 

In Hungarian. The dry material content of a slip 
suitahle for spray drying is approximately 
61-627o if S O C ~ ~ W ~  c?,rboilate w ~ t e r  glass 01 

Dolnpix CA are used, slightly lower jf sodium 
humate or sodiunn tannate electrolytes are used. 
Electrolyte-cormtainiIlg slips and plasi ic bodies 
made of their spray-dried powders have dilatant 
flow properties, hardening upon shearing. Has 
ticity is decreased differently by the varivus 
activities. Deformation change, e.g., water con- 
tent ratios, increase in the presence of add;t' L IVPR. 

4pp 3fig 5ta5 (BCA) Abstr. No. 1581/78 

507 
Lhburg ,  G. 

Dressing Plant for ~ ~ i ~ ~ ~ ~ o ~ ~ ~  and the 
Ceramics Industry, Respectively-- 
Regulation of Plasticity. DBP Patent of 
the German Federal Republic. 

ZI Int. (January), 28 

In Germati and English. This dressing plant for 
brickworks and the ceramics industry consists of 
a mixer with combined electric motor control and 
feed devices for raw material. and water. Its pair- 
pose is to maintain the water content of the 
dressed materials at a constant level even if the 
feed substance varies i n  watcr content. T n  this 
system the current consumed by the mixer molor 
is analogous to the water content. It is fed to the 
control circuit as  an actual value. 3pp lfig (BCA) 
,4bstr. No. 632/78 

508 
Matwshita, I<., H. Salrurada, and K. Oiauina 

Moldcd Titanium Oxide Product Useful. 
88 Catalyst carrier 
Patent No Jpn. Koliai JP 52/16507 [77/16507], 
7 Feb, 1977,4 pp 

Japan 

In Japanese. TiOz OH its mixture with A1203 is 
mixed \kith at lea.;t one c o ~ ~ ~ p ~ i i i i d  selected froin 
3 water scdublia ccllialos~. compound, polyacryln- 
mide, starch, polyethylene glycol, poly(viny1 
acetate), higher aliphatic carboltylic acid, poly- 
ethylene, urea, and activated C! and also an 
aqueous medium in the preaei?ce of inorganic 
acid or lowei aliphatic carblivyii ic acid, molded, 
and fired. Thus, 200 g pc~wdered Ti@ was mixed 
with a 6 g fine crystalline cellulose and 116 m15 % 
HOAr icm, extxuded, dried, and fired a t  700 
degrees for 3 hours to obtain shaped Ti02 having 
compressive strength 8.6 kg, surface area &.ll 
rn2/g, and water ahsorplinn 46%. (CAS) Abstr. 
No. CAB7 (16): 1199860~ 

509 
Mitsche, R.T., 11.1,. Kuntz, a d  J.C. Hayes 

Method of ~ ~ ~ ~ ~ f ~ ~ t ~ ~ i ~ ~  an Extruded 
Catalyst ~ o ~ ~ ~ ~ ~ ~ t ~ ~ ~  
Patent No. U.S. TJS 404671.1, 6 Sep, 1977, 5 pp. 

USA 
Catalysts usefiil in selective reforming of naph- 
tha to reformate with a high octane numher and 
liquid petroleum gas are prepared by extruding 
a mixture of acidic Al2O3 hydrosol, powdered 
A12QJ, and powdered crystalline aluminosilicate, 
drying, and calcining. 'I'hus, a dry blend, particle 
size 95% greater lhun 105 mu, of 130 g 
alpha-A1203.H20, 137 g alpha-A12Q,.H20 (weight 
loss a t  900 degrees 23 and 27 Yo,  respectively, bulk 
rletisity 0.8 and 0.36, respectively, and 17 g 
TI-mordenite is mixed with 8.4 ml aqueous 
H,PtCl, (125 nag Pt/Mll, 10 g A1C13 hydrosol 
(12 4 AI), and H20 suficient for estrudability, 
extruded a t  100 psi to  1/32-in. pellets, dried, and 
calcined a t  650 degrees in air to give a catalyst 
with average bulk density 0.1-0.6. (CAS) Abstr. 
No. CA87(20):154744d 
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197% Documents 

Patent No. Brit. GH 1,478,057, 29 Jun, 1977, 

An article of inorganic material is sintered from 
an extrusion comprising particles of the material 
which have been plasticized by a binder compris- 
ing water hardening polyurethane dissolved in a 
water-soluble solvent, the extrusion being 
effected into a water bath into which the solvent 
diffuses and in which the polyurethane is har- 
dened by the water. The solvent comprises 
dimethylformamide, in a weight ratio of 78% to 
30 5'; polyurethane, and preferred weight ratios 
of the material to the polyurethane and solvent 
are 100:20 to 100:70 and 100:50 to 100:60. 'l'he 
article may comprise a thin sheet, e.g., 3 mm 
thickness, or a ceramic honeycomb €or u, qe on a 
catalytic converter for automobile exlraiist gas. 
Examples of materials extruded include cordier- 
ite, high alumina and cemented carbides. (BCA) 
Abstr. No. V i 2 0 7 3  

510 
Miyazaki, M. 
Molallding of Extrudcd Construction Ele- 
me!it,s; Containing Reinforcements 
Patent No. Brit. GB 1,474,319, 25 May, 1977, 

In thz extrusion of material as a prop or beam 
reinforced longitudinally, and optionally t rms-  
verselv, by wires, bars, strip or mesh, the 
reiixiorcement IS encased in the material in an 
extrusion die head outlet passage to which the 
reinforcemefit i s  rlelivercd through a guide tube 
terminating at a coli\ rrgent inlet to the passage 
and to which the material is delivered, froni each 
of a pair of screw or piston extruders, along a pas- 
sage of a pair forniing t,hc branches of a gamma 
configuration with pawages connecting with the 
outlet via a throttle to retard flow at  the passap 
centre. (BCA) Abstr. No. 77/1873 

511 
Morikawa, A., Y. Nasita, and J. Mimtani 

Ceramic Shaptd Article from Iinorganie 
Raw Material Powder by Extrlisaion 
Molding 
Patent No. U S .  US 4180538, 25 Dec, 1979,5 pp. 

Japan 

Porous aluminosilicate catalyst supports were 
prepared by adding excess alkali to the water 
glass used in their manufacture. The excess alkali 
(e.g.. NaOI I) made the products extriidable and 
increased their pore diameter. In an example, 
aqueous Na silicate was treated with NaOIP, Na 
silicate water glass W ~ S  aclcled, H2S04 was added 
to obtain silica gel, alum was added, Na alumi- 
nate solution was added to  form a slurry, the 
slurry was filtered, the filter cake was reslun ied 
wilh diethylene glycol, and spray dried. The 
dried product was washed, dried, mulled with 
H20,  extruded, and calcined at  1100 degrees P. 
(CAS) Abstr. No. CA92(16):134043z 

512 
Nippori Tokiishu 'I'ogyo IIK 
Method of Making an Extrusion Moulding 

Poor Plasticity 
from ~norganic  ~ a t e r i a i  Pow-der Braving 

513 
Pel.: Leusden, C.O. 

Shaping by Extruders. Pt. 1. The Rheol- 
ogy of Stiff Plastic Bodies 

Iceram. Z. 29(?2), 665 

In German. 'The viscous properties of ceramic 
bodies, their yield point and friction on metal 
surfaces are reviewed with emphasis in what is 
going on during extrusion. There are various fac- 
tors which can cause damaging textures. The 
stress-strain relationships are studied. 4pp llfig 
(RCA) L4b~ts. NO. 2751/78 

,514 
Van der %wan, J., and C A M .  Siskens 

The Green Strength of Unfired Bodies 

Klei Keram. 27(5), 82 

The green strength and plasticity of unfired clay 
bodies are hardly influenced by detergents. Cat- 
ionic detergents, however, cause bodies to have 
a higher moisture content and increase the plas- 
tic behaviour of the material. 6pp Gfig (BCA) 
Absir. No. 7712364 
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515 
Vecehi, G. 
Brick D k - - A  Few 'P'e~lhniestB Nates 

Refrattari Laterizi 2(7), 374 

In Italian. The notes deal with experiences by 
severid firms in t.he structure of dies used for 
extrusion. 6pp l'lfig (BCA) Abstr. No. 914/78 

51 
Warthen, J.L., W.S. Briggs, and M.V. Paggen 

Extrudates 
hysical Properties o f  Alumina 

Patent No. U.S. US 4046372,30 Aug, 1577,4 pp. 

USA 

I(:xtrtldiitcb of AP:LQJ420 having derrbity, surface 
areas, and pore volumes witbill a predPtermined 
range are prepnrtII by m i ~ i n g  t b  AllO, with a 
sufficient yuant ity of water te prepare an extrvd- 
able product, aging for 0.5-6 hours, extruding and 
drying. The A1,03 density and 150-290 angstrom 
pores iixreasse and 200-300 aP;gsl rom poms and 
pclrc volaamea d ~ c r c w e  witE aging. 'Yhe <41,03 i s  
suitable 3n exhaust gas converter catalyst slip- 

pori. (CAS) Ahstr. Nv. CA88121:11383~ 



51 1 
('01 ning Glass Works 

Manufacture of Extmxded Articles 

Patent No. Brit. GB 1.500,134, 22 Feb, 1978, 

A honeycomb structure (*t a pwticulate ceramic 
matei ial mixed with arr extrusion aid comprises 
water and methyl cellulow, is extruded through 
a honeycombdefining orifice of a die plate to 
pass through a conFtricted passage which dis- 
places peripheral portion o f  ?:IC koneycoiiib 
inwardly to collapse I)-lipheral cells of the hon- 
eycomb a d  form a periphelal skin of oval shape. 
'I'he em1,odiment relates to the extrusion of a cat- 
alyst support for an exhaust gas emission control 
device from a blend of stead; propoitions of clay, 
talc, and alumina, of stated particle side distribu- 
tions and proportions of refractory metallic 
oa id~s ,  which are insinly SiO?, A12Q3, and MgO, 
the pmportioiis of nir-tLyl cellulose, water and 
optionally diglycol stearate, also being s t a t d  
The honeycomb may comprise 60-100 cellslin:! 
Application t28687i75, filed 9/7/75. (BCA) Abstr. 
No. Pllfi2/78 

518 
Creed. E., and C.W. Jowett 

ChemieaJ Vapcur Deposition of W-ear- 
Resistant Tungsten Carbide Coatings on 
Extrusion Dies 

Met. Pomder Rep. 31(3), 136 

Surface l'reatment. for I'rdectioii, Inst. Metall 
Ser. 3, (lo), 1978, p. 147 

The tungsten carbide coatings offer substantial 
potpntial improvemelits when used in extrusion, 
the authors having studied their performance 
under laboratory and practical exhision condi- 
tions. Emphasis has heen placed on adjusting 
deposition parameters to  opi-imize the structure 
surface finish a i d  adhesion of the coatings with 
reference to their performance in service. 12pp 
(RCA) Abstr. No. 3982/79 

519 
Dima, P., E. Lungu, and T. Alexecco 

RXFoaaPgy of Extrudable Pastes for 
Obtaining SBabs of Fine Ceramic Sand- 
stone 

Mater. Constr. (Bucharest) 8(1), 19-22 

Roiaaliia 

In Romanian. The rheology of the paste was 
determined by using d capillary plas ticitneter 
with a variation in humidity. Creep, stress 
threshold, mixed creep realm, and the slope 
curve were determined. (CAS) Abstr. No. 
CAW', 1):28088s 

520 
Eiltclis, k .s. 
Texturiiig Plastic Ceramic Bodies 

Glass Ceram. (Engl. Transl.) 35(6), 347 

To ewure axisyrnmct,i id distribution of shrink- 
ages during firing, a concentric texture is 
imparted to the extruded column by replacing 
the die by a texture converter. Thereby the qual- 
ity of porcelain plates is improved. 3pp 5fig 3tab 
(BCP.) Abstr. No. 3489179 

521 
Galeone, G. 

A M c t k d  of Evaluatiiig Drying Sensitiv- 
ity 

Ceramurgia 8(6), 305 

, A shrinkage reader is used both under normal 
air P~CJW conditions arid under accelerated drying 
conditions. Differences in shrinkage i ate 
observcd under the two conditions are related to 
drykg sensitivity. 3pp Ifig (BCA) L4?.mt.r. No. 
37341 19 

522 
Gams, A.M.  
Pnercasing Productivity of Ham Fiston 
Extruders 

Mohr, W.C.(ed.), Proc. 1978 L4m Ceram. Soc. 
Ann. Meeting Mater. and Equipment and White- 
wart's Divs. Columbus, OH: ACS, p. 118. 

'l'he following methods of increasing the e%- 
ciency of ram extrusion are suggested: use of 
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billets, automatic fill of granulate, automatic vac- 
uum control, XTIQTP efficient vacuum capacity, 
automatic extrusion control, automation of wther 
phases of press motion, die assembly modifica- 
tions for guide die changes, mechanical devices 
for cut-off. 3pp (BC'A) Abstr. No. 801/81 

523 
Gembicki, S A , ,  and S,H. Aeschbach 

Patent Noa Ges. Oif'en. DE 2656001,22 Jim, 1978, 
24 PP. 
Germany, Fed. Rep, 

In German. A method i s  given for preparation of  
extruded catalysts, especially hydrndesulfuriza- 
tion catalysts, The catalysts were prepared from 
an oxide, a peptizing agent, and H2Q, mixed by 
shearing with specified energy input, followed by 
extrusion of the paste, drying, and calcination. In 
an example, AI2@ hydrates of 2 types, molybdic 
acid, and Co carbonate were treated with aque- 
ous HNQ3, extensivcly mixed with shearing, 
extruded, dried, and calcinated. The calcinated 
product was impregnated with Co nitrate and 
molybdic acid, slurried with HzO, dried, and cal- 
cined to obtain a Co-Mo catalyst on A1203. (CAS) 
Abstr. No. CA89(12j:95702e 

Extruded Catalyst 

524 
Handle, Y. 
Contribution to the Subject of Plasticity 
in Clay-Water Systems 
ZI Int. (9), 472 

Following a critical stiidy of the term plasticity 
as used ina ceramic technology, results on the 
investigation of six building clays with the Rra- 
bender Plastograph are presented, from which 
conclusions are drawn concerning the proper 
construction and use of pugs. 5pp 3fig (BCA) 
Abstr. No, 2487/79 

525 
Heywood, N.I., and J.F Richardson 

Rheological Behaviour o f  ~ ~ o ~ c ~ ~ ~ t ~ d  
and Dispersed A ~ U ~ Q U S  Kaolin Suspen- 

J. Rheol. 22(6), 599 

The flow behaviur of both highly flocculated and 
dispersed ltaolin suhp ions wzs studied rising a 
capillary t ubp viscomeler and two horiaoa?-t~l 
pipdine test loops. Wall she;cr rakes were vniied 
from 30 tn 11,000 s-'. Volumetrir solids ca)n:m- 
trations ranged from 8.6 to 23.4% for the 
Aocc:alated S I I S ~ P ~ R ~ Q ~ F ,  and from 23.4 to 38.7 c/t 
for the di~peersed snspensiuns. Over shear rates 
30-1000 Y-' the rheograrns for lmina r  Blow of the 
AeicLulated wspensiuns f o b A l ~ ~ d  tlw Ost gtald-de 
Waelc power law model, while for shear rates 
2000-1 I ,000 s-'~ the Ringham plastic model fitted 
slightly better since thci high spring ratc range 
was obtained using the capillary-tube viscome- 
ter. Great care shovld lip. exercised when scaling 
up from capillary tube data to pipeline installa- 
tions, in which the wall shear rate rarely exceeds 
500 5 I. 'The dispersed kaolin suspensiom were 
essentially Newtonian, but at the h ighs t  solids 
concentration a measurable degree of shear 
thickening WAS observed. 15pp 7fig 2tah rHCA) 
Abstr. No 2524/'79 

52 
Jedlicka, h', 

Behavious of Clay 

Sklar Kerani. 28(3), 72 

In Czech. A body made from clay paste tries to 
change its shape to one obtained before the last 
deformation. This consequence of deformation 
history is called "memory". The mechanism of 
memory deformation i s  explained on basis of  
experimentnl results. 7'b.e practical comwquet)ces 
are discussed in relation to a fixed stress in dried 
ceraank body. 4pp Gfig ltab (BCA) Absts. No, 
104/79 

ies During Dryi 

527 
Mattyasovszky Zsolnay, T. 
~~~~~~t~~~ the Consisten@y o f  Clays with 

QiStMre COD.tent 

Interceram 27(3), 158 
'L'he problem is tc render the clay stiffer and 
hence suitable for extrusion. This can 'ne 



achievcc? by apprupriate pit planning, admixing 
dry clays or tillers. drying the c!-,y. increasiiig the 
viscosity by admixing carbox! i ~nethyl cellulose, 
biidhag the mater by cement of calcined lime 3s 
described in this paper. 4pp Gfig 4tab (EC-4) 
Abstr. No. 272%/‘73 

528 
Mitsui Mining and Smelting Co., I,td., and Ltd 
Mitsui Kinmkri Siritering Service Go. 

Pipe or Pipe Fitting and Methud for Man- 
ufacturing &he Sam:. 

Patent No. BIit. GU 1.499,390, 1 P’eb, 1978, 

L4 pipe or pipe fitting comprises a sintered hollow 
cylindrical core member made of ceramic matts 
rial and an outer sheath mounted i i i  i h ~  core 
iacmber and made up of all ~ a s i l y  machinable 
inaterial having a high mechanical strength. The 
Core is obtained b j  shapirrg in a viscous state a 
ceramic m a t e d  includirig a silicon carbide 
refractory material with a bonding agent such as 
silicon ilitride C)r silicate, followed by aintering. 
‘l’hc outer sheath is a thermoplastic synthetic 
resiir such a5 poly1 invl chloride, poly ctii) lene 
and 0 t h  reinforcd plastics inaterials which 
have a greater coefficient of theiiridl expansion 
than metal. The cuter she.?th has an inner diame- 
ter smaller than the outer dianietnr of the core 
diameter. I t  is placed over the core afier first 
being heated. A particular embodiment has a 
sheath of cast iron and comprises a pair of sheath 
halvps, which may be bolted together oi welded 
together along the seams between the halves. 
There is an elastic layer between the sheath and 
the core. ’Phe same arraligements can be applied 
to  a straight pipe. Application 39997115 tiled 301 
9/75. (BCA) Abstr. No. P1178/78 

529 
Pels Leusclen, C.O. 

Sba19ing by Aager-Fatrusion. Pt. 2, The 
Prsductisn of Faultless Clay-Colummns 

Keram. 2. 30(2), 93 

In German Poor evacuation increases texture. 
For adequate et  aLuation. the vacuum should be 
high enough and the body should have adequate 

surfare area. ‘The positioning of the core and the 
bridge of the pipe extrusiun was investigated. 
Proper design of the extruder reduces dragon’s 
teeth and jerky advance of the column. There are 
special design problems for extruding columns of 
dimensions larger than the diameter of the pug- 
mill barrel. 5pp 28fig (BC.4) Abstr. No. 3309/78 

530 
Pels Leusden, C.O. 

Shaping with Augers. Pt. 3. Different 

Keram. Z. 30(6), 306 

In German. I he different auger designs are dis- 
cussed and in particular the f u n h o n  of the 
individual ZoiIes in the de-airing extruder. 4pp 
13fig (SCA) Abstr. No. 1383/79 

Types of De-Ai~.ing Auger 

531 
Pospisil, N., and S. Brogsitter 

Praciical Experience with the tJse of 
II i g?dy We a r- R c s is t a n t Un w a t e I e d Die 

Eaustoffindustrie, Ausg. A 21(6), 23 

In German. Dies for extruding hollow Hocks are 
described. 3pp 1fig 3tab (BCA) Abstr. No. 
3085/’i9 

532 
Robinscn, G.C. 

Exdriisioss Defects 

Onoda, G.Y., and Hench, L.L.(eds.), Ceramic 
Processing Before Firing, New York, NY: W-iley 
and Sons: 490 pp, 1975 

Extrusion is the process of shaping an object by 
pushiilg a material through an operiing the size 
and shape of the cross section of t,he object.. 
Extrusion equipment may be of two types, the 
piston extruder and the auger ex t rde r .  There 
are many variations within each type. The  prod- 
ucts of extrusioin may be very small, such as tubes 
of under 0.06 in. diameter, or very large, such as 
36 in. diameter pipes. The process i s  used to form 
crude natural clays or refined nonplastics, 
including oxides, graphite, and metal powders. A 
variety of green-body defects can arise during the 
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forming process. These include laminatitm, silr 
face and edge tearing, bridge and core cracking, 
colunin splitting, segregation, and preferred cir i -  
entation of particles. The causes and potential. 
cures for these problems are discussed in t l 1 i G  

chapter. (Author) 

538 
RUSSU, v. 
Drying Procedures of IPeavy Clay Prod- 
U@tS 

Ceramica (Sao Paulo) 2411031, 282 

In Portuguese. The physical principles of drying, 
its rate and dccompanyiiig shrinkage are consid 
ered. Chamber dryers, tunnel dryers, and rapid 
continuom drying are described. 9pp (BCAJ 
Abstr. No. 2253/76 

534 
Somodi, Z. 
Effect af Organic Additives on Pressing in 
the Plastic State 
Ceramurgia Fj(Z), 74-80 

Wetngary 

In English and Italian. Strengtlieners, Le., 
poly(viny1 alcohol) [9QO2-89-5], humic acid, 
lignosulfonic acid [8062-15-5], Mohileer [39296- 
20-31, and activated bentonite, were tested in 
porcelain to decrease the use of oil-containing 
additives (which caused air pollution). (CAS) 
Abstr. No. CS490(4):28066h 

535 
Steele. A.P. 
The Balaracirng of Hollow-Ware Dies 
Aust. Natl. Clay 9(2), 5 

The effects of auger, die, corps, core bridges and 
of die-auger distance on the ACJW pattern of 
extruded coluxnns are considered. Methods of 
examining the quality of the column and rema- 
dial measures for better balaricing by tnechanical 
adjustments are recommended. The effects of die 
lubrication and of degree of vacuum on the flow 
pattern are discussed. 3pp (HCA) Abstr. No. 
2683/79 

436 
Stecle, A.P. 
Some Advantages of" Sti 
Trans. J ,  Hr. Cesaln. SOC. 77(6), viii 

Definitions are given of several types of extruded 
heavy clay product, and the advantages and 
capabilities of stiff extrusion plants are com- 
pared to soft extrusion plants in American 
conditions. 4pp 9fig (BCA) Abstr. No. 781/79 

534 
Steele, A.P. 
S l i d  or Soft? 

A w l .  Natl. Clay 8(12), 5 

Diagram of elme Structural States or the 
Sgs&em Clay-Water arid i t s  tTcv,e for 
~ ~ t i ~ i i ~ i ~ ~ ~  the Drying P~ocess  of Csram- 
ics 
Stroit. Mater. (11), 27 

In Ru~sian  A scheme of structural state of ihe 
system clriy -water during drying i s  given. A11 the 
proper1 ies of ceramii* producss depend on the 
energy of the bond between water and material. 
A new coiicept (3 the drying process is described 
as the creation of ~xterna l  conditions for achiev- 
ing a constant rate of stiflcning A n  cptimum 
schedule for the drying of drainpipes i, given, 
with an explanation of how to use the proposed 
scheme to ensure the optiim~m drying concli- 
tioxis. 4pp 5fig Ztab (BCA) Abstr No 3757/79 

539 
United Kingdom Atomic Energy Authority 
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Extrusiom 

Patcnt No. Brit. GH 1,489,728, 1 Feb, 1978, 

Tubes are continuously extruded by introducing 
material (which may tie ceramic powder) into a 
passageway of progressively decreasing cross- 
section and formed between 3 first member and 
a second member and moving the first and sec- 
ond menibers relative to one another to draw 
material along the passageway h y  frictional drag 
and to feed it to  and extrude it tllrough an annu- 
lar extrusion path adjacect to arid in 
coinniunication about its full circumference with 
the passageway. A stationary framework joiirnals 
a shaft engagcable by a prime mover, the shaft 
being formed viitli a location flange which tapers 
to a shoulder, and a mandrel, thereby providing 
the floor and/or wall of the passageway. The 
other wall of the passageway is formed by a die 
ritig similarly journalled in the framework. The 
passageway is closed by a stationary shoe pro- 
vided with a single opening to the passageway for 
feedstock. Rotation of the shaft draws the feeds- 
tock into the passageway and causes rotation of 
the die ring, which may also be driven. The die 
ring i s  eccentric to the shaft to provide additional 
compression of the material as it passes through 
the extrusion path to form tubes. Alternately two 
stationary skocrnembers permit ~ W O  sources of 
extrusion material to be provided, and the extru- 
sion die ring is concentric with the imandrel. 
More than two shoe members, each with its own 
feed inlet, may be provided allowing for a high 
productioli rate of extended tube. The feedstock 
to be extruded may be a metal rod or a rod of 
compactable inaterial in precompacted form 
such as a metal powder or grailriles of a thermo- 
plastics or ceramic powder. Application 32942/75 
atid 37674195 filed 1/8/75 and 12/9/75, respec- 
tively. (BCA) Abstr. No. P1129/75 

540 
TJUP, Inc. 

Extruded Catalyst 

Patent No. Ncth. Appl. NIA 76/14173, 23 Jun, 
1978, 17 pp. 

IJSA 

In Dutch. A catalyst for hydrodesulfurization of 
heavy distillation oils a t  315-425 degrees and 
H-pressure 7-140 atmospheres is prepared by 
mixing finely divided inorganic oxide with metal 
compounds, a peptization agent, and enough 
HzO to give 50-70% weight loss when heated to 
900 degrees. During mixing a shearing stress i s  
maintained for 1-3 minutes cquivalent to an 
energy input of 15-60 W h/lb oxide. The paste is 
extrttded, dried. a i d  calcined. The product i s  
impregnated with more of the metal cornpounds 
and is dried and roasted in an oxidizing atrno- 
sphere. 'l'he finely divided oxide passes a 
microsieve with 105 mu openings, and can he 
A1203, S O 2 ,  ZrOz, Thoz, B 2 0 3 ,  Cr203, MgO, Ti02, 
or mixtures of these. AI2@ is preferred, but espe- 
cially alpha-A1207Hz0, of which a type with a 
mean hulk deasity equals 0.7-0.9 is mixed with a 
type of density - 0.2-0.3 g/cnr3 to give a mixture 
with density = 0.4-0.5 g/cm3. The peptization 
agent can be HC02H, AcOEI, EtC02H, I-12S04, 
HC1, or preferably IING3. The mixture should 
remain 10-40G of metal compounds: 1-10 weight 
5, of a Group VI11 metal compound a i d  4-30 
weight 5 of a Group VIB metal compound, 
added 20-30 weight % before extrusion and the 
rest during impregnation; e.g., Coco3 and 
molybdic acid, or compounds of Ni, Co, Fe, Pt,  
or Pd. (CAS) Abstr. No. CA89(18):153419f 

541 
Vycudilik, P. 

Microstruetnre Anisotropy of Green 
Ceramic Body 
Sklar Keram. 28(2), 50 

111 Czech. The shaping of the plastic body is 
always coiinected with a high plastic flow. The 
anisotropic particles of the clay component are 
oriented in the direction of the flow and under 
the influence of the deformation forces in the 
body, different areas of orientation are arising. 
The body requires anisotropic properties. The 
insufficient relaxation and the consequent drying 
shrinkage contribute to the rise of the internal 
stresses in the product. The anisotropy of the 
microstructure and the existence of the internal 
stresses were studied on plates by the method of 
humidifying. 'Ipp 20fig (BCA) Abstr. No. 79/79 
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642 
Whitman, R.H., and W.A. Barber 

Microcrystalline Cellulose as Extrusion 
Aid-Combustible Filler for Alumina 

Patent No. US .  US 5119474,lO Oct, 1978, 5 pp. 

US4 

Low density Al& substrates are produced by 
using microcrystalline cellulose [9004-34-61 as an 
extrusion aid and combustible filler for rehydrat- 
able A12Q3. The product is used in the 
preparation of automobile exhaust catalysts. The 
lubricant binder is not needed when microcrys- 
talline cellulose is used in place of wood flour. 
Thus, rehydratable A1203 was combined with 
microcrystalline cellulose in a ratio o f  7030 and 
then mixed with sufficient water to prepare a 
mixture containing 52% solids. The mixture was 
mulled for 30 minutes and then extruded. The 
extrudates obtained were cured at  250 degrees F 
for 16-18 hours, dried, and then calcined at 1800 
degrees F for 30 minutes to obtain a low-density 
catalyst substrate (26 lb/ft3). (CAS) Abstr. No. 
CA90(12):91760v 

543 
Zivanovic, B.M., and O.G. Janjic 

Cold Formation of Heavy-Clay Products 
by the Double-Layer Technique 

Cerarnurgia 8(4), 201 

Yugoslavia 

Because of scarcity in Yugoslavia of clays suit- 
able for facing bricks, a double layer laboratory 
scale extruder was developed by which the inter- 
nal poor quality clay column was covered by a 
protective layer of better clay, the volume of 
which is 8-15 96 of the total. 6pp 5fig 3tab (BCA) 
Abstr. No. 2028179 

544 
Zivanovic, R.M., and O.G. Janjic 

Cold Forming of Heavy Clay Products by 
the Double-Layer Technique 

Ceramurgia 8(4), 201-6 

Yugoslavia 

In English Pnd Italian. A double layer extrusion 
method was developed which can produce facing 
bricks from low-quality raw materials from 
Yugoslavia. Raw materials from the heavy-clay 
industry were used: a clay with high carbonate 
content for the bulk body and a clay from south- 
eastern Serbia for the protective layer. Addition 
of 15 weight 76 refractory clay powder in the fab- 
rication produced bricks with no cracks at the 
contact area with good frost resistance. (CAS) 
Abstr. No. CA90(8):59809g 
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645 
H I J , . ~ c ~ s  by the Soft Mud P I U L ~ S S  

Refrattari Latr rizi 4(38), 185 

In Italian. The niandact  uring method at  Dei3oer 
BY is doscribed. 5pp 3fig. (BCA) -4bstr. No. 
1611/80 

546 

Si lk  J. 18(2), 66 

In Germai!. Fh:i rliali $14 of i'oroton bricks, a coii- 
tinuously opcratinp ex: iuder is described which 
is not based 011 an auger. Using 49'' less energy 
and working w i t h  3-Y.5 times, gre-ter conzeving 
efficiency, it produces a lump having less textme 
arid less streshes than columns produced by con- 
ventional pugmilis. 2 i i ~ ~  (BCA) A4bstr. No. 
3837!72 

Pugn-Ai'll U'ithOlJt 111.1 gger  

Results obtained in this way are compared with 
thc Atter bar# d i d  Pfegei-knrn tests, with green 
bending strength and rpiiih specific surface area 
for nine IIungarian building clays. dpp W i g  2tah 
(SC-4) Abstr. No. 2.543/80 

543 
Cliamorro, II.J., and T.G. Kreiikel 

Genes.ilization of the Quasistatic Method, 
Determination of Fluidiiy Value Using 
Nozzles of DiRersnt Dimensions 

h i .  Soc. Esp. Ceram. Vidrio 19(1), 2.5 

In Spaiiish. Hquipnieut for measui ing the plas- 
ticity of clay by extrusion is described. 'Fie 
pxmsure required for extrusion was related to the 
angle of the bore and to dimenhioils. 4pp 4fig Stab 
(BCA) Abstr. No. 1!27/80 

558 
Choca, M.E., and G R. Feistel 

Phosphorus Oxide-Alnmiima Catalysts 
nsi,ig Polycarboxylic Acids as Kxtrusion 
Aids 

Patrrii No. U.S. IJS 4132669, f! Jan. 1979, 4 pp. 

USA 
A ca lc i i~d  PA1203-P oxide catalyst support (ap- 
parent bulk densit3 9.67 g/m. crushing strength 
16 lh, attrition resistance 99.4'(, pill diameter 
0.064 in.. and 7'0 pore volume greater than 600 

oilis diameter: A1203 69, Pz05 12. Na,O 
0.05, SO4 0.34. Moo3 13.7, and C o o  3.8 weight OC) 
is prepared by sluifying 7.5 Al,03-P o d e  pow- 
der in :{ gal water, adding 1.8 L of a solutiori 
contaici1:g LMoO~ 1, COO 0.23, and P205 0.23 Ib, 
heating the mixture to 180 degrees F for 40 min- 
iites, filtering, drying the filter cake at 150 
tlrgreps F for 4 hours, mulling the material with 
:3 weight ' c  citric acid [77-32-9] (as an extrusion 
aid) extruding through a 0.25 in die aiid then 
through a 5.14-in. die, breaking the pills, drying 
a t  200 degrees F for 2 hours, and calcining at 1100 
&glees F for 2 hours. The crushing streilgth of 
the extrurlatr is greater than that of materials 
not treated with citric acid. Such extritdates are 
catalyst supports in petroleum refining. (CAS) 
Abstr. No. CA90(221.171291rn 
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55 1 
Fan, L.T., et al. 

Studies of Mplltic ~~~~~~~ Scaiids x ixrIlg 

Powder Trchnol ?4(1), 73 

Four approaches ta :xwm thc ?wmogeneity of a 
multi-eumpciitc::t ~ l i t . 1 ~  rrLixt,ire have he i r  pro- 
posed in this study. The mixing indices proposed 
are estimated on the basis of (a) the pseudo- 

ofthe whole system, (c) deterininant of the sam- 

from the populaeion means. The use OF varioiis 
mixing indices for mu1 ti coniponent mixtures 
has been shown through a ternary n h t ~ w e .  17pp 
4fig 5tab (BCA) Abstr. Nu. 2543/80 

ixtures. Pt. 3, 

binary mixture concept, (b) the pooled var' 13116'13 

ple covariance matrix, or (d) absolmie devi. t3 t' l C ) m  

652 
Fratzschm, K.R. 

The ~ g ~ l ~ ~ ~ ~ i ~  Priacipla ob 
Technical Ceramics 

Silikattechnik 30(1), 16 

In German. Rased on drying terhnologies usual 
for large bodies of high-voltage ceramics two 
variants of a method using a rhythmic air move- 
ment are preseritcd and inclirde the principlps of 
controlled humidity drying. The advantages of 
the new method <ire briefly descriReed. 4pp Ifig 
(RCA) Abstr. Nu. R853/79 

553 
Garcia Verduch, A. 

Drying Behaviour of Clay Bodies 

Ceramurgia 9(2), 65 

The distinctive features of the drying process 
when applied to ceramic bodies are briefly out- 
lined. ?'?re different states of the water in the clay 
bodies and the practical criteria to deal with 
them jn drying ceramic prod1 tcts are described. 
'The successive drying stages and the main fac- 
tors whkh govern the water mavernent insi~-!o the 
wetted clay are discussed. DTA curves of quarh, 
bentonite arid kaolin are presented. 12pp POhg 
(BCA) Abstr. No. l503/80 
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tions made in this text. 9pp (BCA) Abstr. No. 
3515179 

556 
Hennicke, H.W , and E. Kienow 

Organic Plasticizers for Fine Ceramic 
Bodies. Pt. 2, Effects of Organic Additives 

Ber. Dtsch. Kerarn. Gcs. 56(5), 95 

I11 German ?'he effects of surfaacc active agents, 
water-soluble polymers and of polymer disper- 
sions on the plasticity, green strength, green 
density and drying shrinkage of porcelain and 
alumina bodies was investigated. 8 pp 2fig 4tab 
(BCA) Abstr. No. 937180 

55'5 
Hennicke, H.W., and E. Kienow 

Organic Plasticizers for Fine Ceramic 
Masses. Pt. 1 .  Models of Plasticity and 
Measurements of Plastic Bebaviour by a 
Cyclic Shear Test 

Ber. Dtsch. Keram. Ges. 56(3/4), 67 

In German. This paper describes rheological 
models of plastic bodies and a technique of mea- 
suring plastic behaviour by a cyclic shear test on 
a parallelepiped block. The shear stress as a func- 
tion of the shear is recorded. Mechanical 
hysteresis loops are obtained, which are charac- 
teristic for the plasticity of the specimens. In a 
method for evaluation of the hysteresis loops, 
parameters both dependent and independent of 
the water content are considered. A possible 
interrelation between the obtained parameters 
and the actual plastic deformation behaviour of 
the bodies is discussed. Spp '?fig (BCA) Abstr. 
No. 2761179 

558 
Hermansson, L., and R. Carlssori 

An Empirical Method of  Measuring the 
Drying Sensitivity of Ceramic Bodies 

Trans. J .  Br. Ceram. Soc. 78(5), 98 

An assessinrnt of the results of the drying 
behaviour of six industrial ceramic bodies shows 
the validity of the method. The tendency for 

crack formation is related to the time relation 
between surface and total linear shrinkage. 5pp 
8fig 2tab (HCA) Abstr. No. 2.578180 

559 
Hrma, P., and L. Brozova 

Influence of Non-Plastic Component Con- 
tent on the Solidification of Ceramic 

Sklar Keram. 29(3), 65 

In Czech. By the experimental method described 
here, a rate equation for the drying process is 
established. The dependence of drying on the 
percentage of non-plastic component was inves- 
tigated and put into a mathematical form, 2pp 
2fig (BCA) Abstr. No. 23.5180 

Bodies 

560 
Isenhour, C.T. 

Influence of Die Design on the Quality of 
Extrudatc 

,4m. Ceram. SOC. Bull. 58(8), 766 

The effect of auger speed and entrance taper of 
dies on three different mixtures used in the marr- 
ufacture of structural clay products is reported. 
The diEerent clay mixtures were extruded under 
varying speeds and different tapers to determine 
the plastic strength characteristics under stress- 
strain conditions. 3pp 5fig l tab (BCA) Abstr. No. 
375180 

561 
Kerstan, W. 
The Freezing Test of Clay Columns 
Sprechsaal 112(2), 151 

In German. Fine fissures appearing in extruded 
clay columns after firing are thought to be pres- 
ent in the green state. They are made visible by 
freezing the column and then thawing it. The 
textures observed on several clays are illustrated 
and explained. 2pp $fig Stab (BCA) Abstr. No. 
220180 

562 
Morner, R. 
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Experiences and Conclusions from the 
Body Preparation Section at Iimenau 

Silikattechnik 31(8), 248 

In German. Porcelain preparation via spray dry- 
ing at VEB Hemeberg Morzellan Ilmenau is 
described. On the basis of5 years experience with 
this technique, it is compared with the tradi- 
lional route. 3pp lfig (RCA) Abstr. No. 2005/80 

563 
Lingl, H. 

Innovations in Drying and Firing Tech- 
nique in the ~~~~~~~~~~e o f  Heavy-Clay 

Keram. Z. 21(4), 210 

111 German. Large tunnel dryers are equipped 
with propelled fans which stand vertically among 
the charge and have diameters up to the height 
of the tunnel. More uniform preheating is 
achieved in tunnel kilns by high-velocity burners 
of comparatively low temperature and by other 
means. The Lingl coal-firing system is briefly 
described. Novel constructions of walls, roofs and 
kiln cars save energy and ensure more uniform 
temperature. Methods of linking dryers to off- 
gases of kilns via reeuperators are mentioned. 
2pp (BCA) Abstr. No. 826/80 

Products 

564 
Miskarli, A.K., et al. 

Effect of Surface-Active Agents on the 
Structural Mechanical Properties of 
Ceramic Bodies 

Glass Ceram. (Engl. Transl.) %(lo), 563 

The plasticizing action of anionic cationic and 
non-ionic surface agents on earthenware bodies 
was evaluated. By adding one particular non- 
ionic surface active agent, the mechanical 
strength of the body was increased by 20 76, and 
it acquired improved moulding properties. 4pp 
3fig (BCA) Abstr. No. 3980/80 

565 
Moravek, J. 

The Process of Drying. Pes 2. The 
logical Model of tfme Material 

Interceram 28(2), 132 

Methods of nieasuring all material paramet,ers 
required to define the rheologicd type of the 
body during drying are descrihed. Two rheologi- 
cal types are considered. The treatment includes 
moisture conductivity and its measurement. 4pp 
8fig (BCA) Abstr. No, 1845/80 

566 
Moravek; J. 
The Prre~cess of Drying. Pt. 1- Determina- 
tion of the G r i t e r i a l ~ ~ ~ ~ ~ e i ~ ~ ~  
lntercerarn 28(1), 22 

Methods measuring all material parameters rele- 
vant to transfer coefficients, the necessuo' 
measuring equipment, tab-ilated data in the 
form of computer-usable equations and more 
accurate expressions for heat and moisture trans- 
ler coefficients are described. 5pp 6 f i g  Itab 
(BCA) Abstr. No. 3861/79 

567 
Mostetzky, M. 
Drying of Cesamic Bodies. Pt. I. An Intso- 
duction to the Physical Fundamentals 
Ber. Dtsch. Keram. Ges. 56(5), 119 

In German. The three stages of the drying curve 
are explained. 4pp 7fig. (BCA) Abstr. No. 
1068/80 

568 
Ries, W.R. 
Body Preparation in Fine Ceramics 
Keram. Z. 31(7), 386 

In German. Following a review of established 
preparation methods based on filter pressing and 
spray drying, the production line for the dry 
preparation technique is described, based on dry 
ground raw minerals, mixed with slip in an Eirich 
mixer, extruded and plastic shaped. Details are 
given on how to make earthenware, porcelain and 
stoneware, including automatic coiltrol arrange- 
ments. 1,ower labour costs, less raw materials 
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requirement, better moisture control and faster 
production are balanced by the nerd for more 
expensive raw materials. The slip addition and 
extrusion steps are replaced hy granulation of the 
dry gr .ourd mix, if shapiiig is to he done by iso- 
static pressing. 4pp lOfig (BCA) Abstr. No. 
2002180 

669 
Salarnone, A.L., and J.S. Reed 
Extrusion PZekaviolrr and Microstructuv 
Development in Alumina 
Am. Cerarn, SOC. Hi~11. 58(12), 1175 

A Bayer process alumina prepared in vaiious 
stages of flocculation a d  ag&meratioii was 
extruded a i d  siintcred. Apparent flow st- lesses 
during extrusion were measured, a i d  fracture 
surfaces of grerii and .jinterc\l material we! e 
ex:mined by SEM. Ideal material for cxtriision 
was in a flocculated state and contained suf i -  
cient liquid to fill approximately 95 ( of the pore 
space 3s piepared Direct mixing of the hlC13 
flocculant did not  produce extrudate comparable 
to that produced by ball milling and filter press- 
ing. Sintered density ranged up to 3.95 g/cm3, 
and ultimate crystal size ~ 1 7 ~ s  affected by aggloin- 
erates and perhaps alkali in thc alumina powder. 
4pp 5fig 2tab (HCA) Abstr. No. 169230 

670 
Salarnone, A.L., a1151 J.S. Reed 

Preparation and Microscopic A ~ a l y s i s  of 
Cellulose Binder Solutions 

Am. Ceram. Soc. Bull. 58(6), 618-19 

USL4 

Solutions of 2.0 weight "( Me cellulose [SO04 
67-51 and Xyrlroxyethylcelluloap [9004-62-01 
were p r e p a i d  by adding the powder to distilled 
E12Q (22 degrees) and agitating. '1 hese biaders- 
plasticizers were used in extrusion of technical 
ceramics. Undissolved p~ r t ic les in the soliitioiis 
are caured by slow r;olution rather 1 h n  satura- 
tioii a i d  were eliminated by filtering the distilled 
water to eliminate dust contamination, adjusting 
the HZO with 0.2M NH40H to 8.0, heatirig the 
cellulose derivative to 75-80 degrees while mix- 

ing, cooling, a lid pressure filtering. (CAS) Abstr. 
No. CA91(14):111515v 

57 1 
Schmidt, H. 
How to Prevent Dryhg Cracks 

%I Int. (7), 399 

The drying sensitivity of various types of build- 
ing clays is tabulated. '!'he Seimiiivity reducing 
eiTects of sand, fly ash, lime and organic fibers are 
plotted. The effect of a wide rarige of additives 011 
diyiiLg seusitivity, drying shrinkage, grei n 
strength and plasticity is tabulated. The Bigot 
CII wes of Inaray building clays are presented. 
Some of the cracking during drying originates 
from clay preparation. and shaping conditions 
arid preventative meas~n PS are pr bpos~d, For 
avoiding cracks due to drying itself, a list of sug- 
gestions is presented. Keadsorption of water 
after drying should be avoided. lOpp Ifig CBCA) 
Abstr. No. 1955180 

592 
Schmidt, H. 
Physical and Chemical Methods of Imves- 
tigation in the Heavy-Clay Industry 
Sprechsaal112(1), 16 (Pt. 1); 112(2), 101 (Pt. 2 ) ;  
112(3), 162 (Pt. 3); 112(7), 477 (Pt. 4); 112(9), 607 
(1% 5); 113(1), 56 (Pt. 6); 113(2), 125 (Pt. 7); 
114(1), 19 (Pt. 8); 114(11), 808 (Pt. 9); 115(1), 48 
(Pt. 10): 116(1), 12  (Pt. 11); ll6(10), 878 (Pt. 12); 
117(5), 571 (Pt. 13); 117(8), 692 (Pt. 14); 117(10), 
934 (Pt. 15); 118(11), 1090 (Pt. 19); 119(1), 14 ( I t .  
20); 114(3), 158 (Pt,. 21) 

1979-1986 

'I'itle varies. In German. C. Schmidt-Reinholz i s  
principal author of articles since 1981 (from Pt. 
8). A continuing series. Topics include: Sam- 
pling; ha1 mfuul coarse constituents and lime 
blowiiig, basic physical investigations; particle 
size distrilulion; Bigot-curve measurement, 
green bending strength; drying sensitivity; water 
sorption capacity; mineral content; water-soluble 
salts; chernicd analysis; Auorin~ determination; 
lime and carbon delerminatiotr; sulphates and 
sulphides; plasticity; sintering curve determina- 
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tion; softening behavior during firing; and 
maximum permissible maturing temperature. 

573 
Shershnev, A.A. 

Unified Desorption Isotherms for Porce- 
lain Bodies 

Glass Ceram. (Engl. Transl.) 36(9), 500 

An equation valid for all porcelain bodies is pres- 
ented for the moistme content per saturated 
moisture content depending on relative humidity 
of air. 4pp 2fig 3tab (BCA) Abstr. No. 3979/80 

574 
Steele, A.P. 

Soft and Stiff Extrusion--A Comparison 

ZI hit. (2), 93 

In the USA, Canada, and other overseas coun- 
tries stif€ extrusion processes are predominantly 
used with a moisture content of 10 to 20%. This 
process has the advantage that the green bricks 
can be transferred direct by machine or by hand 
to  the kiln car after extrusion without any risk of 
deformation. Because of the slight moisture con- 
tent, shrinkage remains at  a low level. Energy 
consumption on firing is also low. For the produe- 
tion of large-size blocks with a high perforation 
volume and thin webs, the soft-mud process is of 
advantage. The advantages and disadvantages of 
the two processes are compared. 4pp (BCA) 
Abstr. No. 3883/79 

575 
Sychev, M.M., and L.B. Svatovskaya 

Preparation of Strong Materials from 
Dispersions in the Presence of Reactive 
Phases 
Inorg. Mater. (Engl. Transl.) 15(l), 103 

The theoretical principles for the production of 
materials by condensation of highly- 
concentrated dispersions, including reactive low- 
temperature melts, are given. fjpp lfig 2tab 
(HCA) Abstr. No. 4102/79 

576 
Tellier, C., M. Risse, and M. Vouillernet 

Water Migration in a Fine Ceramic Body 
During Drying 
Bull. Soc. Fr. Ceram. ( 1 2 3 ,  35 

The three phases of diminishing drying rate with 
time are explained. Previous work on moisture 
gradient during drying is reviewed. In the pres- 
ent work moisture gradient in vitreous china 
sanitary-ware bodies in process of drying was 
studied. 9pp 17fig (RCA) Abstr. No. 71/80 

577 
Thoma, K. 
Economical Drying with High Tempera- 
tures, Presented with Reference to the 
H,X-Diagram 

Z1 Int. 32(5), 294 

An h,x-diagram is presented for use in the drying 
of ceramic products. It provides for the entire 
range of air conditions during the drying process 
to be covered. The application and significance of 
the diagram are explained with reference to a 
number of examples of actual dryers used in 
industry. The relationship of the heat consump- 
tion during drying to the hot air temperature and 
to the residual moisture of the green bricks are 
particularly emphasized. The different types of 
Novokeram air circulation units are presented. 
13pp 18fig 2tab (BCA) Abstr. No. 4505/80 

578 
Triki, A. 

Alumina Preparation and Use as Carrier 
Containing Catalysts 

Patent No. U.S. US 4172809,30 Oct, 1979,8 pp. 

A1203 of controlled porosity is formed with extru- 
sion of the AI2@ in the presence of an organic 
solvent such as an alcohol. This A1203 is suitable 
for use as catalyst or catalyst carrier. Example 
catalysts were prepared with precipitation of 
AI&, extrusion with varied amounts of EtOW 
without or containing Et4Si, calcination, impreg- 
nation with Co and Mo, and tests in 
hydrodesulfurization of a vacuum gas oil. The 



138 

1999 Documents 

example catalysts were generally more active 
than catalysts prepared with extrusion in the 
ahsetice of alcohol. (CAS) Abstr. No. CA92(2) 
:11831x 

599 
Usatikov, I.F., and N.M. Kozhina 

Influence of Peptizing Agents the Elec- 
trokinetic Potential of Clay Suspensions 

Glass Ceram. (Engl. Traiisl.) 36(3), 156 

'I'he effects of water glass, soda ask, sodium tripo- 
lyphosphate and sulpilite yeast waste on the pH, 
viscosity and zeta pviential of clays used for 
inakirig refractories by slip casting was investi- 
gated. 3pp 4fig l t ab  (BCA) Abstr. No. 1389/80 

58 
Van der Velden, J.H. 
Analysis of the Pfefferkorn Test 

ZI  Itit, (9), 532 

A study was made of the suitability of impact 
tests--in particular the Pfefferkorn test with fall- 
ing disk--as a means of esiablishing the shear 
resistance of clay bodies. Impact tests were per- 
formed on three different Dutch clays, 
demonstrating that the shear resistance of a clay 
body is mainly determined by the specific surface 
of the clay, by the difference between the water 
content of the clay tested and the water content 
of this clay a t  i t s  rolling out limit, and, finally, by 
the impact energy exerted per unit volume on the 
specimens subjected to impact. l l p p  lofig 3tab 
(BCA) Ahstr. No. 2544/80 

68 1 
Van der Velden, J.H. 

Analysis of the Ffeffer 

Klei Keram. 29(3), 42 

Netherlands 

In Dutch. It is investigated how far butting tests 
and, in particular, the Pfefferkorn test can be uti- 
lized for the determination of the stress strength 
of clay bodies. Butting tests on three different 
Dutch clays demonstrate that  the shear strength 
of a clay body is determined substantially by the 
specific surface of the clay, the difference 
between the water content of the body and water 
content a t  the lower plastic limit of the clay, as 
well as by the butting eiiergy per unit of volume 
of the butted specimen. 15pp lOfig 4tah (BCA) 
Abstr. No. 4083/79 

582 
Wendt, F. 

Trials for 8kapin by $tiR Extrusion, 
Using Clay Raw Materials of the GDR 

Haustoffrndiistrie, Ausg. A 22(3), 23 

In German. Trials were made with the most 
promising clays, such as have neither too high or 
too low plasticity. Stiff and soft extrusions were 
compared as regards properties of green and 
fired products and process econuinics. Conver- 
sion of an existing soft extrusion based plant to 
stiff extrusion is not recommended. 3pp Gtab 
(BCA) Abstr. No. 1609/80 
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583 
Balkevich, V.L., Yu.M. Mosin, and M.N. Firsova 

Determining Plastic Strength to Evaluate 
the Forming Properties of Ceramic Com- 
positions 

Glass Ceram. (Engl. Transl.) 37(4), 182 

The effects of carboxymethyl cellulose sulphite 
liquids and sodium silicate additives on the plas- 
ticity of porcelain bodies was investigated by a 
modification of the Atterberg test. 3pp 2fig l tab 
(BCA) Ahstr. No. 2223/81 

584 
B aumm n, W . A. 

Extruded Catalyst Manufacture 

Patent No. U.S. US 4219521,26 Aug, 1980,5 pp. 

A method is described of manufacturing an 
extruded catalyst base or an extruded catalyst. 
The extrudate strands are dropped into the first 
end of a revolving drum having blades attached 
to its inner surface. The extrudate strands rest- 
ing on the blades are lifted and then dropped 
upon a revolving impacting means which is 
rotated in the opposite direction to the drum. 
This produces extrudate particles of a suitable 
length for the subsequent catalyst manufactur- 
ing steps. (CAS) Abstr. No. CA94(2):819Se 

585 
Denton, R.P. 
Pugmills and Extruders for the Ceramics 
Industry 

Rr. Ceram. Rev, (43), 16 

The distinction between pugmills and extruders 
is explained. Their history is briefly reviewed, 
with particular emphasis on the improvements 
brought about by de-airing. Applications to pot- 
tery, heavy-clay products and to porcelain 
insulators are briefly described. 2pp 4fig (BCA) 
Abstr. NO. 1800/81 

586 
Escardino Benlloch, A., M.C. Gastaldo Paris, and 
J.L. Anioros Albaro 

Ceramic Clays from Valencia (Spain). IV. 
Study of a Few Clays from Maetrazgo 

Rol. Soc. Esp. Ceram. Vidrio 19(6), 341-5 

Spain 

In Spanish. Determinations of porosity and con- 
traction properties as functions of fusion 
temperatures, chemical compositions, DTA and 
thermogravimetric analytic data, and x-ray dif- 
fraction patterns were used to characterize the 
clays from deposits near Morella, Chiva de 
Morella, Vailbona, Traiguera, and Cuevas de 
Vinroma. The test results indicate the presence 
of gypsum-free, kaolinite-illite clays which in all 
sampled deposits except those of Chiva de 
Morella represent commercial-grade raw materi- 
als suitable for use in the manufacture of glazed 
tiles and/or extruded ceramic wares. (CAS) 
Abstr. No. CA94(30):160086b 

587 
Fawcett, J.D. 

Horizontal Stiff Mud Pressing of Stone- 
ware Pipes 

Keram. Z, 32(4), 189 

In German. The horizontal extrusion process and 
equipment for this purpose made by Craven 
Fawcett are described. 2pp (RCA) Abstr. No. 
3928/80 

588 
Filippi, C. 

Lamination in Clay Extrusion, Causes 
and Correction 

Brick Clay Rec. 177(2), 28 

Typical mineral compositions of building clays 
are given. The plastic component is either kaoiin- 
ite or illite. Illitic clays are less pure. Laminations 
originate in the extrusion process. They are 
bonded during firing by the glass phase, unless 
forced apart by the COz originating from carbon- 
ates. 3pp 3tab (RCA) Abstr. No. 828/81 

589 
Filippi, C. 
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Lamination in Clay Extrusion, Causes 
and Correction 

Hrick Clay Rec. 17 1(5), 44 
The eflect of organic hinders on extrusion is 
briofly discussed. Various types of auger 
machinps are described. Parallel clay coliimns in 
contact should move at different speeds. Other- 
wise they will not knit together, and lamination 
resiiltq. The function of liners is explained lir the 
absence of de airing. a h  bubbles cause larnina- 
tion when the piessure is released in one column 
emerging from the die. (BCA) Abstr. No. I482/81 

696) 
Filippi, C. 

and Correction 

Hrick Clay Rec. 1'7'/(4), 32 

Lamination problems can often be averted by 
careful attention during mining and storage. 
Blending is a key element for success. 'rhe type 
of clay or shale determines the preparation pro- 
cess. 3pp (BCA) Abstr. No. 1163/81 

LaminZLtiQn ill Clay %hCtPUSiOU, Ct3USeS  

591 
Gratz, E. 
Formation and Classification s P  Textures 
in Extruding 

Keram. Z. :32(2), 76 

In German. 'The uptiral classification of texture 
formation can lead to false conclusions. In classi- 
fying texture formation, i t  is ~ m s t  important to 
determine the influence QII strength and strength 
differences in the body. Two quantities make 
allowances for this: the index of texture and the 
strength related to texture. Both are easy to 
determine and describe the formation of textures 
quantitatively. The different kinds of textures 
and thsir place of formation in the moulding 
machine are descrihed. Some hints are given on 
how to avoid or reduce texture formation. 4pp 
4fig l t ab  (BCA) Abstr. No. 3918/80 

592 
Handle, I%, 

Vacuum Combined De-Airing Kxtrusion 
lJnits in the Heavy-Clay Industry 

ZI Int. 32(5), 267 

The process occurring in the anger and in the 
extruder head are described, and model tests, 
which have served to promote the development 
of screw extruders, are referred to. Conditions 
necessary for good extrusion are discussed in 
detail, and factors determining the quality of 
mixing are mentioned. The Optiinat and Variat 
extruders, designed on the basis of model experi- 
ments and theoretical consideration, are 
presented. 8pp 9fig (BCA) Abstr. No. 4242/80 

593 
Hanykyr, V., and J. Havrda 

for the Optimization of Porce- 
lain Drying and Firing P- XOCt3SS 

Vincenzini, P. (ed.), Energy and Ceramics. Proc. 
4th Int, Meeting on Modern Ceramics Technolo- 
gies at Saint-Vincent, Italy, May 28-31, 1979. 
Amsterdam: Elsevier, p. 252. 

Required values for simple shapes were obtained 
using specially designed laboratory equipment. 
Jhr ing  the constant rate of drying period the 
drying conditions are characterized by the rate of 
drying, the limit difference in moisture content 
between the body centre and its surface and by 
the body riioisture diffusion coefficient. Com- 
billed electric resistance and convection drying is 
a new alternative. The limit firing curve i s  a futw 
tion of limit temperature difference in the body 
being fired, of thermal conductivity, of shape and 
of characteristic body dimension. The range 
within which the clay component of the material 
is dehydroxylated is the critical stage of porce- 
lain firing until the liquid phase appears. 14pp 
7fig 2talo (BCA) Abstr. No. 2979/81 

594 
Mennicke, H.-W., V. Hrerne, arid A-R. Sarlak 

The Effect of the Composition of Struc- 
tural Stoneware Bodies on Their Plastic 
Deformation 

Ber. Dtsch. Weram. Ces. 57(6/8), 135 
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The effect of grogging on the shear stresses dur- 
ing extrusion was studied using six different clays 
with additions of cleaning agents. Resistance to 
deformation was determined by measuring the 
torque of a laboratory extruder. An attempt was 
made to relate the deformation values obtained, 
the quality of the column, the fine grain content 
(corresponding to the content of clay minerals), 
the coarse grain content and the amount of mix- 
ing water, all these being in turn related to the 
Pfefferkorn value. 5pp 8fig ltab(BCA) Abstr. No. 
440/8 1 

595 
Hulsenberg, D., and H.G. Kruger 

The Rheological Properties of Bodies 
used for Plastic Shaping in the Presence 
of Liquefying Agents 

Silikattechnik 31(3), 84 

In German. Narrow permissible limits of water 
content are discussed on the basis of strength 
measurements of plastic bodies originating from 
spray drying. 3pp Gfig (BCA) Abstr. No. 3988/80 

696 
Krahl, K., C. Richter, and K. Schubert 

Contribution to the Moulding Behaviour 
of Spray-Dried Fine Ceramic Plastic 
Bodies 

Sifikattechnik 31(3), 81 

In German. The influence of spray-drying upori 
different liquidefying media are characterized, 
and the moulding behaviour of an electrolyte- 
containing fine ceramic plastic body was investi- 
gated. The method given by Linseis proved to  be 
suitable in characterizing the influence of elec- 
trolyte upon the plasticity of investigated model 
bodies. The moulding properties of a plastic body 
depend on the type of the chosen electrolyte. 4pp 
4fig 3tah (BCA) Abstr. No. 3987180 

597 
Lyubarskii, A.I. 

Determination of Maximum Safe Drying 
Rate of Structural-Clay Products 

Stroit. Mater. (ll), 10 

Soviet Union 

In Russian, Results are presented on the mois- 
ture difksion at  the shrinkage stage during the 
drying of plastic shaped bricks in countercurrent 
tunnel dryers. An analytical correlation was 
obtained between the constructional and techno- 
logical parameters of the dryers and the 
maximum permissible drying rate of the clay 
bodies. The maximum moisture gradient from 
the surface to the centre of the samples in coun- 
tercurrent tunnel dryers occurs during the final 
stage of shrinkage. A m e t h d  is suggested for cal- 
culaliing the maximum safe drying rate. 2pp 
(HCA) Abstr. No. 1821/81 

598 
Ibloravek, J. 
The Process of Drying. Pt. 3. Tension 
Problems Arising During the Drying of 
Glass Melting Pots 

Interceram 29(1), 25 

The stresses arising during the drying of glass 
melting pots, due to different drying rate of the 
bottoin and of the walls are discussed. Drying 
arrangements in chamber dryers and in tunnel 
dryers are compared from this point of view as 
well as from that of energy consumpt.ion. 4pp 4fig 
(BGA) Abstr. No. 4086/80 

589 
Nippon Light Metal Research Laboratory, Ltd., 
and Ltd. Nikkei Kako Ch. 
Extruded Active Alumina Products with 
High Strength 

Patent No. Jpn. Kokai Tokkyo Moho JP 55,' 
85458 [80/85458], 21 dun, 1980, 4 pp. 

Japan 

In Japanese. Transition A1203 prepared by con- 
tacting A12 033w20 with bot gas at  500-1000 
degrees is mixed with Alpha-A1203, quartz, Ti02, 
Zr02, Cr oxide, Si@, Si3N4, and/or BN a t  til 

100:(40-400) weight ratio, mixed with water at a 
100:(15-60) weight ratio, extruded, hydrated, and 
fired. The extruded products have high strength 
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and are useful as catalyst supports, etc. Thus, a 
mixture containing transition A1203 (diameter 
8.3 mu) 50, alpha-h1203 50, water 38, and CM- 
cellulose 2 parts was extruded, hydrated in hot 
water a t  95 degrees for 20 hours and fired at 850 
degrees to obt,ain an A1203 product having spe- 
cific surface 47 m7/g and crushing strerngth 1150 
kglin.2. (CAS) Abstr. No. CA94(2):7019n 

600 
Sakai Chemical Industry Co., Ltd., Sakai 

Support for Catalyst Production 

Patent No. Jpn. Kokai Tokkyo Kobo JP 551 
142541 [80/142541], 7 Nov, 1980, 3 pp. 

Japan 

In Japanese. Support nialerial containing Ti02  
as main comporient or its precursor is mixed with 
synthetic mica KM? 5Si4Q10F2 (and optionally 
with catalyst material or its precursor) and 
extruded by an Orgar machine. The extrusion 
speed is high. Thus, metatitanic acid dried a t  100 
degrees 6,  that  calcined a t  600 degrees and of 
specific area 70 rn’lg 30, and Dinionite (Topy 
Industries, Ltd.) 1.5 kg were blended, mixed with 
30 1 2% aqueous Poval, kneaded twice by a vac- 
uum bag mill, and extruded through a die a t  50 
kglcm’ and 750 mlmin, vs. 25 and 320 with 
kibushi clay. When dried a t  100 degrees for 12 
hours, calcined a t  450 degrees for 3 hours, and 
exposed to heavy oil combustion gas at  250 
degrees containing 800 ppni SO2 for 1 mol the 
strength along the extrusion was constant at  
approximately 30 kglcm2 vs. decreased to 
approximately 22 with the kibushi clay sample. 
(CAS) Abstr. No. CA94(12):91148j 

801 
Schmidt, I-I. 
Measures to Counteract Defects in 
Bricks During Firing 

%I Int. (3), 153 

The mineral composition of twenty building 
clays is presented and its effect in the individual 
zones of the firing cycle is explained. For pre- 
venting firing faults (cracking, chipping off, 
discoloration), which can arise in preheating, 

firing and cooling zones, several practical possi- 
bilities are suggested. The followirig aspects are 
treated in particular: sensitivity during heat up, 
black core formation, quartz inversion, decornpo- 
sition of pyrite resulting in sulphate formation, 
lime blowing, bloating, underfiring as indicated 
by nature of new minerals formed, colour devel- 
opment components susceptible to effiorescence 
and cooling sensitivity. lOpp 8fig l tab (BCA) 
Abstr. No. 3931180 

682 
Sentker, U. 
De-Airing of Ceramic Clays in Extrusion 
%I Int. 32(5), 278 

Two aspects of de-airing are discussed. The prog- 
ress of clays in the extruder are determined by 
the mechanical arrangerneint,s and the types of 
bumps to produce the vacuum. The advantages 
of integral all-steel extrusion screw with degres- 
sive helix are pointed out. 7pp 15fig (BCA) Abstr. 
No. 4243180 

603 
Srivastava, I A . ,  and S.S. Wadhwa 

Padvawces iri the Manufacture of 
Clay Bricks in American Conti- 

nent 
Indian Ceram. 23(3), 161 

All stages of brick-making in modern American 
plaots are described. 8pp ‘ifig (BCA) Abstr. No. 
1818181 

604 
Srivastnva, I A . ,  and S.S. Wadhwa 

Laminations in Ceramic Products Caused 
by Extriisionm Machines--A Review 
Euroclay 5, 18 

The processes occurring in the auger section 
pressure head and die are discussed in detail, 
depending on design of these sections, on operat- 
ing condition and on the type of clay. 
Recommendations are made on how to adjust 
these parameters to avoid laminations. The 
advantages of de-airing are explained. 5pp 7fig 
(BCA) Abstr. No. 1156/81 
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685 
Taylor, IDA, and S.J. Wright 

Design and Application of Abrasion- 
Resistant A1203 Lining 
AUS'TCERAM 80, Proc. 9th Ausl. Cerarn. Conf. 
held in Sydney, Aug. 27-29, 1980. Kensington, 
NSW, Aust. Cerarn. SOC., 1980. p. 279. 

Alumina ceramics are bonded to steel. Appliea- 
tioti to brick extrusion dies is described in detail. 
Applications in other abrasive conditions are 
mentioned. 4pp lfig (HCA) Abstr. No. 1579/81 

606 
Tellier, C., M. Vouillemet, and J . J .  Blanc 

Work sf the S.F.C. Study of the Drying 
Behavisur of Fine Ceramic Products 

Ind. Ceram. (739) 324 

In French. Accurate observations were made on 
dimensional changes during drying and water 
absorption, depending on method of fabrication. 
The rheology of test-pieces dried to different 
extents was studied to establish their ability to 
absorb stresses. Permissible humidity gradient 
limits calculated from Bigot curve and from 
mechanical properties agree with direct experi- 
mental results. Drying behaviour was related to 
materials composition. 3pp (BCA) Abstr. No. 
4304180 

IJOP, Inc. 

Extruded Catalyst Composition 
Patent No. Israeli IL 51063,29 Feb, 1980,24 pp. 

USA 
A Co-Mo hydrodesulfurization catalyst for gas 
oils and residual fuel oils is prepared by mixing 
A1203, a Co compound, Mo, and a peptizing agent 
(to produce a mixture characterized by a weight 
loss on ignition a t  900 degrees of 50-70%), main- 
taining the mixture under shear-mixing 
conditions (the intensity of the shear-mixing 
being characterized by an energy input, equiva- 
lent to 15-120 Whb AI20, for 0.5-5 minutes, 
extruding the resulting dough, drying and calcin- 
ing the extrudate, impregnating the calcined 

extrudate with a Co compound and a Mo com- 
pound (so as to provide a final extruded 
cotnposite comprising 1-1 0 weight % Co and 4-20 
weight % Mo), and drying and calcining the 
product in an oxidizing atmosphere. (CAS) 
At;f;r. NO. CA93(26):242450j 

608 
UOP, hnc. 

Extruded Calalyst with Improved Activ- 
ity for ~ Y a ~ ~ ~ e s ~ l ~ u r ~ ~ ~ ~ ~ Q n  of Residual 
Heating Oils 

Patent No. Austrian AT 357511, 10 Jul, 1980, 10 
PP. 
USA 

In German. The title catalysts, containing 1-10 Ye 
Co or Ni and 4-30"h Mo, are prepared by subject- 
ing aqueous slurries of A1,03.H20 (bulk density 
0.4-025) containing 10-40 5 of the required metal 
to shear mixing at  33-265 W-h/kg for 0.5-5 min- 
ute extruding drying, calcining, and 
impregnating with the remainder of the metals 
required. Thus, a catalyst containing 3 2% Co 
and 12.9% Mo is prepared by slurrying 
alpha-Al2O3.Hz0 and 75% of the required Coco3 
and molybdic acid with sufficient 5% FINO3 to 
give a slurry with ignition loss 55430% at 900 
degrees, which is subjected to intensive shear (68 
W-hlkg) €or 1 minute, extruded, dried, calcined 
1 hour in air a t  345 degrees and 2 hours a t  595 
degrees, conibined with the required CO(NQ3)2 
(and molybdic acid in aqueous NN 3r dried, and 
calcined at  78221 air stream 1 hour at  330 degrees 
and in air 2 hours a t  510 degrees, The catalyst has 
surface area 249 m2/g, pore vol. 0.48 mL/g, pore 
diameter 72 angstroms and relative activity in 
hydrodesulfurization of vacuiuni gas oil (385 
degrees/52 bar, space velocity 3.3/h) 146, com- 
pared with 279,0.48,71, and 106, respectively, for 
a similar catalyst prepared without intensive 
mixing. (CAS) Abstr. No. CJA94(10):68463z 

609 
Vaucquelin, M., C. Gault, and P. Roch 

Rheology of Clay Mixture Ceramic 
Bodies 
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France 

In English and French. The determination of liq- 
uid limit (water concentration beyond which the 
material flows as a liquid) and plastic limit 
(water concentration under which the material 
loses its plasticity) from eta-1-I and F-H depen- 
dences (eta 
and W = moisture,) respectively, was used for 
evaluation of the plasticity of ceramic batches 
based on different clays and mixtures of clay with 
quartz, dolomite, feldspar, talc, and limestone. 
(CAS) Abstr. No. CA95(2):11334z 

viscosity, F =- extrusion force, 

618 
Vimini, C. 

New Structural-Clay Products by Double 
Layer Extrusion 

Cerarnurgia 10(2), 378 

In Italian. The method of inanufacturing is 
described. The two clays must satisfy certain 
conditions of drying shrinkage, dilatometry, 

composition and consequent. chemical reactiuns. 
The properties of experimental products are 
listed and a visit to  a Russian brickworks using 
this technique is briefly reported. 4pp 3fig (BCA) 
Abstr. No. 4213/80 

611 
Werkmeister, C. 

The H,%-Diagram and its Application in 
Drying Technology 

Ber. Dtsch. Keram. Ges. 57(4/5), GW1; @/IO), 
GW9 
In German. The enthalpy humidity diagram and 
its applications me explained. 13pp 2Ofig l t ab  
(BCA) Abstr. No. 670/81 

612 
Zanghi, MA. 
Use of W-ad Mill in Materials Handling 
Ceram. Eng. Sci. Proc. 1(9/10), 812 

Extruders for transforming the filtercake into 
suitable shapes for transport and for plastic 
shaping are described. (BCA) Abstr. No. 2695/81 
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613 
B a h t ,  P., et  til. 

Equilibrium Moisture Diagrams for the 
Drying of Clays 

Ceram, Int. 7(1), 35 

With the aid of the desorption diagram the dry- 
ing parameters required for obtaining the 
prescribed equilibria with respect to final mois- 
ture content of the dry product can be selected 
and the equilibrium moisture content obtainable 
at the given drying parameters can be deter- 
mined. Examples given are three building clays, 
an illitic fine ceramic clay and a porcelain body. 
Adsorption depends on percentage and type of 
clay mineral. 4pp 4fig 2tab (BCA) Abstr. No. 
4129181 

616 
Chamorro, H.J. 
Determination of the Minimum Yield 
Value of Clay-Water Systems in their 
Workability Range by Slow Compression 
of Small Cylinders 
Bol. SOC. Esp. Ceram. Vidrio 20(5), 311 

Spain 

In Spanish. The minimum yield value Y ,  under 
shear stress was evaluated. The Yo values agree 
with those determined by extrusion. The mini- 
mum yield value is a particular property of the 
plastic state. Its value determines quite accu- 
rately the workability range of ceramic bodies. 3 
pp 2fig (RCA) Abstr. No. 2049182 

614 
Bartusch, R., W. Schulle, and 0. Krockel 

Pore Volume Change and Volume Shrink- 
age of Extrusion-Molded Articles at 
Drying 

Silikattechnik 32(4), 100 

In German. Equations for calculating the pore 
volume portion in wet and dried ceramic articles 
and the volume shrinkage a t  drying were estab- 
lished. A close connection after drying between 
pore content arid transverse strength of a china 
clay and an  electrical porcelain body is demon- 
strated. 4pp 2fig 2tab (BCA) Abstr. No. 3941181 

615 
Bekker, P.C,F. 

Simple Clay Testing Methods 

ZI Int. 33(9), 494 

The rolling test, Pfefferkorn test, measuring of 
drying shrinkage and surface area measurement 
by moisture absorption are described for evaluat- 
ing the plasticity of clay. The rolling test can be 
used to  fix the Atterberg limits. These tests are 
complemented by the dilatometer curve 
obtained by firing to evaluate the suitability of a 
d a y  for brickmaking. 9pp 8fig (BCA) Abstr. No. 
953182 

617 
Corapcioglu, M.Y. 
Formation of Filter Cakes 
Filtr. Sep. 18(4), 324 

Formation of a filter cake resulting from accumu- 
lation of solid particles in a slurry is analyzed. 
The slurry is assumed to be a mixture of a liquid 
and solid grains. The conservation of mass equa- 
tion is given for a compressible porous medium 
with an increasing depth due to continuous sup- 
ply of slurry. The resulting equation is integrated 
along the thickness of the cake to obtain a time- 
dependent expression for cake thickness. An 
evaluation of the integral in the solution is given 
for a hypothetical simple case. 2pp Ifig (BCA) 
Abstr. No. 4519/81 

618 
Filippi, C. 
Lamination in Clay Extrusion. Causes 
and Correction. Pt.4. The Auger and the 
Die to Prevent Laminathas 
Brick Clay Rec. 175(1), 32 

A tight fit is required between auger and liner. 
Amount of clay extruded should be half the auger 
capacity. The length of the auger, die taper, cores 
and bridges, scoring devices, die lubrication and 
the choice between stiff and soft extrusion of 
bricks are discussed. 4pp (BCA) Abstr. No. 
2138181 
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619 
Havrda, J., V. Hanykyr. and L. Stehlik 

Optimization of Ceramic Bodies Shaping 
on the Vacuum Arrger. Machin.. 
Sklar Keram. 31(3), 57 

The influence of the constructioii of the shaping 
aggregate on the course of shaping on the proper- 
ties of the products was studied, using a higli- 
alumina porcelain body. 6pp l l f ig  8tab (HCA) 
Abstr. No. 3084/81 

620 
Havrda, J.. a i d  F. Oujiri 

The Applicatiou of Biflusion Couple 
Method to Saturzted Ceramic B ~ d i e s  
Silikaty 25(3), 193 

Transfer of water in a szturated cerxnic mixture 
was investigated hy making diEusion couples of 
two saturated Ceramic bodies with different ini- 
tial water content. Kxperiinental conditions for 
reliable diifusion data were determined. The 
dependence of the diffusion coefficient orn tem- 
perature was estnblished. No correlatioin was 
found between 1) and the water content. 8pp lfig 
l t ab  (ECA) Abstr. No. 965/82 

621 
Hoch. X.E. 

Ini2tamce of Vacnuan Level ansd Pressing 
Power on the De-Airing Result D ~ r i n g  
Extruding 

Xerain. Z. 33(3 ) ,  155 

In German. ‘t’hr: procesqc:j during evacuation of 
air in extruding presses are explained. I t  is 
deduced that increhsed pressure on the body 
before the vacuuiri chamber and better breaking 
up of the hocly has more effect on the evacuation 
result thaa a vacuum increase of 93-995. 3pp 
2fig ( B C h )  Abstr. No. 3087/81 

622 
Hoch, K.E. 
The l[xlflueace of vacuum on the Extra- 
sion of C e r a ~ ~ i l ~  Bodies 

Interceram 29(3), 39Q 

T o  ensure that de airing pugmills should pro- 
duce a well de aired ceramic product the 
following factors must be borne in mind. The 
pressure exerted on the body cushion in front of 
the vacuiirvi chamber should not be too low. The 
higher the pressure the higher will be the com- 
pression of the enclosed air. This will facilitate 
escape of air from the shredded material pressure 
ore than would an increase in the vacuum from, 
e.g., 92% to 98%. ‘The material entering the vac- 
uum chamber must be shredded into pieces 
which are as small as possible. The vacuum 
should be as high as possible in the vacuum 
chamber since thc pugmill again encloses air 
even if this is only at  a pressure of 0.07 bar at  
93% vacuum. 2pp (BCA) Abstr. No. 500/8l 

623 
Hogue, C.H. 

Living with Laminations 

Hrick Clay Rec. 178(4), 56 

Aggregates reduce the tendency t,o laminate, but 
also reduce the plasticity. Sulphonates reestab- 
lish the plasticity for aggregate mixes. Calcium 
ligriosulphonates without aggregate added seem 
to be the ultimate solution. 2pp 2fig (BCA) Abstr. 
No. 3520181 

624 
Jaf€e, J. 

Coxnulled Silica-Alumina Base Denitri 
cation Catalyst 

Patent No. U.S. US 42896.53, 15 Sep, 1981,4 pp. 

Cont. of U.S. Ser. No. 965,589, abandoned. 

iTSA 

An extruded silica-aluminum base catalyst was 
prepared by cogelling a silica sol solution con- 
taining A1 and having pII 1-3. The cogelled silica- 
alumina is peptized to form an extrudahle dough 
and may be mulled with Group VIB and Group 
VlII metals to prepare a denitrification catalyst 
cxtrudable compound. (CAS) Abstr. No. 
CA95( 24):210496d 
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625 
Jiratova, K., and L. Janacek 

Effect of Peptization on the Physical and 
Chemical Properties of Extruded Alu- 
mina 
Chem. l’rum. 31(4), 374-9 

Czechoslovakia 

In Czech. The factors influencing the R1(OW)3 
peptization and its effect on the mechanical, sur- 
face, and chemical properties of the final A1203 
extrudates were studied. The dependence of 
mechanical strength P of extrudates on the 
kneading time conforms to the first-order rate 
eqixation. The amount of the peptization agent 
needed to obtain a required P increases almost 
linearly with increasing size of the Al(OH), parti- 
cles. The mechanical and physical properties of 
extrudates (P, specific surface area, and pore vul- 
ume) depend on the value of the Hammett 
acidity function Mo of the peptization agent used. 
The most significant changes were observed 
within 0 less than Ho less than 1 for strong inor- 
ganic acids and 0 less than Ho less than 3 for weak 
organic acids, whereas Ho less than -0.25 results 
in unfavorable properties of extrudates. The 
anions of peptization agents which cannot be 
removed completely during the calcination pro- 
cedure influence the acid-basic properties of the 
extrudate surfaces [the surface acidity increases 
in the series NO3- less than F- less than S042- 
less than Cl-.] (CAS) Abstr. No. CA94(26) 
:214982tn 

626 
Jye, C.T., and 6. Rrunello 

The 
Review 
Ceramica (Sao Paulo) 27(143), 459 

In Portuguese. Following a review of drying theo- 
ries in general and on the basis of clay properties 
it is concluded that a t  usual temperatures the 
drying of clays can be mainly described by the 
theory of capillarity, while a t  higher tempera- 
tures, especially between 300 and 500 degrees C ,  
by the theory of retrogression of the drying front. 
7pp 4fig (BCA) Abstr. No. 2429/82 

Mechanism of Drying of Clays-A 

627 
Kunes, K. 

,4pplication of Rheological Methods for 
Determination of Optimum Moisture Con- 
tent in the Porcelain Body 
Sklar Keram. 3Q( 11 ), 297 

Czechoslovakia 

In Czech. The following tesk were used: 
Rohinder’s penetration method, pressurized cap- 
illary viscometer and rotation viscometer. For 
determining the optimal moisture content for 
shaping by auger extrusion, the dynamic limit of 
flow and the plastic viscosity are most relevant. 
They are determined by the pressure and capil- 
lary viscometer. The investigation was to replace 
the plastic component. 5pp 8fig 3tab (ECA) 
Abstr. No. 1687181 

628 
Lachman, I.M., R.11. Bagley, and R.M. Lewis 

Thermal Expa~~sion of Extruded Cordier- 
ite Ceramics 

Am. Ceram. Soc. Bull. 60(2), 202-5 

USA 
Extruded cordierite [1302-88-11 honeycomb 
ceramics were developed as stlbstrates for auts- 
motive exhaust catalysts. The honeycomb 
structure is made possible by a unique extrusion 
die design. The cordierite crystallites in the fired 
ceramics are preferentially oriented with the 
result that this structure has a markedly loweif- 
thati-average thermal expansion. Orientation 
results from the orientation of platy raw materi- 
als during extrusion. Chemical purity, 
stoichiometry, and firing rate also affect the ther- 
mal expansion. (CAS) Abstr. No. CA951PO) 
: w a 2 U  

828 
Lapasin, ft., and E. Lucchini 

Rheology of Cllmy/Haolin Aq~uesus Sus- 
pensions and Ceramic Slips 

Carlsson, Et., and Karlsson, S.(eds.), Proc. 11th 
International Conf. on Science of Ceramics held 
a t  Stenurgaund, Sweden, June 14-17, 1981. 
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Swedish Ceram. SOC., Gothenberg, Sweden, 1981, 
p. 91 

The rheological properties of claylkaolin aque- 
ous siisperasions and ceramic slips were studied 
by a rotational viscometer. A master curve proce- 
dure is followed to determitie three rheological 
paramcters. They are sufficient to characterize 
the shear-dependent behavior of the suspensions 
examined and to describe the effects of the dif- 
ferent composition parameters on the rheology of 
the systems. 8pp Stab 4fig (BCA) Abstr. No. 
2736182 

638 
Mitsche, FLY., and C.N. Pope 

Patent No. US. US 4243515,6 Jan, 1981,6 pp. 

Cont.-in-part of U. S. Ser. No. 880,749, aban- 
doned 

USA 
A process for reforming a naphtha feedstock is 
described. The process i s  effected at reforming 
conditions in contact with a catalyst comprising 
a Pt group metal component and a Group IV-A 
metal component (Re, Ge) composited with an 
A1203 support wherein said support is prepared 
by admixing an alpha-h1203.H20 with an aque- 
ous ammoniacal solution having a pW greater 
than or equal to 7.5 to form a stable suspension. 
A salt of a strong acid. e.g., A13N03 is commingled 
with the suspension to form an extrudable paste 
or dough. On extrusion, the extrudate is dried 
and calcined to form said A12@,. (CAS) Abstr. 
No. CA95(2):9730g 

P&eforming B Naphtha Feedstock 

63 x 
North, J.W. 
Device and Methods for the Preparation 

Patent No. Neth. L4ppl. NL 80/20249, 1 Oec, 
1981, 63 pp. 

USA 
In lh t ck .  Heat-resistant blocks or plates of cel- 
lular glass axe prepared by extruding a siliceous 
mixture containing sucrose [57-50-11, covering 

of CellUhir Glassy I$rOdUCtS 

on 3 sides with a separating agent and glaze, fir- 
ing, sintering a t  greater than 1093 degrees, and 
annealing. Thus, 1000 parts of clay (-6 mesh) 
from Fremont, California, 10 parts sucrose, and 
110 parts water were mixed, formed into 30 cm2 
tiles 2.5 cm thick, sintered at  1095 degrees, and 
then a t  1153 degrees for 0.5 hour to give a 40 cm2 
block of cellular glass. (CAS) Abstr. No. 
CA96(22):1SG162q 

632 
Okuda, S., et al. 

Strain Distribution inn a Plastic Green 
Body During Drying Observed by Nolo- 
graphic Interferometry 

J .  Ceram. Soe. Jpn. 89(102(3;), 101 

Japan 

In Japanese. Earthenware plastic niasses were 
chosen as samples. Test specimens were pre- 
pared by inserting a rubber stopper in the central 
part of the plastic mass. The cracks resulting 
from drying strain always developed where a dis- 
continuity or a local disturbance of the 
holographic interference fringes had appeared 
before and near the final stage of constant-rate 
period of drying. Holography is useful to predict 
locality as well as direction of cracks before they 
can be detected by the naked eye. 3pp 4Bg (BCA) 
Abstr. No. 3342/81 

633 
Oller, S. 
Rules and Principles for the Extrilision of 
Clays and Their Drying Behavior 

Ceramica (Sao Paulo) 27(140), 319 

In Portuguese. These fields are reviewed with 
particular reference to the amount of water 
required and the consequent energy consump- 
tion for drying. l l p p  5fig (BCA) Abstr. No. 
385182 

634 
Fivinskii, Yu.E., and P.L. Mityakin 

Rheological and Binding Properties of 
High- Alumina Suspensions 
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Befractories 32(5), 292 

On the basis of a high-alumina chamotte compo- 
sition, a highly concentrated suspension was 
obtained which makes it possible to mould casts 
of porosity to 16 % and an ultimate bend strength 
of up to  4 MPa. The main principles in the pro- 
cess of making suspensions and the character of 
their rheological properties are siniilar to those 
obtained for silicaceous suspensions. The casts of 
t.he high alumina composition are capable of 
being strengthened by the SCACB mechanisms, 
which makes it possible to obtain the casts of 
both fine-grained ceramics and materials of a 
grainy structure. 7pp 7fig (BCA) Abstr. No. 
33031’82 

635 
Schafer, E.-€$. 

Use of a New Moisture Sensor in Drying 
Plant of Heavy-Clay Industry 

Baustoffindustrie, Ausg. A 24(5), 145 
Germany 

In German. For measuring humidity in air, a wet 
and dry thermometer was developed in which the 
temperatures are measured by resistance ther- 
mometers. Tests applied to  various drying plants 
of a brick factory have shown correlations to exist 
between relative humidity of exhaust air and clay 
moisture content. Thus by measuring the humid- 
ity of air, drying can be stopped when clay 
moisture content has dropped to the required 
level. 2pp Gfig (BCA) Abstr. No. 94-9/82 

636 
Shershnev, A.A., et a!. 

Basic Parameters of Drying Kinetics for 
Porcelain Bodies 

Glass Ceram. (Engl. Transl.) 38(7), 356 

The drying rate of porcelain bodies was studied 
by recording the temperature of the drying 
agent, the temperatures on the surface and cen- 
tre of the specimens and their moisture content. 
A relationship between the relative drying rate 
and the relative moisture content was estab- 
lished. 5pp 4fig l tab  (BCA) Abstr. No. 3537/82 

637 
Srivastava, L.K., and S.S. Wadhwa 

Recent Trends in the Manufacture and 
Use of Extruded Clay Sewer Pipes 
Indian Ceram. 23(12), 229 

Present American, especially Canadian, practice 
is reviewed, covering all production stages: raw 
materials, clay preparation, extrusion of socket 
and spigot pipes, extrusion of plain-end pipes, 
drying and firing. The section on jointing with 
flexible joints includes both plain-end pipes and 
socket and spigot pipes. Energy requirements of 
8 in. pipes made of various materials are quoted. 
7pp 4fig (BCA) AbStr. NO. 760/82 

638 
Steffens, E., et  al. 

Automated Production Line for Ceramic 
Extrusion Froducts 
Silikattecbnik 32(3), 73 

In German. Stiff plastic extrusion was developed 
for making electrical porcelain and steatite, fer- 
rite and magnesite ceramics. The cutting off is by 
high-pressure water jet. I p  lfig /BGA4) A4bstr. No. 
3089/8 I 

639 
Tischer, R.E. 
Preparation of Bimodal Aluminas and 
Molybdena/Aluxnina Extrudates 
J. Catal. 72(2), 255-65 

USA 
The methods used to produce bimodal pore 
structure in the extrudates were partial peptiza- 
tion, coextrusion of salthoehmite mixtures and 
incorporation of conibustible fiber such as Avicel 
[9004-34-6J or filter pulp. The study was limited 
to Conoco’s Catapal SB A120,. The effects of 
solid content of the mixture, pH of the peptizing 
solution, and degree of mixing on t.he consistency 
of the extrusion mixture and the pore-size dislri- 
bution of the resulting extrudates were 
examined. The type of cellulose fiber atid its 
loading affected the nature of the macropores 
produced in the extrudes. The extrudates were 
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thermally treated to  develop mesopores in the 
range needed for coal liquefaction catalysts (80- 
180 angstroms with an average pore diameter of 

120 angstroms.) (CAS) Abstr. No. CA96(12) 
:88246a 
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640 
Renev, A. 

Improved Questions for the ,4pproxima- 
tive Calculation of Drying Kinetics of 
Heavy Clayware 

Epitoanyag 34(2), 67 

Hungary 

In Hungarian. While previous approximative 
methods of calculation were valid only for thin- 
walled articles, the present improved equations 
predict the drying time of heavy-clay products 
with a maximum error of only 8%. 3pp 3fig 
(BCA) Abstr. No. 2182/82 

a 
43 

Gibson, K.R. 

64 1 
Bubenicek, J. 

Drying in the Ceramics Industry 

Tnd. Ceram. (762), 438,439 

In French and English. The adjustments of dry- 
ing techniques in chamber, tunnel and rapid 
driers of the firm CERIC to the water content 
against relative humidity curves of ceramic 
bodies is discussed. The importance of automatic 
regulation for this purpose is emphasized. 5pp 
5fig (BCA) Abstr. No. 3830/82 

642 
Gallacher, C. 

Lignosulphsnates--the Heavy Clay Con- 
ditioners 

Ceram. Ind. (Sevres, France) 91(1031), 15 

The chemical structure of the lignosulphonate 
molecule is presented. The ef-Tects of modified 
calcium lignosulphonates on the extrusion prop- 
erties and on the binding of various types of clays 
are tabulated. Several faults of clay products and 
their remedying by modified calcium lignosul- 
phonates are discussed: scumming, edge- 
chipping, auger lamination and dog-earing. 
These additives alone will not increase the ten- 
dency to black core or heart, except if the density 
was made too high. 8pp Ptig (BCA) Abstr. No. 
2492182 

In French. Hydrotreatment, hydrodesulfuriza- 
tion, and ~ y ~ r ~ ~ ~ e ~ e t ~ ~ ~ a t i o ~  catalysts with large 
surface to volume ratios and large pores W ~ F C  pre- 
pared by extruding iU203-watcr paste into oval 
shapes with ridges. The interior of the catalyst 
shapes was less than or q u a l  to 0.508 nm dis- 
tance from the catalyst surface. Thus, a 
dispersion of 500 g A12CB3 in 300 m% diluted 
WCOIM was heated to 50 degrees and treated 
with NH&H solution containing Mo salt. The 
resulting paste was extruded tu  give shapes of 
ridged oval cross-section. Slow drying and calci- 
nation in steam and then in air at 680 degrees 
completed the preparation. (CAS) Abstr No. 
CA97(24):200563a 

44 
Guiu, J.M.G. 

Extrusion in Structural Ceramics 
ZI Int. 34(2), 118 

The property requirements of the clay, its 
method of testing and clay preparat,ion are dis- 
cussed. instructions are given concerning 
equipment and practice of stiff extrusion. lOpp 
15fig (BCA) Abctr. NO. 249'1182 

ZI Int. 31(1), 1 4  

The theory of extrusion, the reason h r  lamina- 
tions and present vacuum extruders on the 
market are briefly reviewed, (BCA) Abstr. No. 
2176182 

646 
Janney, M A .  
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Plasticity of Ceramic Particulate Sys- 
tems 

Diss. Abstr. Int. B 43(3), 1935-B 

Thesis: Univ. of Florida, 1982, 168 pp. 

Ceramists have tried for many years to make 
technical ceramics such as alumina with plastic 
properties like those of wet clay. Some success 
has been achieved, but, little understanding of 
the mechanisms of plasticity in technical ceram- 
ics exists. l’he purpose of this dissertation was 
two-fold. The first was to study the mechanical 
behavior of alumina powder compacts saturated 
with liquid and compare this behavior with that 
for wet clay. The second was to determine 
whether the soil mechanics approach to particu- 
late plasticity could be successfully applied to 
ceramic particulate systems. Standard soil 
mechanics test procedures were employed to 
detcrniine pressure-volume relationships, 
response to combined states of isotropic and 
shear stress, and unconfined shear strength. In 
addition, some experiments were conducted in a 
piston extruder to study the role of pore fluid 
pressure in extrusion. The experimental study 
showed that the mechanical behavior of wet alu- 
mina was quite similar to that foe wet clay. In 
consolidation, specific volume :vas proportional 
to In (applied stress). The yield envelopes were 
generally of the Molnr-Coulomb with cap type. 
The unconfined strength, tau,, was influenced by 
both forming pressure, Pc, and specific volume, v: 
tauf = 0.125 P,; and In tauf proportional to v. 
Also, the unconfined strength of remolded speci- 
mens was one-third to one-tenth that of as- 
formed specimens. Critical state soil mechanics 
was used to analyze and interpret the data. The 
trends in uiicnnfincd strength are those pre- 
dicted by critical state aipd quantitative 
agreement was observed between consolidation 
behavior and variation of unconfined strength 
with specific vohiine. Critical state theory was 
used to formulate a new phenomenological the- 
ory of extrusion. ‘The theory predicts an 
extrusion equation which is identical to estab- 
lished empiricism in ceramics. Two broad 
conclusions can be drawn from this study. First, 
the mechanical behavior of wet alumina is similar 

to that for wet clay. The differences that do exist 
are matters of degree, not kind. The nature of 
plasticity is the same in both systems. Second, 
critical state soil mechanics has been successfully 
applied to the variation of unconfined shear 
strength with forming pressure and specific vol- 
ume, and to ceramic extrusion. The success of the 
soil mechanics approach for these simple systems 
suggests that it may prove useful for more com- 
plicated ceramic systems containing dispersants, 
binders, lubricants, etc. (Diss. Abstr. Order No. 
DA8226399) 

647 
Layuerbe, M. 

Fabrication and Use of Cold-Stabilized 
Clay Products 

Ind. Ceram. (759), 186-91 

France 

In French. The physical characteristics are given 
of an extrudable clay-cement mixture for the 
manufacture of building blocks requiring 50 5% 
less energy for firing. A pilot plant and experi- 
mental house built with the material are 
described, and the properties of blocks incorpo- 
rating wood wastes are also described. (CAS) 
Abstr. No. CA97(20):167925v 

648 
Madderra, G.K., and W.C. Ziegenhain 

Catalyst Impregnated Alumina Extraa- 
dates 

Patent No. U.S. US 3933685, 20 Jan, 1976, 5 pp. 

USA 

Catalysts for fixed-bed petroleum refining pro- 
cesses (e.g., hydrodesulfurization, reforniing, 
hydrodenitrogenation) are extruded as chan- 
neled cylinders to reduce particle interlocking 
and to increase voidage in beds. The cylindrical 
catalyst has greater or equal to 2 longitudinal 
channels, the walls of which occupy radii. Lands 
between channels have a maximum width greater 
than the maximum width of the channels. (CAS) 
Abstr. No. CA84(18):127214rr 
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649 
Malandrino, Q. 
Introduction to Ceramic Rheology 

Ceram. Tnf. 17(190), 12-27 

Italy 

In Italian and English. ‘The principles of viscosity 
and its units were explained. This review then 
deals with the various types of Non-Newtonian 
fluids: plastic or Ringham fluids, pseudoplastic 
fluids, dilatant fluids and rheopexic fluids. The 
reasons for the above phenomena tmd their 
ceramic importance are discussed. A much more 
detailed treatment is given to thixotropy, 
because of its particular importance in ceramics, 
as explained. 15pp 12fig l t ab  (BCA) Abstr. No. 
2408/82 

660 
Messer, P.F. 

I)ie Designs for Laboratory Use 

Trans. J. Br. Ceram. Soc. 81(3), 66 

United Kingdom 

Novel design of plungers prevents stresses result- 
ing from non-parallel platens. Applications of the 
design to  the compaction of discs and rings is 
explained. 2pp 2fig (BCA) Abstr. No. 3124/82 

6511 
Murray, H. 
Dry Processing of Clay and Kaolin 

Tnterceram 31(2), 108 

Equipment for milling and classifying clay is 
described. Elimination of impurities during 
these operations is mentioned. Conditions of 
thermal treatment depend on product type: exte- 
rior pigment, refractory grog or Fuller’s earth. 
3pp 6fig (BCA) Abstr. No. 3128/82 

652 
Murray, W. 
Equipment fop Wet Processing of Clay 
Minerals 

Inkerceram 31(3), 196 

The subsequenl stages of wet processing are 
described. Rhnging, degritting, particle size sep- 
aration, dewal,ering a i d  drying are applied to all 
types of clays. china clay, hall clay, hentonite. 
Leaching of iron, flotation and magnetic separa- 
tion are restricted to china clay. 2pp 3fig (BCA) 
Abstr. No. 3782/82 

653 
Netzmanin, H., and F. Kerb. 

Evaluation of Extrusion Sehaviour of 
Stiff Plastic Ceramic Bodies by Shear 
Strength ~ e ~ ~ ~ r ~ ~ ~ ~ t  

Silikattechnik 34(2), 30 

In GerInarul. The sheas strength was measured by 
the method of Linseis which, itself, is based on 
extrusion. The rapidity of the test made it suil- 
able for evaluating the optimum water and 
plasticizes content of ferrite bodies fahricated by 
extrusion. 2pp 2fig 2tab (13Ch) Abstr. No. 
2974182 

654 
Oberlander, R. M. 
The Extrusion of Hig Surface Area Alu- 
minas for Use as Catalysts 
Proc. Inst, Briquet. Agglom., Rienn, Conf., 1981, 

[JSA 
The effects of various preparation parameters on 
high surface alumina mechanical strength, attri- 
tion resistance, and pore structure were 
determined. A model of the eflFects of the extru- 
sion process on these parameters is given far use 
in optimization and control. (CAS) Abstr. No. 
CA100(8):5736Lf 

17, pp. 217-62 

655 
Rogovoi, MI., U.I. Rudi, and D.I. Shvraikra 
Optimization of Screwless Extrindes 
Operation 
Stroit. Mater. (1)20 

USSR 

In Russian. The output of the screwless extruder 
was investigated, depending on the rotor’s speed 



of rotation or the clay's plaslic strength. 2pp 2fig 
(BCA) Abstr. No. 1742/82 

668 
Schmidt, K., and E. Steffens 

Fully Arittnrnatic Prdxction Line for the 
Preparation of Intermediate Prsdt.ets 
from Ceramic Bodies which are Diacult 
to Ext B w t - l c ,  

Sprechsaal 114(1?), 910 

Cermany Fed. Rep. 

In German. Equipment for the fully automatic 
extrusion of non-phstic bodies is described. This 
was used for electrical porcelain. fused ntagnesia, 
steatite, alumina. nickel-&c fer1 it2 and barium 
ferrite Stsp 14fig l t ab  (BCA) z4bstr. No. 1393/82 

657 
Schmidt, K., and %. Steffens 

Operating and Fields nf Application of the 
Fully A U ~ Q R I Z Y & ~  Flow Line for Interme- 
diate Products Made of Bine Ceramic, 
Sintered Ceramic, Oxide Ceramic and 
Other Matcrials IImd to  Extrude 

CFI> ( h a m .  Forlain Tnf. 59(1), 51 

The automatic production h e  described 
includes mixing of thP ingiedients, vacuum 
extrusion by auger and drying. Details on the 
water content and green density of the extruded 
electrical porcelains, steatites and ferrites are 
given. 8pp 13fig (BCh) Abstr. NO. 2576182 

658 
Sunlitorno Metal Mining Co., Ltd. 

Formed Alpha- Alumilia as a Catalyst 
Support or Adsorbent 
Patent No. Jpn. Kokai Tokkyo Koho JP 571 

Japan 

In Japanese. Hydpiried, active, or alpha-alumina 
i s  niixed with forming agents, formed a t  20-120 
(especially 65-120) kg/cm2, crushed, formed 
again a t  5-20 kg/cm2, dried. and calcined at 1000- 

12~1824 ( 8 2 / i m w ) ,  12 Aug, 1982~5 pp. 

300 degrees to have high specific surface area and 
wide pore diameter distribution. Thus, hydrated 
alumina (Conden Go., Alfor) 1 2  kg, bentonite 555 
g, HN03 75 ml, and water 6.2 1 were kneaded; 
extruded a t  100 and then at  10 kg/m2, and cal- 
cined at  1150 degrees for 2 hours. The specific 
surface area was 55 m2/g, pore diameters less 
than 30, 30-300, arad greater than 800 nm 53, 28, 
and 19%, respectively, and pore volume 0.32 
mUg, compared to 79 m2/g, 77, 21, and 20;, and 
0.30 ml/g when extruded at  60 arad then a t  10 
kg/m2 and calcined a t  1100 degrees. (CAS) Abstr. 
No. CA98(2):8437s 

669 
Wadhwa, S.S., and L.K. Srivaslava 

Factors Affecting the Performanee of  
Augers for Clay Extrusion and Their 
Remedial Mezsu 

Iilterceram 31 (3), 198 

Followirig a brief :'?scription of auger extruders 
of the heavy-c!a> industry, the possible Faults in 
the extitided column and their reasons are 
explained. lamination, surface and edge ten ~ i n g ,  
S-cracks bridge or core cracking. The machine 
variables airecting the performame of auger 
extruders are then treated in turn. Cons^zant clis- 
placement rate aiigers, variable displacement 
rate ougrrs and gap augers are distinguished. 
The effect of auger rotation speed is briefly 
reviewed 7 % ~  imporf ant functions of the barrel 
liner are pointed out. Choice between checkered, 
straight, fluted (spiral) and wedge groove liner 
depends on clay pioprties. These also affect the 
relatioiiship between die construction and faults. 
The function of lubricating materials is men- 
tioned. The good effects of de-airing and its 
limitations are described. Measures, for control- 
ling the adhesion of clay to the metal par tr arc 
listed. Feed versus auger speed affect lamination 
and backflow. Automatic methods of moisture 
coiitrol arc mentioned. The advantages of stiff 
extrusion are euplaind. Preventive ~aiairiteriaiic~ 
and ieplacerneiit of machine parts are discussed. 
6pp 6fig (BCA) hbstr. No. 3840/82 
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680 
Garcia Vcrduch, A. 
Non-Plastic Additives for Heavy Clay 
Masses, Refuse Dumps of Puertollana 
(Spain) 

Ceramurgia 13(6), 233-40, 251 

Spain 

In English and Italian. The additioo of comppo- 
nents to clay bodies to correct defects and 
improve the properties of products, facilitate 
fabrication processes, provide energy savings, 
axid make use of abundant and cheap mineral 
resources is described and discussed. The use of 
ash materials from Iwo types of damps was inves- 
tigated, the one containing residues from coal 
mining and also oil shale ashes, the other con- 
taining oil shale ashes that had undergone self- 
combustion. 'The ashes were finely ground before 
wet mixing with clay. All of the mixes were 
extrudable although the water content had to he 
adjusted for each mix. The drying shrinkage, 
plasticity index, Nosova index (drying sensitiv- 
ity), slumping time in water, arid flexural 
strength of dried and fired bodies were deter- 
mined. The flexural strength of the ash-clay 
bodies was much higher than that of pure clay 
fired at the same temperature. In firing a t  high 
teniperatures the flexural strength of the bodies: 
reached. a maximum at  1050-1100 degrees and 
then decreased. (CAS) Abstr. No. CA100(24) 
: 19665nn 

66 B 
IIuung, Y.Y. 

Hollow Shaped Catalytic Extrtadaates 

Patent No. Eur. Pat. Appl. EP 95851,7 Dec 1583; 
U.S. US Appl. 383070, 28 May 1982, 44 pp. 

IJYA 

Tubular extruded catalysts or catalyst supports 
with high fracture resistance and crushing 
strength and a low tendency toward end blnckage 
have a volume to surface ratio less than 0.51 nirn 
and an outer surface which has greater or equal 
to 3 contact points when enclosed within a cylin- 
der (rectangular and triangular shapes). The 

exbrudates are formed from aluminaxdicates and 
zeolites with binder clays. Thus, a tubular cata. 
lyst was extruded from a composition of 
N;ti",:SM 5 zeolite 65 and AI2@ 35 weight ?O 
mixed with H20 and n cellulose-type extrusion 
aid in a hydraulic pres:; through a die orifice, and 
dried at 105-121 degrees. (CAS) Abstr. No. 
CA100(8):,571 i 8 e  

662 
Jiratova, K., L. Janacek, an4 P. Schneider 

~ e n ~ e  of A ~ U ~ ~ X I U ~ I  IlIyBsoxide Pept- 
roperties of ~ l u ~ i ~ ~  

Fxtraada t P S  

Stud. Surf. Sci. Catal. 16(Prep. Catal. 3), 653-63 

Czechoslovakia 

Physical properties of ahmina extrudates (cata 
lyst supports) preptired from tdiffermtly peptized 
R1(OH), were studied. The effect of diEerent 
peptizing acids on the physical properties of 
extrudatw can he generalized by using the Wam- 
rnett acidity function Ho o f  tEr. peptization 
solution. In the rmge of 0 less than Ho lev, than 
1, the physical propertier of extrudates change 
most significantly. The mean radii of transpurt, 
pores were determined by conibining the perme- 
ation and countercurrenl. diffusion 
measurements. A correlation was found hetween 
the mean radius of tramport pcms, calculated 
from diffiaafon measurements, and the vrrlurne of 
rnacropores. (CAS) Abstr No. 6A99(12):943'731 

863 
Stiles, A.B. 

catalyst ~~~~~~~~~~~~ ~a8aoratory ;ana 

New York, NY: M, Dekker, 176 p. 

TJSA 

This book offcrs a single source, stPp-by-step 
guide to the preparation, production, and upera- 
tion of virtually a11 currently used conirnercial 
catalysts--a total of 16 catalyst If families" in all. 
Catalyst Manufacture specifies temperatures, 
h i e s ,  materials, impurities to avoid, and more, 
to insure prompt design and production. It helps 
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1983 Doellnlewts 

select appropriate procedures, from such numer- 
ous alternatives as precipitation, impregnation, 
spray drying, extruding, granulating, and pel!et- 
ing and supplies ”do’s arid don’ts” guidelines, to 
avoid nonproductive development expense and 
delays. (from piiblisher’s description) 

664 
Stoepler, W., and K.K. Urigzr 

The Properties of Commercial Alumina 
Base Materials and Their Effect on the 
Manufacture of Active Poroas Alraanina 
Supports by Means of Extrusion 

Stud. Surf. Sci. Catal. lfi(?rep. Catal. (3)), 

Germany, Fed. Rep. 

The behavior of 60 commercial base aluminas 
(macrocrystdlline nonporous gihbsites, micro- 
crystalline nonporous and porous boehmites, 
thermally activated porous boehmites and gibbs- 
ites) was studied by paste processing and 
extrusion in order to produce active porous alu- 
mina pellets. The most decisive properties of the 
base materids with respect to extrusiun are the 
degree of dehydration, the mean of aggregate 
size, the shape of aggregate size distributions, the 
shape of aggregates, the size of primary crystal- 
lites, and the specific surface area. The relevance 
of these properties to those of the final pellets 
(crushing strength, porosity, pore volume distri- 
bution and specific surface area) were examined. 
(CAS) ihbstr. No. CA99( 12):94372c, 

643-51 

665 
Thara, M. 

Die four Extruding a Ceramic Batch into a 
Honeycomb Struclural Body 

Patent No. Can. CA 1146023 Al, 10 May, 1983; 
Jpn. Appl. 79149219, 21  Apr, 19’79, 17 pp. 

Japan 

Extrusion die for the forming of honeycomb 
shapes from a ceramic mixture manufactured 
from a tool steel i s  coated in front with electroless 

Ni-(8-9%)P alloy 186805-65-31 for high resis- 
tance t~ abrasion. Thus, a steel die having narrow 
slits (formed by electrical-discharge machining) 
was coated with a Ni-P alloy for 495 minutes at 
88 degrees to 0.09 mm thickness. The coating was 
heated 3 hours a t  450 degrees for stabilization. 
(CAS) Abstr. No. CA99(12):92101d 

666 
Theodore, A.N., and R.A. Pett 

Moldable Coinpa>sitiomp and Molded 
Bodies from He 
Patent No. Eur. Pat. Appl. EP 74274, 16 Mar, 
1983; U.S. US Appl. 300368, 300369, 300404, 8 
Sep, 1981, 74 pp. 

United Kingdom 

Ceramic compositions, which are suitable for 
compression molding and continuous extrusion 
of tubing comprise a mixture of 40-6Q sinterable 
beta-alumina precursor and 40-60 vol 5 of an 
organic sacrificial binder comprising a thernno- 
plastic elastomer, an oil and/or wax emulsifier, 
stiffening polymers, proccssing aids, and optional 
components. Thus, 50.00 g powdered beta- 
alumina precursor consisting of .41203 90.4, soda 
8.85, alid Li,O 0.75 ”/c were mixed with Solprme 
414C 5.36, AgeKite Resin ID 126780-96-11 0.53, 
Sunoco Wax 3420 1.04, Suxpwo Wax 4412 0.81, 

845 0.43, Shellflex 371 1.47, and Fiexricin P-4 
[140-03-41 0.94 g and molded, prelreatd, anti sin- 
tered to plate-type electrolytes. Molding was 
carried out ruder pressure in 3 stages, terminat- 
ing with a pressure of 9500 lb for 2.5 minutes The 
binder was removed hy heating at  12 degreeslh 
to 500 degrees, 50 degreeslh to  1050 degrees, and 
cooling at  50 degreesh. The plates were sintered 
by heating at  62 degreeslk to 1590 degrees held 
25 minutes, and cooled. ’The properties of the 
plates were similar to those of beta-alumina arti- 
cles with less complex shapes axid prepared by 
isostatic pressing and sintering. (CAS) Abstr. No. 
CA99(2):9817y 

StyrOn 495 [loo-42-51 0.66, 6140-3 0.68, PleXQn 
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667 
Ackley, G.,4., and J.S. Reed 

Body Parameters Affecting E x ~ P w ~ ~  

Adv. Cerarn. 9, 193-200 

USA 

The direct shear test, commonly used in soil 
mechanics, was wed to measur2 the shear 
strength of a commercial electric porcelain extru- 
sion body, under a controlled stress state. 
Changes in the shear strength caused by varying 
several material parameters were correlated with 
the extrusion pressure for the same body, deter- 
mined by using id piston lype extruder The 
material parameters iricluded water content, 
temperature, deflocculant concentration, and 
internal lubricant concentration. The extrusion 
presshire was found to have a linear dependent on 
the shear skrerigth as naeasured by the direct 
shear test. The efIkcts of the various material 
parametcrs were explained by using models for 
plastic Aow. (CAS) Abstr. No. CA101(14) 
:115560d 

66 
Furuta, &I.? Y. Maeno, mad K. Kobayashi 

Forming a Green Body of Ceramic Arc 
Tubes Used for a Metal Vapor Discharge 
Lamp and a Molding Die for Forming Said 
Tube 

Patent No. TJS. US 4451418,29 May, 1984, 7 pp. 

Japan 

Ceramic green integrally-shaped arc tubes, for 
metal vapor discharge lamps, having an arc dis- 
charge section of greater outer diameter than the 
end sections are prepared by extruding a stiff 
plastic ceramic body into a tube, placing the tube 
in a heated molding die, closing one end of the 
tubular body, and applying a compressed fluid 
through the other end to shape the tube to the 
die. The die consists of 2 halves divided in the 
axial plane of the tube with bents in the cavity 
section and a means of heating. The method 
gives arc tubes of high dimensional precision. 
Thus, a stiff plastic body was prepared fruin fine 
A1,03 powders mixed with MgQ 0.05, Y oxide 

0.05, Me cellulose [9004-76-5] binder 3, polyeth- 
ylene glycol [25322-68-33 lubricant 1, and water 
25 weight % ?  extruded to a tubular shape, and 
immediately placed in the mold, which was 
heated at  150 degrees by an embedded heater. 
One end of the tube was sealed, and compressed 
air was used to inflate the t~ tbe  t o  the inold 
dimensions. The formed tube was h a t e d  at 800 
degrees for 3 hours and fired at 1800 dpgrees for 
6 hours to give an A1203 ceramic tube having high 
dimensional precision, uniform wall thickness, a 
smooth surface, air leakage of 10-10 atom-cm3/s, 
and light transmission 93 5';- and survive quench- 
ing in water from 200 degrees. (CAS) Abstr. No. 
CA101( 12):96494s 

669 
Lachman, I.M. 

Porosity in Extruded Cellular Ceramics 

A ~ v .  Gram.  9, 201-11 

USA 

The relations between porosity and pore size of 
extruded cellular ceramics and variables includ- 
ing raw materials, processing, and composition 
were studied for cordierite, spinel, and 
ZrOz-spinel ceramics. The porosity and pore size 
are important properties for use of the ceramics 
as catalytic converters for automotive emission 
control, woodstove combustors, molten metal fil- 
ters, heat exchangers, and catalytic combustors. 
In cordierite the mean pore size can be controlled 
very well by the particle size of the talc a.nd SiOz 
raw materials as well as by the weight 5'6 of S O 2 .  
The total variation observed was 4-18 mu. Eutec- 
tic melting had an important role in porosity 
formation. Firing temperature and heating rate 
were dso  shown to be variables and can be used 
to control the pore size in the range 4-17 mu. Spi- 
nel mean pore size was directly related t~ the 
particle size of the calcined alumina and basic 
Mg carbonate used, with 3-15 mu being the 
observed range. Percent open porosity was also 
a function of A12Q3 particle size. Piring- 
temperature increase coarsens the mean pore 
size and decreases the open porosity. ?'he results 
for Zr02-spinel reflect the eifects seen with spi- 
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nel. Howe: er, the introduction o i  relatively fine- 
particle-size ZrOz greatly I e d : i ~ e q  the mean pore 
size and the percent open porosity. The percent 
ope11 porosity depended very I ~ ~ u c h  on the 
Zr02-spirie: ratio aq well as amount, if any. of 
excess MgO or A1203. (CAS) Abstr No. 
CL%101(16~:135679c 

670 
McUaiilel, C.V. 

Extruded Bimodal Aluiniria Catalyst Sup- 
ports 

Pateai No. Can. CA 1163614, 13 Mar, 1984; U.S. 
Ub -4ppi. 136221, 1 Apr. 1980, 27 pp. 

USA 

A p,wf;~lly dricd, hydrous aluniim [.41203 nM20,  
1 less than or equal to 21 produced by reaction of 
Na aluminate with A! sulfate (intermediate 
bet ween btrenliic and pseudoboernite? i s  mixed 
with H20 to give 36-42 weight ‘ 0  total solids and 
then is mulled suficiently to give the dpsired 
plash properties. The mixture is extrtliled, cut 
to dwircd lengths, dried a t  482-649 degrees to 
less than 2 w i g h t  H2C content, and calcined 
a t  954 degrees for 0.1-20 hours ( a ~  least several 
hours). The extrudaf es were hprcgnated with 
Co and ?/Io salt solutions and heated to give 
iricial oxides. The catalysts hatl substantial 
rnicropore volumi?r with lai ge itores (greater than 
GOO aagstroms, a crush strength greater thdn 1.5 
Ih/mni (1/16 diameter, extrudate), aird 3 surface 
area 170-220 m2/g. The catalysts w c l e  used for 
liqiiefaction desulfurization of coal. (CAS) Abstr 
No. C,A101(4):29141m 

6% 1 
Reed, J.S., G.A. Ackley, and D.H. Price 

Effect of Compressive Loading on the 
Structinre and Yield Strength of a Porce- 
lain IC-xtrusion Body 

Sei. Ceram. 12, 139-44 

USA 

The diiect shear test was used to determine the 
plastic yiclei strength of a porcelain extrusion 
body under a compressive load. Pressures of 
0-2.5 Ml’a increased the bulk density and plastic 
yield strength but reduced the liquid permeabil- 
ity. (CAS) Abstr , No. CA100(26):214423x 

67 2 
Yakulwvich, M.N., V.I. Sirnontsev, and C.E. Vyl- 
nov, et  al. 

The Effect of Forming Methods 0x1 the 
Catalytic Properties of Catalyst Gran- 
ules for :\crolci~n Oxidation to Acrylic 
Acid 

Appl Catal. 10(3), 297-302 

USSR 

‘I%:: effect of forming methods of V-Mo oxide 
catalyst granules (for the oxidation of acrolein 
[107-02-81] to acrylic acid [79-10-71 by dry pow- 
der compaction and wet powder extrusion #as 
studied with respect to catalytic properties and 
mechanical streiigth. An increase in the compac- 
tioir pressure enhances catalyst mechanical 
strength but reduces activity due to difrusional 
limitations. The catalyst prepared by extrusion 
possesses reasonable mechanical strength a i d  
has a porous structure which prevents diffusional 
limitations. (CAS) Abstr. No. CA101(10):73129n 



Ablamskii, V.L. 503 

Ackley, G.A. 667, 671 

Adarns, A.H. 343 

Aeschbach, S.H. 523, 551 

Albenque, M. 296, 412 

AFexeiibt~, T. 519 

Allegrini, A.P. 297 

Allen, W.J. 126 

Alt, L.R. 127 

Alviset, L. 235, 250, 264 

Arxberg, G. 52 

American Society for Testing and Materials 473 

Aimoros Albaro, J.L. 586 

Amsted Industries, Inc. 387 

PLnd~ews, A.I. 170 

Angenitskayn, R.B. 435 

Arakawa, M. 369 

Ariinori, T. 196 

Arle, G. 235, 250, 264 

Astbtsry, N.F. 197, 198, 251 

Atkinean, C.R. 322 

Austin, L.K. 293 

Bagley, R.D. 628 

Bailly, 1,. 54 

Hain, J.A. 370 

Baker, D.M. 89 

Baldsin, L.W. 290 

B a h t ,  It-'. 444, 547, 613 

Balkcvicli, V.L. 683 

Ball, A.J. 265 

Balln, I. 548 

Banerjee, s. 369 

Barber, W.A. 542 

Tiarclin, C. 199 

Bartusch, Jk. 614 

Bass-Walker, P. 218, 2643 

Baudran, A. 118, 156 

Baumann, W.A. 584 

Beckemeyer, H.J. 60 

Bcdescki, @. 219, 236 

Rekker, P.C.F. 615 

]BFh?cPgQv, M.V. 2264, 23'7 

Relopol'skii, M.S. 267 

Benbow, J.J. 310 

Renev, A. 640 

Berger, D. 436 

Bergholz, A. 256 

Bernt, E. 157 

Bertoldi, G. 221 

Bertsch, M. 488 



Beyer, B. 268 

Bigg. 11. 437 

Blake, J.C. 253 

Blanc, J.J. 606 

Bloor, E.C. 128, 158 

Hlurne, A.J. 388 

Bohler, A.G. 53 

Hohnr, J. 323 

B o r t ~ ,  S A .  208 

Hnyarina, I.L. 371 

Braatm, 'T. 496 

Braithwaite, E.12 W 

Creme. V 534 

Hrenniropp, H. 4 

Rriggs, W.S. 516 

British Ceramic Research Awcciation 188 

Brogsitter, S. 531 

Hrown, S.M. 474 

Brown, W.S 129 

Brozova, I,. 559 

Bruch, C A .  389 

Uruckner, E. 269 

Brunello, G. 626 

Hubenicek, J. 6 i I  

Bulley, O.M. 497 

298, 3' 4 

Butterworth, B. 270 

Cairoli, A. 42 

Capriz, G. 222, 252 

Carley, J.F. 19-82 

Carlsson, R. 558 

Cecil, '1I.A. 297 

Chamorro, 1I.J. 549, 616 

Chapinan, R.A. 200 

Chen, Y.M. 299 

Choca, M.E. 550 

Christensen, R.W. 325 

Christopher. AB.  90 

Churakova, K.S 344 

Ciontea, N. 413 

Clark, J.L. 179 

Clarke, B. 300 

Clavel, A.1,. 233, 253 

Coley, S.G. 270 

Colgan, J.D. 390 

Collier, J. P93 

Colwell, R.E. 150 

Conner, J.H. 271 

Conway, J.E. 453, 454 

Corapcioglu, M.Y. 617 

Cordoveanu, G.,4 391 

160 



AIJTHOR INDEX 

Corning Glass Works 517 

Coudamy, J. 414 

Coulhan, A. 43, 48-50 

Cratlidall, S.H. 372 

Craven, H.E. 392 

Creed, E. 518 

Csaki-Balla, I. 498 

Cutler, I.B. 129 

Czerch, W. 204 

Dale, A.J. 180 

Dangler, E.W. 415 

lkvenport, S.T.E. 68, 106 

De Souza Santos, 1’. 487 

Degtyareva, E.V. 465 

r)ellton, R.P. 585 

Deplace, G. 447 

Deplus, C. 15G 

Jlerwinis, J. 499 

Detaille, H. 83, 160 

nicttrich, H. 91 

Dirna, P. 519 

lhnot t i ,  S. 286 

DQrSt, M. 438 

Uomna, G.H. 301 

Draignaud, P. 130 

Du I’ont de Nernours, E.I. and Co., Inc. 

Dubroviiia, A.N. 503 

Duncan, J.F. 393 

Ellistown Pipes, Ltd. 394, 395 

English Clays Tiovering Pochin and Co,,  Ltd. 

455 

346, 500 

Ensminger, LE. 20 

Entelis, F.S. 

Escardino L4enlloch, A. 586 

Eustaccio, C. 374 

Everhart, J.O. 181 

Ewirig, W.A. 302 

Fadeevn. V.S. 122, 189 

Fan, L.T. 551 

Fantalov, N.N. 267 

Fawcett, J.D. 287, 375, ,587 

Fearn, N.S. 131-135 

Fedorova, E.P. 344 

Feistel, G.R. 501, 550 

Veriiandez, M. 412 

Eicai, C. 73, 74 

Fielding and Platt, Ltd. 303 

Vilippi, C. 588-590, 618 

Firsova, M.N. 583 

Franklin. A.G. 326 

Franz, K. 92 

223, 346, 373, 520 



Gmeiner, ,4. 16% 

Godbole. P.N. 451 

Goodson, F.J. 136, 163, 164 

Gorelik. S.8. 503 

Grat/, X 304, 591 

Griffith, it.P,I. 201 

Griilbzrg, Ya.M. 462 

Grazncwa'ld, H. 41 i 

Grurwlli, L.D. 37 

(;ut& h4.S. 418 

Gugp1, E. 105 

Gtiii:. cJ.M.G. 644 

Ilaase. T. 1% 

Hwtt=li, R 52 

Ifall, W.U. 2 ' ~ v  

Hallmaun. E. 182, 183 

lIaixll~, F. 456, 524, 645 

Hand!e. N. 555 

Idandle, R .  59:' 

Ekinks, C.F. 24 

Hanykyr, V. 593, 619 

IIaring, J. 254, 347, 376 

IIarmathy, T.%. 328 

Havrda, J. 593, 619, 620 

IIalmrd, R.N. 27 

162 



A4UTHC9R INDEX 

Hawk, E.A. 93 

Hayes, d.C. 509 

Heil, A.C. 94, 255 

Henderson, C.H. 8 

Wenkel, D.J. 165 

Hennicke, H.W. 

Henry, E.C. 21, 28 

Henze, W. 75 

Hepworth Iron Co., I,td. 329 

Herdt, I<. 256 

Hennnnsson, L. 558 

405, 556, 557, 594 

Werwegh, c. 95 

Heywood, N.I. 525 

Hiendl, H. 202 

Hill, M.J. 171 

Hillman, 11.A. 126 

Hisschemoller, F.W. 69 

Hnoysky, F. 96 

Hoch, K.E. 621,622 

Hodgetts, G.B. 504 

Hodgkinson, H.R. 164, 203 

Hofniann, J.E. 464 

Hofmanti, IJ.  204, 330 

Hogue, C.H. 623 

Hohmann, H. 457 

Homayr, J. 138, 148 

Hopfner, P. 348 

Horvtlth, E. 377 

Mouse, W.T. 464 

Hritz, G.G. 421, 460 

Hrrna, P. 559 

Huang, Y .Y. 661 

Hlibner, F. 238, 306 

Iluebner, K.G. 382, 423, 483 

Mughan, R.R, 205 

Plughes, G.B. 44 

Mulsenberg, 11. 595 

IIummitzseh, W. 53 

Hungarian Standards Association 396 

Hutlmmann, E. 378 

Iberg, X. 239 

Interr1ational Business Machines corp. 397 

International Furnace Equipment Go., Ltd. 

hteropt ik  Handelaiastalt 439 

Iiszigneri, M. 61 

Ion, 6. 494 

Ionescu, 1. 494 

Jsenhour, C.T. 56C 

54 

JafTe, J. 624 

Janacek, I>. 625, 662 



Khurgina, N.A. 345, 373 

Kienow. 556. ,557 

Kilgorn. l3.V. 306 

Kim. J.S. 325 

K j s l ~ i ,  P.S 173 

Kitchensr. J.A.  300 

I<Ea:lhel*t, H. 30'; 

Klein. 1. 273 

Knoheloch, G. 459 

1Cobayad-q K. 666 

Kobayashi. T. 398, -117 

Koiiishi, A. 196 

Koiita, -J. 318 

Korncr, 13 5bl" 

Korol, A N .  139 

Kozhina N.M. 579 

Krahl, K .  596 

Krahn, W . I I .  70 

ICccIytlr, J.M. 97 

Krenkel, 'r.G. 549 

K r i ~ e k ,  K.?J. 326 

Krockcl, 0. 614 

Kroichuk, L.A. 492 

Kruger, G. 488 

Kruger, H.G. 595 

164 



AUTHOR INDEX 

Kuch, F. 420 

Mueber, E. 379 

I(uh11, R. 274 

Kukolev, G.V. 139, 166 

Kunes, Ih. 62'7 

Kunti, N.L. 509 

Kyan, C.Y. 479 

Lnchman, T.M. 628, 669 

La~~aprnnrr, C.M. 10-12 

Lapasin, R, 629 

Laquerbe, M. 647 

Larntta, A. 252 

I a s s o n ,  H.F. 441 

Lawrence, W.G. 149 

T'each, W.E.  431, 460 

Lehmann, H. 98 

Leimer, H. 275 

Leisenberg, M. 480 

I~engersdarR, G. 33 1 

Lenkei, M. 506 

I m z ,  c-.J. 121 

Leauexlok, V.S. 245 

Leusden, R.B. 167 

Levine, M.R. 241 

Levine, S.  168, 169 

Lwitskii, G.D. 225, 240 

Tmvis ,  at M. 628 

Lirobucg, G. 442, 507 

Iitnhurg, K. 380 

Lindl, P. 207 

Lingi, H. 563 

LsichGt, P.F. 76 

Lucchini. E, 699 

Lurid, M w. 208, 231 

Tmidina, ?VI.<;. 190 

Lungn. E 519 

TAyng, s. 443 

Lyiharskii, A.I.  597 

Maack, P. 77 

Mamy, H.H. 9, 22, 30, 45, 46, '71, 110 

Machlins, C. 111 

MacKenzie, 1LJ.I). 393 

Mradderra, G.K. 450, 648 

Madel, R 205 

haneno, Y. 6E8 

Malaudrimo, &. 619 

Mallouk, R.S 79, 84 

Marshall, D.I. 2'73 

Mitrx, G. 88 

Matsushita, K. 508 



AUTI%OBZ. INDEX 

Mattyasovszky Zsolnay, T. 444, 527 

Maurer, K. 288, 289 

Maybon, G. 481 

McDaniel, C.V. 670 

McKelvey. J.M. 

McMahon, J.F. 25 

McMillin. H.F. 38 

Meeka, E. 112 

79, 80, 84, 85 

Messer, P.F. 650 

Metallwerk I’lansee AG and Co. KG 422 

Mewis, J. 461 

Middleman, S. 43’7 

Milde, C. 191 

Milde, K. 308 

Miskarli, A X .  564 

Mitsche, H.T. 509, 630 

Mitsubishi Gcnshiryoku Mogyo Kambushikika- 
isha 226 

Mitsui Kinzoku Sintering Service Co., Ltd. 528 

Mitsui Minirig and Smelting Co., Ltd. 528 

Mityakin, P.L. 634 

Miyazaki, H. 510 

Mizutani, J. 511 

Moffitt, K.E. 210 

Mohler, N.F. 227 

Mooi, J. 403 

Moore, C.X. 62 

Moore, F. 198, 211, 251 

Moore, S.J. 65 

Moravek, J. 565, 566, 598 

Morikawa, ‘4. 511 

Mosin, Yn M. 583 

Mostetzky, W. 445, 482, 567 

Mosthaf, E. 56, 57 

Murray, H. 651, 652 

Murray, W.A. 17 

Nagl, G.J. 381 

Nakhamkin, M.A. 349 

Narita, Y. 511 

National Forge Co. 399 

Navias, L. 1 

Ncilson, J.F. 99 

Nekrasov, V.V. 446 

Nelson, J.A. 150, 170 

Nesby, C.W. 382, 423, 483 

Netzrnann, H. 653 

Neumann, R. 140 

Nickolls, M.H. 159 

Niesper, A. 192 

Nikkei Kako Co., Ltd. 599 

166 



AUTHOR INDEX 

Nippon Light Metal Research hbora tory ,  Ltd. 
593 

Nippomi Tokushu Togyo KK 51% 

Nitzenadel, P. 350 

North, J.W. 631 

Norton, F.H. 14-16, 47 

Oberlander, R.K. 654 

Oberschmirlt, E.E. 309 

Ogawa, M. 2/26 

Okuda, S. 632 

Ol’Khovskii, LA. 416 

Oldroyd, J.G. 41 

Oller, s. 633 

Onuma, K. 508 

Orlow, I.G. 462 

Orrnsby, W.C. 184 

Ortmaier, P.A. 113 

Otremba, R.R. 276 

Otsuka, N. 246 

Oujiri, F. 620 

Ovenston, A. 310 

Owen, V.J. 185 

Packard, R.Q. 311 

Paggen, M.V. 516 

Papen, E.L.J. 447 

PaPks, ,J.R. 171 

J?t-’elkL,e:isden, (2.0 212, 223 ,  ?b?? 277-374, 2P0, 
291, 332,351, 352, 434,484, 513,529, 553s 

Pes:limisis, G.N. 501 

Pet:,, R.A. 6% 

Phensznl, a< 194 

Pickus M It. 2.58 

Pilt?, e;. 383 

Pitak, N . V .  166 

Pii.inskii, Yu.E. 634 

Pocock P.C. 38 

Polj/akr,v, M.A 214 

Pope, G.N. 630 

Pospisil, H. ,531 

Price, D.B. 671 

Produits Chiozie4ues Pwhincy-St Gohain 232 

Purchase, N.W. 86 

Putin, E .  3”33 

Radfrml, C. 293 

Roes, M.D.B. 447 

Ramond, 5.A. 432 

Raterman, M, 454 

Rautenbach, K. 466 

Ravaglioli, A 400 

Rawdon, 1,td. 42S, 426 

Reed, A.,T. 208 

Reed: J.S. 569, 570, 667, 671 

167 



AIJTHOR INDEX 

Reh, H.H. 334 

Reis, 1-I.R. 335 

Renault, P. 141-143 

Reveley , A. 928 

Revescomb, H.E. 17 

Kichardson, J.F. 525 

Hichez, IC. 243 

Richter, C. 596 

Hichtnr, W. 448 

Ricke, R 5 

Ries, 1I.B. 229, 427, 568 

Xieter-Werke PXpl-Ing Walter Handle GinSII 
485 

Kigaud, J. 463 

Riley, K.L. 464 

Risse, M. 576 

Robinson, G.C. 

Robinson, J.S. 151 

Hoch, P. 609 

Rogers, E.S. 403 

Hoget, M. 401,486 

Itogovoi, M.J. 655 

Kogosvsky, Z 39 

Rohr, II. 331 

Rose, D.A. 313 

noseinount Engineer.ing Co. 384 

144, 1'72, 215, 312, 532 

Rosenthal, E. 145 

Rosignoli, D. 418 

Rost, PP.  122 

Rostovtsev, II.1. 190 

Rowe, P.N. 495 

Royer, D.J. 421 

Rwdakm9 V.N. 402 

Rudi, D.I. 655 

Russell, R. 23, 24 

Russo, v. 533 

Safronova, I.P. 465 

Sakai Chemical Industry Co., Ltd., Sakai 600 

Sakurada, H. 508 

Salamone, A.L. 569, 570 

Salomao, J.R. 48'7 

Samanta, S.K. 353 

Sarosoiiov, G.V. 173 

Sanford, K.A. 1103 

Sarlak, A.-R. 594 

Schafer, E.-E. 635 

Scharrer, E. 204 

Schenk, b'. 87 

Schiener, N. 100 

Schlegel, D. 354, 404, 466 

Schlinkert, C. 336 



AUTHOR INDEX 

Schmidt, E.W. 337 

Schmidt, M. 355, 467, 571, 572, 601 

Schmidt, K. 656, 657 

Schneider and Co. 338 

Schneider, P. 662 

Scholl, F. 63 

Srbubert, K. 596 

Sehulle, W. 614 

schuitheiss, T.F. 423 

Schumann, T. 95 

Sclkurecht, H.G. 10-12, 25 

Sehuster, A. 259 

Schnster, P. 405, 458 

Schutten, M. 339 

Schwiete, H.E. 356 

Seanor, J.G. 174-177, 230, 231 

Sentker, U. 602 

Service (Engineers), Ltd. 357 

Shaw, IC. 340, 358 

Shchedrinskaya, Z.M. 244, 245 

Shchepilov, N.S. 244, 245 

Shershnev, A.A. 573, 636 

Shiraki, Y. 246 

Shvaika, D.I. 655 

Siegert, H. 489 

sigg, J. 64 

Sigrist, E. 146 

S h i n ,  W.N. 13 

Simantsev, V.I. 672 

Singer, M.J. 72 

Siskens, C A M .  514 

Skvorecz, T. 547 

Sladkov, A.S. 216 

Smirnova, '4.1. 223 

Smith, D.K., Jr. 314 

Smith, R.K. 101 

Smolski, A. 463 

Societe Gernerale De Fonderie 406 

Somodi, Z. 534 

Soukup, F. 459 

Speil, S. 1.5, 16, 19 

Spicak, K. 193 

Spiegler, A. 269 

Spingler, I<. 88 

Srivastava, L.K. 

Stapenhorst, W. 186 

Starkey, U.D. 123 

Stauch, W. 52 

Stawitz, J. 152 

Steele, A.P. 535-537, 574 

603, 604, 63'1, 659 



AUTHOR INDEX 

Stefan, B. 280 

Steffens, E. 638, 656, 65'1 

Stehlik. I,. 619 

Ste\einton, J. and Suns, Ltd. 

Stiles, A.B. 663 

Stoepler, \V. 664 

Stolze, \f'. 281 

Struh, K.A. 81, 8'2 

Stull, RT. 2 

Stutzhy, E. 181 

Subrahmanyarn, A.V. 475 

Suchowski, (XI) 359 

Suddeutsche Kzlkstic-Stoffwerk ,4G 407 

Sugimoto, T. 490 

Sulger, 0. 102 

Sulzer Rros., Ltd. 65 

Sumitomo Metal Mining Co., Ltd. 

Suzuki, S. 177 

Svatovskaya, L.B. 5 75 

Swiecki, %. 385 

Sychev, M.M. 575 

Takahashi, M. 477 

Tanignchi, T. 490 

Tarasenko, M.S. 103, 114 

Tarpley, W.B. 194 

429 

658 

Taylor, D.A. 605 

Taylor, W.A. 386 

Teilps, B. 247 

Tellier, C. 576, GOG 

Tesla Narodni Podnik 430 

Tesla, N.P. 315, 431 

'I'hara, M. 665 

Theodore, A.N. 666 

Thoma, M. 577 

'i'homas, H.A. 261 

I'homas, J.P.F. 432 

Thompson, J.J. 232 

Tische:, ii.13. 639 

TNO Central Laboratory 262 

'I oporkova, A.A. 492 

Tranchant, J.L.E. ,132 

Triki,  A. 578 

Tscheischwili, L. 5 

Tsimermanis. L.Kh.H. 535 

Tupper, S.J. 85 

Turner, A. 101 

Unger, K.K. 664 

United Mingdorn Atomic Energy Authority 360, 
491, 539 

UOP, Inc. 540, GO';, 608 

Usatikov, I.F. 361, 579 



AUTHOR INDEX 

Van der Kiugt, L.J.A.R. 

Van der Velden, J.H. 

Van der Zwan, J .  514 

Varlamov, V.P. 492 

Vaucquelin, M. 609 

Voughan, T.C. 17 

Veb Keramikrnaschinen Gorlitz 363-366 

Vecchi, G. 400, 515 

Vesper, J. 281 

Vickers, Ltd. 408 

Vimini, C. 610 

Von Reumann, 0. 433 

Voskuil, J .  78 

Vouillemet, M. 576, 606 

Vyas, K.D. 469 

Vycudilik, P. 470, 541 

Vytnov, C.E. 672 

W.T. Copeland arid Sons, Ltd. 

Wadhwa, S.S. 

Wallace, D.N. 474 

Warthen, J.1,. 516 

Watanabe, N. 409 

Weber, H.R. 493 

Weinberg, V. 58 

Weissmann, S. 314 

282, 294, 316, 362 

580, 581 

317 

318, 603, 604, 637, 659 

Wells, M. 258 

Welther, G.F. 494 

Wen&, F. 582 

Werkmeister, C. 419, 611 

Westman, A.E.R. 3 

Whitaker, LR. 31-36, 40 

White, J.F. 233, 253 

Whitman, H.H. 542 

Whittaker, H. 18 

Williamson, W.O. 

Wilson, E.O. 6 

Woolley, E, 153 

Worrall, W.E. 185, 367, 410 

Woznicki, M. 499 

Wright, S.J. 605 

Wunderlich, H. 104 

Xaloy, Inc. 471 

Yakubovich, M.N. 672 

Yocom, K.W. 194 

Zacharias, G. 472 

Zanghi, M.A. 612 

Zebik, K. 499 

Zenz, F A .  495 

Ziegenhain, W.C. 453, 648 

Zienkiewicz, O.C. 451 

263, 283-285, 306, 319, 369 

171 



AUTHOR INDEX 

Zivanovic, B.M. 543, 544 

Zoellner, H. 66 

Zwetsch, A.A. 148 

1'72 



TITLE INDEX 

Absorption of Proteins by Montmorillonitic Clays 
and its Effect on Rase Exchange Capaci- 
ty 20 

Atterlxrg Limits and the Moulding Properties of 
Brick-Msking Bodiea 327 

Auger Desigil for Clay Extrusion 208 
Accelerated Stiffe1~1 ng OS Extruded Ceramic 

Bodies 258 Augers 254 

Automated Production Line for Ceramic Extru- 
sion Products 638 

Additives Can Reduce Drying Shrinkage 3137 

Advances in the Manufacture of Extruded Clay 
Bricks in American Contirrent 603 Automatic Apparatus for Earthenware or Stone- 

ware Pipes 366 

Alumina Preparation and Use as Carrier Contain- 
ing Catalysts 575 ,htom:itic: Installation for Sody Preparation in 

the Ceramic Industry 438 

A rialysing the EiEticiency of Jkxantation and Fil- 
tration of Kaolin Suspensions as a Function 
of Concentratioii 493 

Automatic Production of Sewer-Pipes 275 

Balancing of Holtcm-Ware Dies 535 

Analysis of the PfeRerkorn 'rest 580, 581 
Basic (loiicepts of Extrusion 82 

Anomalies in the Mechanical Strength of Green 
Ware Caused by Extrusion 111 

Rasic Design of Augers and Dies 128 

Basic Parameters of )hying Kinetics for Porce- 
lain Bodies 636 Anorthr.&le as a Ceramic Raw Material. I. 

Extruduble and Castable Electrical Porcelain 
arid Vitreous China 443 Basic Studies on Atterherg Limits 472 

Apparatus for Extruding Flowable Materials 
185 

Plekaviour of De- Aired and TJnde-Aired Clays for 
the Heavy-Clay Products 221 

Apparatus for Measuring Flow Under Pressure 
3'16 

Body Parameters Affecting Extrusion E67 

Body Preparation in Fine Ceramics 568 
Apparatus far Reducing the Lengths of Calalyst 

Extrudates 494 Bowless Mouth Piece: A Modification of the 
Method of Supporting the Core in the 
M0ut.h-Piece 202 Application of Diffusion Couple Method to Satu- 

rated Ceramic Bodies 620 
Brick Dies--A Few Technical Notes 515 

hppl ication of Rheological Methods for Lletermi- 
nation of Optimuni Moisture Content iu the 
Porcelain Body 627 

Brick Setting Systems Allied to StiB Extrusion 
392 

&qdiciition of Theory to Design of Screw 
Extruders 81 

Bricks by the Soft Mud Process 545 

Calculation of Augers for Materials Composed of 
Solid Particles. I. 282 Approach to the Problenis of Extrusion 55 

173 



Casting Ceranrics in Slip Form 429 Chemical Vapour Deposition of Wear-Resistant 
Tungsten Carbide Coatings on Extrusion 
Dies 518 Catalyst Composition and Hjrdrodesu1furize"Lon 

with an Extruded Composite Containing 
Alumina, a Group VI-H metal, and a Zinc 
Compasrrcrit 381 

Clay Hardening 393 

Clay Preparatioii and Extrusion. I. 266 
Catalyst Impregnated Alumina Extrudates 648 

Clay Preparation a t  I-Iome and Abroad 136 
Catalyst Manufacture: Laboratory and Comrner- 

cia1 Prepaxations 663 Clay Preparation: I,aniination, Cracks and Accu- 
racy of Measurements 102 

Cause and Cure of Laminatioli in the Extrusion 
of Brick Materials 148 Clay Preparing System for Ceramic/Brick Indus- 

tries 442 
Causr. and Elimination of Drying-Cracks on 1101- 

low Clay Ceiling-WocLs 87 Clay-Cutting Machine 333 

Cause of Lamination and Methods of Control 
424 

Clay- Water Relationships and the Internal Mech- 
anism of Drying 22 

Causes and Coimquei-rces of Clay Particle Orien- 
tation in Ceramic Fabrication Processes 263 

Cold Formation of Heavy-Clay Products by the 
Double- T,ayer Technique 543 

Causes of Lamination in Ceramic Products and 
Methods for its Prevention 103 

Cold Forming of Heavy Clay Products hy the 
Double-Layer Technique 544 

Cellulose Derivatives in the Ceramic Industry 
152 

Colloid Chemistry in Ceramics 29 

Combating Faults in Mechanical Shapiaig 187 
Central Body Preparation 440 

Comparative Rheological Behaviour of Sus- 
pended Clays with Varying Ionic 
Coi-nposition 415 

Ceramic Clays froin Valericia (Spain). IV. Study 
of a Few Clays from Maetrazgo 586 

Ceramic Dies for Extruders 391 Compa.rison of European and American Methods 
for the Manufacture of Stoneware Pipes 
130 Ceramic Material Extrimsion 292 

Ceramic: Pipe Extrusion Press 363 Complex Viscosity of a Kaolin Clay 326 

Ceramic Pipes Grooving Apparatus 364 Comulled Silica-Alumina Rase Denitrification 
Catalyst 624 

Ceramic Shaped Article froin Inorganic Raw 
Material Powder by Extrusion Molding 511 Conditions of Flow in Ceramic Bodies in De- 

Airing Pugs 334 
Ceramic: Tubes 338 

Consideration on the Singls-Firing of Domestic 
Porcelain 413 Ceramics Extrusion Press 431 

174 



Considerations on De-hiring Clay and the Pugs 
TJst-d for this Purpose 72 

Cracked Bricks: Some Csiises arid Suggestiot~ for 
Overcoming Them. VI. 135 

Construction Characteristics of Modern Extrud- 
ers for Stoneware Pipes 419 

Cracked Bricks: Some Cazises-And Suggestions 
for Overcoming Them. 1. 131 

Continual Tinprovement in Dryers 476 Cracked Bricks: Some Causes; and Suggestions 
for Overcoming 'I"hem. II 132 

Continuous Forming of Screw-K,ihbed Insula- 
tors 224 Cracked Bricks: Some Causes, and Suggestions 

for Overc~ming Them. I11 133 
Conliuuuus Manufacture of Extruded Alumina 

382 Craclted 13~icks: Smne Causes, and Suggestions 
for Overct-aming Them. v. 134 

Continuoils Manufactu EC: of kktruded Alumina 
Structures 428 Cilrrent Practical Experience in Mot Preparation 

and Hot Shaping with Reference to the 
Application of Existing or New Machines 
and Its Effect on Drying Techniques 191 

Continiuous Process for Preparing Extruded Alu- 
mina Bodies 483 

Contribution to Spray Drying of Ceramic Bodies 
with Subsequent Plasticizing 335 

Cylinder for RPI Extruder or an Injection Mould- 
ing Machine 471 

Contribution to the Mechanism of Peptization of 
Coacentratedl Clay Suspensions 470 

De-Aeratioo and Kindred Subjects 99 

De-Airing of Ceramic C1ays in Extrusion 602 
Contribution to the Moulding Hebaviour of 

Spray-Dried Fine Ceramic Plastic Bodies 
596 

De-airing. I. 177 

De-airing. 111. 174 Contribution to the Study of Plasticity 83, 198 

De-lhiring. IV. 175 Contribution to the Subject of Plasticity in Clay- 
Water Systems 524 

De-Airing. V. 1'76 

Control of Brick Sizes. 11. 153 
De-Ironing Glails Sands in a Mill with an Abra- 

sive Action 216 Control of Columns 227 

Defects and Their Elimination in the Construe- 
tion of Worm Shafts 114 

Control of Physical Properties of Alumiiaa Hxtru- 
dates 516 

Deflocculnnts in the Extrusion of Clays 27% Control of the Operation of an Extruder for 
Bricks 260 

Deformation of Plastic Bodies During Drying 
4-84 Controlled Body Preparation 124 

Denver Brick Setting Die Life Record with New 
Ceramic Lining 154 

Conveyor f w  Moulding, nrying and Glazing 
Pipes 267 

175 



Design and Application of Abrasion-Resistant 
&03 Lining 605 

Design and Correction of Dies. I 111. 31 

Dcsigri a i d  Correction of Dies. IV. Chemical 
Treatment of Clays and Shales 36 

Uesign and Correction of Dies. IX. auger Design 
AEects Clay Flow 3:’ 

Design and Chrrection of Dies. i I Clay Flow arid 
‘4uger Action 33 

ljesign and Correction of Dies. Vli. Action of 
Clays in the Auger 31 

Design and Correction of Dies. VIII. EEeets of 
Augers on Clay Flow 35 

I>esign and Correction of Dies. X. Placement of 
Core Rods and Bridges 40 

Design of Augers for Materials Composed of 
Solid Particles. 11. 183 

Design of Ex1 1-1 ksion Aiigers and the Characteris- 
tic Equation of Ceramic Exti usion 
Machines 171 

Design of Mouth-Pieces for the Manufacture of 
Ciirved Pipes 27’7 

Uetection and Elimination of Shaping Faults in 
the Production of Clay Building Products 
336 

Detection of Lamination in Freshly Extruded and 
in Fired Bodies 95 

Determination of Maximum Safe Drying Rate of 
Structural-Clay Products 597 

Determination of the Miiliinum Yield Value of 
Clay-Water Systems in their Workability 
Range by Slow Compression of Small Cylin- 
ders 616 

Determining Plastic Strength to Evaluate the 
Forming Properties of Ceramic Composi- 
tions 583 

Development and Application of the Isostatic 
Pressing Process in the Refractories, Ceramic 
and Electrical Porcelain Industries 447 

Developinel-it of a Continuous Vaporization Dricr 
for the Building Ceramics and Heavy Clay 
Industry 468 

Developnnent of Machinery for the Fine Ceramic 
Industry in the German Ilernocratic Repub- 
lic 104 

Developnient of the Conception of the Drying 
Technique in Building Ceramics and Heavv 
Clay ifidustry 457 

Device and Methods for the Preparation of Cellu- 
lar Glassy Products 631 

Device for Suppressing Lamination During 
Extrusion 25‘7 

Diagram of the Structural States of the System 
Clay-Water and its Use for Optimizing the 
Drying Piocess of Ceramics 538 

Ilickey First to Extrude 36 -48 Inch Pipe Horizon- 
tally 309 

Die Design and Operation in Clayworking 
Plants 76 

Die Design Corrects Lamination 8 

Die Designs for Laboratory ITse 650 

Die for Extruding a Ceramic Batch into a Honey- 
comb Structural Body 665 

Die Lubrication 151 

‘Dies for Extruding Perforated Bricks 270 

Dimensional Changes and Micro-Structures of 
Unfired Clay Products 319 

176 



TITLE INDEX 

Doub!e-Rase Powdered Explosive Compositions 
432 

Double-fi:xit TvIouthpiece for Brick;: with 'I'hm 
Walls 274 

Dresaiiig Plant for Brickworks arid the Ceramics 
Industry, rCespectively--KegLIlation of Plas- 
ticity. DHP Patent of the German Federal 
Republic. 507 

Dry Pressing or Extrusion? 94 

Dry Processing of Clay and Kaolin 651 

Dry Stxexigth of IEtaralins, Clays and Ceramic 
Bodies 75 

Dry-Pressing Heavy-Clay Products 3.37 

Dryers and Drying Methods for Highly Sensitive 
Bodies 378 

Drying Behaviom of Cast Ceramic Bodies 356 

Drying Behaviour of Clay Bodies 553 

Drying Rehaviour of Hygroscopic Capillary 
Porous Solids Under Noti-lsnthermal Dryitig 
Conditions 436 

Drying Ceramic Products Using Induced tJltra- 
High-Frequency Electrical Energy 17  

Drying in the Brick and Tile Industry 63, 70 

Drying in the Ceramics Industry 

Dryiiig of Ceramic Bodies. Pt. 1. An Introduction 

641 

to t h ~  Physical Fundamentals 567 

Drying of Ceramic Compositions 463 

Drying of Ceramic Products 401 

Drying of Ceramics 486 

Drying of Thick Porous Materials 469 

ihyinng Procedures of Heavy Clay Products 533 

Drying Time of Heavy Clay Shapes 362 

Economic Advantages of Steam Tempering 265 

Economical h y i n g  with High 'Femperatures, 
Presented with Reference Lo the H,X- 
Diagram 577 

Effect of Adsorhecl Electrolyte3 on Properties of 
Monodisperse Clay-Water Systems 19 

Effect of Chemical Treatmetit on the Properties 
of Certair, British Clays 108 

Eff'ect of Compressive Loadi iig on the Structure 
and Yield Strength of a Porce!ain Extrusion 
Body 671 

Eifect of Defloccnlants on Pug bMicieriry in the 
Shaping of Rarthenware Bodies Incorporat- 
ing Kaolin and Bentonite 166 

ERect of C\e€ormation History on Wehaviour of 
Clay 130dit.s Dming lhyimg 5% 

Effect of Fl~cculants on the Plasticity of Bone 
Chiria 293 

Effect of F o r m i q  Methods on the Cnidytic 
P r o p A e s  o f  Catalyst Granules for Acrolein 
Oxidation to Acrylic Acid 672 

Effect of Mechanical Pressii re on the Drying arid 
Firing Properties of Typicxrh Ceramic 
Rodies 3 

Effect of Organic Additives on I'rwsitig in the 
Plastic State 584 

Effect of Particle Size on Plasticity of Kaolin.. 
ite 18 

Etfcct of  Peptizathn on the Y1iysirnl and Chemi- 
cal Properties of Extr;rdcd Alumiria 625 



Kffect of Sillface-Active Ageiits on the Striictural 
Mechanical Properties of Cernrnic Bodies 
5E4 

Phaluation of NCPKC Research Auger in Sewer- 
Pipe Production 206 

Evaluation of Plastic Properties of Clay Mass- 
es 23 EKect of Te~119e: atiirp oil the Shrinkage of 

Ceraiiiic Codies and Cleyq During Dr)  ing 
2.j6 Evaluation of the Effect of Hot hepardtion on 

Plasticity 186 
E:tf'eci of the Composition of Structural Stone- 

Hare Bodies 01: 'I'hpir Plaqtic Lloforrriation 
594 

Expcriencc of the European Erich And Tile 
I n d m t r y  on the Hot-Preparation of Ceramic 
Hodies 209 

Expxiences 3tid Concluciom from the Body 
Preparation Section at Ilmenau 562 

Experimental Siudirs of Melt Extrusion 85 

Experiments on Plasticity. I. and 11. 30 

Experiments on Plasticity. IV. The Ph~nomenon 
of "9ackla.sh" 45 

Experiment? oil T'lasticity. V. The Rehnviour of 
Clays ill the Tensional Nxperi;nent with Par- 
ticular Reference to the "Local Elongation" 
or "Necking"" 46 

Exlwi Iiiieiits with a Laboratory Extrusion Appa- 
ratus Under Conditions of Plane Strain 86 

Ext r~ iJAle  Mixes Using Rock Reduce Shrink- 
age 210 

Enforced Order Mixer 2nd Ne<:, Adjustable 
Ehtllllll&T 101 Extrrided Active Alumina Products with High 

Strength 599 
Eqiiilibrium Moistur; 2iagiams for the Dryiiig of 

Clays 613 -:x J? -t--- laded Alumina Catalyst Supports 403 

Eq~ipiixrit for Wet Processing ( ,E Clay Miner- 
als 852 

I.:xtruded Alu-minurn Oxide 421 

b~xtr~rderl  Hi-modal Alumina Catalyst Supports 
670 Evaluation of Extrusion Ekhab iotir of Sti3 Has- 

tic Ceramic Bodies by Shear Strength 
Measurem~nt G53 Extruded Catalyst 523, 540 

178 



TITLE INDEX 

Extruded Catalyst and Catalyst Supports 390 Extrusiori Die Assembly 416 

Extrusion Die Design 388 Extruded Catalyst Composition 453, 554, 607 

Extrusion Die Problems 127 Extruded Catalyst for Hydrogenation- 
Desulhrization of Residual Oils 377 

Extrusion Dies 422 
Extruded Catalyst Manufacture 584 

F:xtrusion Machine 38 
Extruded Catalyst Particles 454 

Extrusion Machine Survey 434 
Extruded Catalyst with Improved Activity for 

Hydrodesulfurization of Residual Heating 
Oils 608 

Extrusion Method for the Testing of the Flow 
Properties of Plastic Clays 185 

Extruded Xerogel Catalysts Containing Magnesia 
Particles 276 

Extrusion Method of Assessing the Plasticity of 
Clays 410, 411 

Extruder for Clay Pipes 425 Extrusion of Ceramic Bodies [Jnder Vacuum 42 

Extruder Pressure Sensor 384 Extrusion of Clay Pipes 395 

Extruder Scale-up 'Il'heory and Experiments 80 Extrusion of High Surface Area Aluniinas for Use 
as Catalysts 654 

Extruding Alumina 460 

Extrusion of Non-Newtonian Bodies 252 
Extruding Clay: The Problem of "Slicking" 97 

Extraision of Refractory Oxide Insulators for Vac- 
uum Tubes (Valves) 1 

Extruding Fine Alumina Powders 389 

Extrusion 539 
Extrusion of Soft Solids Through a Tube 129 

Ext,rusion and Microstructures of Clay and Clay- 
Graphite Mixtures 306 Extrusion of UniIorm Clay Pieces for Manufac- 

ture of Pottery Ware 357 

Extrusion Apparatus 394 
Extrusion Press 315 

Extrusion as a Method of Forming 89 
Extrusion Press Control 426 

Extrusion Behaviour and Microstructure Devel- 
opment in Alumina 569 Extrusion Problem 112 

Extrusion Behaviour of Hard Shale 369 Extrusion Problems--A Remarkable Phenome- 
tnon Shown by Extruded Products: 
Impairment of Quality Due to Delays 
Drying 282 

Extrusion Characteristics of Alumina Refractory 
Bodies 475 

Extrusion Defects 532 Extrusion Properties of Non-Clay Oxides 233 

Extrusion Research 164 Extrusion Die 502 

P 79 



l h j  rusion Rheornetei, for Charactprii  t1g Thix 
otropic: Materials 504 

P'orm;ii,o; 1 arrii~iation-Free Hanks for Electric 
Insulators 237 

Extriision--t?n 'Ibso: bing Problem lP0 Fui mlng of Sil~t-on Carbide Bodies by Extrusion 
and Eies Therefor 491 

Forming Thin ceramics 232 

9'orlni Iation of' Ceramic Batches According to 
their Forrnahility 189 

Fractioiration of a Clay into Closely Monodisper- 
sed Systems 15 

Freezing Technique for Works Extrusiori Prob- 
i t ' m  68 

i2reezirlg Test of Clay Columns 561 

Fuilv Automztir Production Line for the Prepa- 
ratio11 of Intermediate Products from 
Csrnrnic Bodies which a1 e lhiGcult to 
iktrudc 656 

Flow in the  Kttruder 2 1 S 

Fu tida11~r~itnl Study of Clay. VI11. A New Theory 
for t h e  i'lasticitj c;f Clay-Water Masses 47 

fi'iindamciilals of Dry Pressing and the Causes of 
Space Filling it? t h ~  Dry 3ody 204 Formiatioii anti Classification of rextures irr 

Exirudine 591 
Fundsmeutaals of the Drying Process. I and II 

GO Formation of Filrzr Cskzs 61'; 

G e ~ i t m l i z a t i o n  of tiic Quasistatic Method, Deter- 
mination of Fluidity Value Using Nozzles of 
Different Dimensions 549 

Green Strength of Unfired Bodies 514 

Formilig avid Drying Ceramics Daring Eatrtision 
Froiii a Press 330 Gypsuiri Composition for Ceramic Tvloulds 407 

H,X-Diagram and its Appkat ion  in Drying 
'i'echnolngy 611 

Forming Ceramic Shects 39 i Handling the Difficult Extrusion Problem 93 

180 



TITLE INDEX 

Hnrizonta? ?.tiff Extrusion of Sewer Pipes 375 

Horizontal Sti B Mud Pressing of Stone.dJarr 
Pipes 587 

Hot Preparation and Hot Forming 245 

Hot Prepzlrati.m and Hot E’orniing. I. 249 

Hot Prepwaition in the Ceramic Industry 119 

Hot Preparations of Ceramic Mixes 121 

How One Man (.;rirnds Clay for ‘Three Plants 
195 

I-low to Lubricate Mould Box Liners 200 

How to Make Clay Block on Concrete Block 
Machines 215 

Wow to Prevent Drying Cracks 571 

Hydraulic Extraision Press 303 

Hydrotreating Catalyst 464 

Hydrotreatment Catalyst Prepared with Large 
Pares 643 

Importance of Desorption 1sotht:rms of Clay in 
Ceramic Drying 547 

Improved Questions for the Approximative Cal. 
culation of Drying Kinetics of Heavy 
Clayware 640 

Improvements in or Relating to Apparatus for 
Feeding Clay or Like Plastic Material t o  
Meclamism in Which It Is to Re Moulded 
into Pottery or Line Articles 65 

I*?creasinp Productivity cf R,.nrri Piston f’ ,r i trd-  
ers 522 

Influence of Peptizing Agents on the Eiectrcjki- 
netic Potential of Clay Suxpe~~skms 579 

Influcnce of  Pulp Viscosity on Fiw Crixiding in a 
Ball Mill 300 

InAuencc of Steam Extrusion on thr Quality of 
R ~ ~ r n t  Brrducts -Aspects a i d  Fxperienses 
239 

Jnfluence of the Methods of Prepvation a n  the 
Properties of Clay Rnrlies and Groc n Ware 
444 

181 



Influence of Vacuum Level and Pressing Power 
on the &-Airing Result During Extruding 
621 

Investigations on Texture and Properties of 
Stoneware. Pt. 4. The Efiect of the Moisture 
Content of a Stoneware Pipe Body During 
Extrusion on Properties of the Material 
After Drying and Firing 488 Influence of Vacuum on the Extrusion of Ceramic 

Bodies 622 
Investigations on the Lamination and Shrinkage 

of Brick Clays 52 Influence on Fluidity of Clay Slips of Additioils 
of Sods and Quebracho Extract and the 
EEect of Quebracho Extract Additions on 
the Dry Green Strength of Moulded Clay 
Bodies 98 

Isostatic Press for Ceramic Spark Plug Insula- 
tors 399 

Jam-Socket Pipe Machine 105 
Injection Pvloulder for Vitrified Clay Pipe Fittings 

for Sewage and Water 387 Mneading-Tem,ering Machine 113 

Innovations in Drying and Firing Technique in 
the Manufacture of Heavy-Clay Products 
563 

Laboratory 'Tests on Steam Extrusion. I. 264 

Lamination in Ceramic Bodies 178 

Lamination in Clay Extrusion. Causes and Cor- 
rection. Pt.4. The Auger and the ljie to 
Prevent Laminations 618 

Instrument for Measuring the Workability of 
Clays 14 

Iiiternal Deformation as a Characteristic of 
Clay 77 Lamination in Clay Extrusion, Causes and Cor- 

rection 588-590 
Interiially Spray Coating Pipe 406 

Laminations Eliminated hy Vanes Welded to 
Auger 261 Interrelations of Properties of Steam-Treated 

Clay 20'7 
Laminations in Ceramic Products Caused by 

Extrusion Machines-A Review 604 Introduction to Ceramic Rheology 649 

Investigating the Extruding Power of an Auger 
Mechanism 240 

Laminations--What Causes Them in Clay Perfor- 
mance. IV. 230 

Investigating the Processes of Plastic Forming 
223 

Laminations--What Causes l'hem in Clay. 111. 
231 

Investigation of the Drying Process in Fine-Grain 
Alumina Articles 344 

Lecture on Cutting-Off Devices 146 

Let Clay Make its Own Die 56 
Investigation on the Rheology of Plastic Ceramic 

Bodies 354 Ligiiosulphonates--the Heavy Clay Condition- 
ers 642 

Investigations 011 'Texture and Properties of 
Stoneware. Pt. 2. Formation and Mode of 
Occurrence of Mullite in a Stoneware Body 
405 

Living with Laminations 623 

Long Extrusion Dies Cut Losses 57 

182 



TITLE INDEX 

Loss of Quality of Kxbruded Clay Products 294 

Luhricont Aids in the Manufactme of Silica and 
Magnesia Refractories 205 

Machinery 198 

Makiamg Lightweight Aggregate with Brickmaking 
Facilities 21 7 

Making Mnuih -Pieces in Grickcvorks 96 

Making Raw Materids and Ceramic Bodies PIai;. 
tic 61 

Manufactme of Clayware. VTIJ. 48 

Manufacture of Heavy Ciay Prodricts 13 Measures to Counteract Ileferts irn Bricks T ) u r i ~ g  
Firing 601 

Manufacture of Perforated Bricks and the Power 
Factor: 88 

Manu facture of Perforated Bricks at  the New 
Brickworks Gebr. Loehlein, Berlishirigen 
145 

Mechanical Principles of t he  Screw Extrusion 
Maehim 39 

Manufacture o f  Stoneware Pipes by Means of 
De -i2iring Extruders 380 

Mechanical Properties of Ceramic Uod ics €ram 
the Viewpoint of Their Drying Reliaviorar 
289 

Mass I’roductioii of Structurd Ceramic Blocks 
190 Mechanics of Extrusioi) 203 

Mass Production of 4-in. Pipes 295 Mechanism of Ilrying of Clays . A Rsviev, 626 

Mathematical Analysis of the Operation of Vac- 
iiiiin Pugmill Auger Blades 225 

Mechanization of Pugging Processes 2‘71 

hllcfthenzatical Models of Extrusion 273 

Maybe It’s Bentonite in Your Clay that Makes it 
Hard to Handle 26 

183 



TITLE INDEX 

Method for the Determination of the Plasticity of 
Fine Ceramic Bodies 346 

Method for the Determination of the Plasticity of 
Some Fine Ceramic Bodies 373 

Method for the Optimization of Porcelain lhyiiig 
and Firing Process 593 

Method of Evaluating Drying Sensitivity 521 

Method of Making an Extrusion Moulding from 
Inorganic Material Powder Having Poor 
Plasticity 512 

Method of Manufaeturing a n  Extruded Catalyst 
Composition 509 

Methods foi Reducing Lamination During Fixtin- 
sion 320 

Methods of Reducing the Drying Time by thc 
L4ppropriate Design of the Kiln Setting 493 

Methods of Studying Heavy-Clay Haw Materi 
als 355 

Methyl Cellulose in Cerariiics and Refractories 
228 

Microcrystalline Cellulose as Extrusion Aid - 
Combustible Filler for Alumina 542 

Microstructure Anisotropy of Green Ceramic 
Body 541 

Mixing and Homogenizing During the Prepara- 
tion of Piastic Ceiamic Hodies 290 

Mixirig Equipment for Ceramic Materials. I. 168 

Mixing Equipment for Ceramic Materials. 11. 
169 

Mixing in a Screw Extruder. A Model for Resi- 
dence Time Distribution and Strain 437 

Model Tests on Transport Phenomena of Plasiic 
Ceramic Masses with Wall-Sliding-Effect in 
Extruders 466 

Modern Aspects of the Preparation of Heavy 
Clays 359 

rvloderri Ceramic Practice 180 

Modern Methods of Preparation in tlne Pottery 
Industry. Pt. 1 331 

Moisture Content Equilibrium of Clays 262 

Moisture Content in Making, Kate of Diffusion, 
Residual Moisture Conterit, and Technical 
Developments. Pt. 1. 341 

Moldable Composition and Molded BGdies from 
It 666 

Molded Titanitlrli Oxide Product Useful as Cata- 
lyst Carrier 508 

Mollier's H,X Diagram for Moist Air According 
to the SI (Metre-I\;ilogramme-Second) Sys- 
tem of Units 449 

Moulding Machinzs in the Ceramic Iiidiistry 
481 

Moulding of Extruded Construction Elemeilts 
Containing Reinforcements 510 

Mouthpiece Design for J,ow-Stress Extrusion 
35 1 

Multicored Die Cuts Brick Weight 1'79 

Multilayer Extrusion 439 

New Cross-Piece Qcsign for Mouthpiece Used to 
Shape Ceramic Pipes 244 

New Eevelopmeiits and Improvements in the 
Design of Heavy-Clay Machinery 92 

New Developments a t  the German Industrial 
Pair at  Hannover, 1956 116 

184 



TITLE INDEX 

New Developments in Preparation, Shaping and 
Drying. I and 11. 167 

Note on Brick Production by Two-Layer J3xtru- 
sion 296 

New High-Efiiciency Vacuum Extrusion Press 
268 

Novel Solirtions for the Preparation and Storage 
of Ceramic Bodies and Recent Experiences 
with Extrusion Using Modern Extruders 
555 New High-Output De-Airing Pug for Stiff Extru- 

sion 286 
Oiling the Clay 155 

New Ideas on the Shaping of Porcelain Bodies 
269 On the Measurement of P‘oissoa’s Ratio for Mod- 

elling Clay 372 
New Method for Estimating the Drying Sensitiv- 

ity of Clays 492 On the Need for Multi-Parameter Theories in the 
Analysis of Thixotropic Hehaviour 461 

New Method for Handling Green Clay Pipes a t  
Mellody’s Pottery 147 On the Plastic Flow in a Parallel Plate Plasto- 

meter 352 
New Method for the Study of Lamination Phe- 

nomena 243 On the Theories of the Plasticity and Workabil- 
ity of Clay Products and the Principal 
Methods for their Determination. I. 73 New Method of Drying Heavy Ciayware 343 

On the Theories of the Plasticity and Workabil- 
ity of Clay Products and the Principal 
Methods €or Their Determination. 11. 74 

New Method of Studying Raw Materials and 
Chemical Additives in Manufacturing Tech- 
nology 418 

New Methods for Influencing and Regulating the 
lhying of Heavy Clay Bodies 467 

Operating and Fields of Application of the Fully 
Automated Flow Line for Interinediate Prod- 
ucts Made of Fine Ceramic, Sintered 
Ceramic, Oxide Ceramic arid Other Materials 
Hard to Extrude 657 

New Methods of Automation--Stiff Extrusion in 
Germany 374 

New Methods of Drying 13 Operational Experience with Water Content Con- 
trol Illstallations 428 

New Model of a Vacuum Extruder 214 
Optimization of Ceramic Bodies Shaping on the 

Vacuum Auger Machine 619 New Pug With a Slicing Device for Feeding Cup- 
Making Machines 307 

Optimization of  Screwless Extruder Operation 
655 New Structural-Clay Products by Double Layer 

Extrusion 610 
Organic Binders 59 

New Unit for the Homogeneous Distribution of 
Steam for the Rapid Drying of Ceramic 
Ware 238 

Organic Binders Increase Strength of Clay 
Bodies 162 

Organic Plasticizers for Fine Ceramic Bodies. Pt. 
2. Effects of Organic Additives 556 

Non-Plastic Additives for Heavy Clay Masses. 
Refuse Dumps of Puertollano (Spain) 660 



TITLE INDEX 

Organic Plasticizers for Fiiie Ceramic Masses. Pt. 
1. Models of Plasticity and Measurements of 
Plastic Behaviour by a Cyclic Shear Test 
557 

Plastic Moulding by Ultrasound 349 

Plastic Properties of Clay and Their EfTect on 
Some Features of Die Design 212 

Origin and Prevention of "Blind" Cracks in Pav- 
ing Bricks 64 

Plastic Properties of Clays and Their Influence 
on the Design of the Mouth-Pieces 213 

Origin and Remedy of Faults in Ceramics, Espe- 
cially in Porcelain Manufacture 433 

Plasticity 62 

Plasticity and Workability of Ball Clays 21 
Origin of the Plastic Behaviour of Ceramic 

Pastes 482 Plasticity Chart as an Aid to the Identification 
and Assessment of Industrial Clays 370 

Outline of Drying Procedures in the Ceramic 
Industry and Main Drying Features of Raw 
Materials and Ceramic Hodies 400 

Plasticity in Theory and Practice 158 

Plasticity Meter for Works Control 199 
Particle Convoying in Extrusion Flow 495 

Plasticity of Ceramic Particulate Systems 646 
Particulate Solids 500 

Plasticity of Finely Ground Minerals with 
Water 6 Perspectives in Ceramic Shaping Technology 

456 
Plasticity of Raw Materials and Ceramic 

Bodies 118 Phosphated Alumina Extrudates 471 

Phosphorus Oxide-Alumina Catalysts using Poly- 
carboxylic Acids as Extrusion Aids 550 

Plasticity: A Critical Survey 128 

Pore Volume Change and Volume Shrinkage of 
Extrusion-Molded Articles a t  Drying 614 Physical and Chemical Methods of Investigation 

in the Heavy-Clay Industry 572 
Porosity in Extruded Cellular Ceramics 669 

Physics and Heat Technology of Hot Preparation 
and Hot Shaping 100 Power Requirements of Melt Extruders 84 

Physics of Extrusion 211 Practical Experience with the Use of Highly 
Wear-Resistant Unwatered Dies 531 

Pipe or Pipe Fitting and Method for Manufactur- 
ing the Same 528 Preparation and Microscopic Analysis of Cellu- 

lose Binder Solutions 570 
Pipe-Making Apparatus 329 

Preparation Equipment for the Manufacture of 
Eleetroporcelain 489 Pistou Extruder 497 

Pitch of the Leading Blade in Brick Pugs 125 Preparation Machines 91 

Plastic Deformation of Some Dutch Clays a t  
Higher Temperatures 78 

Preparation of Bimodal Aluminas and Molyb- 
denaIAlumina Extrudates 639 



TITLE INDEX 

Preparation of Brick Clay with Steam 4 

Preparation of Clay for Heavy Clay Ware and the 
Soft Mud Process 64 

Preparation of Fine Ceramic Bodies. 11. The Cor- 
rect Use of De-Airing Equipment 141 

Process of Drying. Pt.  2. The Rheological Model 
of the Material 565 

Process of Drying. Pt. 3. Tension Problems Aris- 
ing During the Drying of Glass Melting 
Pots 598 

Process of Moulding Ceramic Material 37 
Preparation of Fine Ceramic Bodies. 111. 142 

Production of Fired Clayware. X. 50 
Preparation of Fine Ceramic Bodies. The Correct 

use of Deairing Equipment. I. 143 

Preparation of Fine Ceramic Bodies: A Counter- 
Current Intensive Mixer With High-Energy 
Rotor 427 

Preparation of Heavy Clay Bodies Its Important 
Effect on the Quality of the Products-- 
Methods and Equipment with Particular 
Reference to Roll Crushers 379 

Preparation of Strong Materials from Dispersions 
in the Presence of Reactive Phases 575 

Preparation of the Most Important Ceramic Raw 
Materials 7 

Pressing of Fireclay Bricks of High Grog Con- 
tent 193 

Production of Fired Claywares. IX. 49 

Production of Zirconium Nitrate Compounds for 
Plasticizing Zirconia During Extrusion 360 

Progress in Structural Clay Products 302 

Proper Die Lubricant Makes Extruding Easi- 
er 67 

Properties of Commercial Alumina Base Materi- 
als and Their Effect on the Manufacture of 
Active Porous Alumina Supports by Means 
of Extrusion 664 

Pug Mill 317 

Pugging and Extrusion Research, 1958-1959 188 

Pugmill Without Dugger 546 
Principles Underlaying the Drying of Clay 9 

Problem of Lamination and the Rheological 
Properties of Clay 160 

Problem of the Clay Column 197 

Problems of Plastic Shaping 137 

Process for Extruding Ceramics under Vacuum 
226 

Pugmills and Extruders for the Ceramics Indus- 
try 585 

Quality Surveillance and Control of the Clays of 
Westerwald 420 

Quantitative Appreciation of Textural Faults in 
Ceramic Products and Methods for Their 
Elimination 304 

Quarrying and Clay Preparation 322 
Process for Preparing Alumina Yarns 455 

Rapid Drying in Existing Driers. Pt. 2 358 
Process of Drying. Pt. 1. Determination of the 

Criteria1 Functions 566 Rapid Drying of Large Fireclay Shapes 51 

187 



TITLE INDEX 

Rapid Industrial Control of Basic Rheological 
Properties of Washed Kaolins Using Tmbibo- 
rnetry 478 

Research Problems in the Heavy Clay Indus- 
tries 71 

Residual Stress and Grain Deformation in 
Extruded Polycrystaline Beryllium Oxide 
Ceramics 314 

Raw Material Parameters Determining Extruda- 
bility 312 

Recent Advances in Extrusion Machines and 
Methods 90 

Rheological and Binding Properties of High- 
Alurnina Suspensions 634 

Recent Trends in Auger Designs for Clay E;xlru- 
sion 318 

Rheological and Technological Properties of Sili- 
con Carbide Slips and Castings Containing 
Added Silicon and Clay 465 

Recent Trends in the Maaufacture and Use of 
Extruded Clay Sewer Pipes 637 Rheological Behaviour of Clay Bodies 156 

Recrystallization and Electrical Pi openties of 
Low-Ter,,prature Thermoelectric Materials 
Extruded froi;i Ceramic Blanks 503 

Rheological Hehaviour of Flocculated and Us-  
persed Aqueous Kaolin Suspensions in Pipe 
Flow 525 

Reducing the Loss in Grinding of Extruded 
Ale03 339 

Rheological Examination of Throwing dlodies 
Made of Spray-Dried Powders 506 

Reforming a Naphtha Feedstock 630 
Rheological Model Studies i r i  Clay 325 

Regulating the Consistency of Clays with a Xigli 
Pit Moisture Content 527 Rheological Properties and Pressability of Ther- 

moylasticized Refractory Masses 462 

Regulating the Water Conteat of Brick Clays 
During Preparation and Shaping 138 Rheological Properties and the Forming of Fire- 

clay Batches 280 

Relation Between the Operating Conditions of 
the Hydrocyclone and the Removal of iron 
Content 196 

Rheological Properties of Bodies used for Plastic 
Shaping in the Presence of Liquefying 
ngcnts 595 

Relationships Between Strength. Pore-Water 
Pressure, and Volume-Change Chararteris- 
tics of Saturated Clays 165 

Rheological Properties of Plastic Bodies in the 
Heads of Augers 242 

Rheological Properties of Plastic Clay Body. An 
Examination on the Astbury's Cyclic 'I'orsion 
7'est  Method 398 

Relationships Between the Plasticity and the 
Fundamental Parameters of Whiteware 
Bodies 409 

Relationships Between thc Rheological Properties 
of Plastic Cezaniic Materials and Certain 
Technical Values During Shaping 291 

Rheological Properties of Screen Printing Media 
41? arid Pastes for the Decoration of Tiles 

Rheological Properties of the Clay-Water System 
Under Pressure 150, 170 Research on New Products 368 

188 



Rheological Study of Brick Clays for the Charac- 
terization of (?lay Plasticity 498 

Rheological Study of Brickmaking Clays in Order 
to Specify T h i r  Characteristic Hasticity 
548 

Rheol~gy of Clay Mixture Ceramic Bodies 

Rheology of Clay/Kaolin Aqueous Suspensions 

609 

and Ceramic Slips 629 

Rheology cf Extrudable E9astes for Obtaining 
Slabs of Fine Ceramic Sandi;tone 51 9 

Rheolog;r of Plastic Ceramic Bodies 404 

Rhythmic Clay Drying 19s 

Rhythmic Principle of Drying in Technical 
Ceramics 552 

Role of Surface '8'pnsion in Determining Certain 
Clay Water Properties 184 

Role of Water in Extrusion and Its Modification 
by a Surface Active Chemical 172 

Bole of Water in Rxtrusion and Its Modification 
by a Surface-Active Chemical 144 

Rules and Principles for the Extrusion of Clays 
and 'Pheia Drying Behavior 633 

Rim-Out Trough for Extruder 408 

Satisfactory Brickmaking as a Result of Steam 
Preparation 247 

Screw Extruder 159 

Screw Extruder for Ceramic Materials 

Shaped Channeled Catalyst 479 

Shaping 645 

458 

Shaping by Augcv Extrusion. Pt.  2. The Produc- 
tion of Faultless Clay-Columns 529 

Shapinq by Estruders. Pt,. 1. l ' r e  Rheology of 
Sfiff Plastic Bodies 53 3 

122 Shaping Parts of  a Pug 

Shaping wi th  Augers. 1%. 3. Ihffercnt Types c?f 
De-Airing Auger 590 

SlmAening of Highly Plastic Clays 

Shortming of Ilighly-Plastic Clays by Additions 
of Calcined Clay or Sand. The Effect on Fir- 
ing Behaviour and on the Properties of the 
TJnfired aiid Fired Brndtilcts no? 

316 

Silica-,4lnmiaia Catalysts 501 

Simple Clay Testing Methods 61.5 

Simple Device for Assessing tho Quality of 
Ceramic Bodies Coming from the Piig 253 

Simple Statistical Theory of the Stress/Strain 
Relation in Plasticity 299 

Simplified Flow Theory for Screw Extruders 

Simultarieous Moisture and Heat Transfer in 

79 

Porous Systems with Partieidar Reference to 
Drying 328 

Slip-Line Field for Extrusion "I'hror~gh Cosine- 
Shaped Dies 353 

Soft and Stiif Extrusion--A Comparison 

Some Advantages of Stiff Extrusion 

Some Aspects Concerning American Brick and 

574 

536 

Pipe Machines 287 

Some Drying Properties of Clays. I. Effect of 
Small Imposed Loads on the Rate of Drying 
of Some Clays 10 

Some Drying Properties of Clays. 11. Effect of 
Small Imposed 140ads on Shrinkage 
Rehaviour and Plastic Properties of Some 
Clays 11 



TITLE INDEX 

Some Jhying Properties of Clays. 111. Influence of 
Pallets on the Quality of Clay Products 12 

Some Problems of Manufacture by the Wirecut 
Process 161 

Stabilized Alpha-Alumina Monohydrate Extru- 
dates 450 

Steam Preparation of Clays 323 

Steam Treatment by Means of Star-Shaped 
Devices in Auger Machines for Stoneware 
Pipes--Hot Storage of Ceramic Bodies 305 

Steam Treatnient of Clay and Its Effects on Dry- 
ing 218 

Steamless Mot Extrusion of Brick Clays 

Stiff Extrusion in Structural Ceramics 644 

Stiff or Soft? 537 

Storing--Souring--Tempering 347 

Strain Distribution in a Plastic Green Body Dur- 

219 

ing Drying Observed by Holographic 
Interferometry 632 

Stress-Strain Characteristics of Plastic Clay 
Masses 24 

Strong Activated Bauxite Aggregates Having a 
High Surface Area 297 

Structural Ceramics--an Introduction to Extru- 
sion Techniques 386 

Structure and Behaviour of Extruded Clay. I. 
Surveying Microstructure and Flow Pat- 
terns 283 

Structure and Behaviour of Extruded Clay. 11. 
Piston and Auger Extrusion 284 

Structure and Behaviour of Extruded Clay. 111. 
Effects of Extrusion 285 

Studies of Multicomponent Solids Mixing and 
Mixtures. Pt. 3. Mixing Indices 551 

Studies on the Orientation of Clay Particles. 11. 
Studies on Texture in Suspension-Insulator 
Green Body 246 

Study of Additives to Improve the Drying of 
Clays 412 

Study of the Kipetics and Mechanism of the Dry- 
ing Process in Ceramic Materials 435 

Study of the Structure of Moulding Porcelain 
Body by Radiointroscopy 402 

Suggestions and Results in the Shaping of 
Ceramic Mixes by Extrusion 259 

Support for Catalyst Production 600 

Technical Parameters of Drying Heavy-Clay Raw 
Materials 383 

'Technique for Extrusion Forming of Brittle and 
Refractory Compositions 258 

Technology of Manufacturing Tubes and Rods 
from Molybdenum Disilicide 173 

Test for Lead and Cadmium Extracted from 
Glazed Ceramic Surfaces 473 

Testing and Improving the Drying Behaviour of 
Clays 25 

Testing Method for Workability Index of Fire- 
clay Plastic 505 

Testing of Untreated and Processed Plastic 
Ceramics 396 

Texturing Plastic Ceramic Bodies 520 

Theoretical Analysis of Extrusion Processes 

Thermal Expansion of Extruded Cordierite 

222 

Ceramics 628 

Thirty Years of Hot Preparation 308 



TITLE INDEX 

Thoughts on Die Design 181 

Torque Measuring on an Extruder 126 

Torsional Hysteresis in Plastic Clay 251 

Transverse Strength of Raw Clay as a Plant 
Method for the Determination of the Plastic- 
ity of Clays, Kaolins and Ceramic Mixes 66 

Treating Particulate Materials 345 

Trends in the Development of Preparation Tech- 
nology in the Heavy-Clay Industry 229 

Trials for Shaping by Stiff Extrusion, Using Clay 
Raw Materials of the GDR 582 

Trials on a Roofing-Tile Works. I. A Vacuum 
Mixer 106 

Two Models for Evaluation of the Hydroplasti- 
city of Ceramic Bodies 445 

Two-Dimensional Plastic Flow of a Bingham 
Solid: A Plastic Boundary-Layer Theory for 
Slow Motion 41 

Type S 560 Pugmill 117 

Ultrasonic Extrusion: Reduction in Vehicle and 
Plasticizer Requirements for Non-Clay 
Ceramics 194 

Unified Desorption Isotherms for Porcelain 
Bodies 573 

Up-To-Date Technology in Stoneware Pipe Pro- 
duction 448 

Updating Clay Product Drying Processes. Pt. 
1 340 

TJrethane Rubber Extends Muller Life, Reduces 
Sticking 321 

Use of a New Moisture Sensor in Drying Plant of 
Heavy-Clay Industry 635 

Use of Surface-Active Agents on the Production 
of Ceramic Ware by the Plastic Method 139 

Use of Wad Mill in Materials Handling 612 

Vacuum Combined De- Airing Extrusion Units in 
the Heavy-Clay Industry 592 

Vacuum Extrusion Machine in the Fine China 
Industry 255 

Vakumat 450 Vacuum Press 115 

Vertical Pipe Extrusion Press 365 

Viscosity of Kaolin and Clay Suspensions Mea- 
sured with Different Viscosimeters, and the 
Effect upon It of Different Methods of 
Treating the Materials 5 

Warming of Clay for Hot Extrusion Without the 
Introduction of Steam 236 

Water Migration in a Fine Ceramic Body During 
Drying 576 

Water Movement in Porous Materials. 3. Evapo- 
ration of Water from Soil 313 

Water-Content Equilibrium of Clays 234 

Water-Soluble Cellulose Ethers as Binding and 
Plasticizing Agents in Ceramic Bodies 348 

Wear of Dies for Ext.ruding Plastic Clay 2 

Work of the S.F.C. Study of the Drying 
Behaviour of Fine Ceramic Products 606 

Working Moisture Content, Diffusion Rate, 
Residual Moisture and Technical Develop- 
ments. Pt. 2 342 
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AREASION-RESISTANT LININGS 605 ALTJMINA SUSPENSIONS 634 

ARRASTVE ACTIONS 216 ALUMINA YARNS 455 

ABSORBED ELEC'I'ROLYTES 19 ALUMINUM MYI)R('IXIDE 662 

ACCELERATED STIFFENING 288 ALUMINUM oxm! 421 

ADDITIONS 465 ANISOTFCOPY 541 

ADDITIVES 367,412, 418, 487, 534, 556, 660 ANORTHOSITE 443 

ADdUSTABIX EXTRUI.)ERS 107 AQTJEOUS C~ONDTJCTIVITY 31 1 

ADSORBENTS 658 AQI.JF:OTJS SUSPENSIONS 525, 629 

AGGREGATES 217, 297 ARC; TUBES 668 

ALPHA-ALUMINA EXTRUDA'I'ES 450 ASTBURY'S CYCLIC '13RSTON TEST 398 

ALPHA-ALUMIN.4 MONOHYDRATE ALTERBERG LIMI'T'S 329, 472 
EXTlrtUD.4TES 450 

AlJGER ACTION 33 
ALUMTNA 339, 381, 403, 421, 542, 569,625, 

658,670 AUGER. BLADES 225 

ALUMINA ARTIC1,ES 344 AUGER DESIGN 32, 123, 171, 183, 205, 318 

ALUMINA BODIES 475,483 AUGER EXTRUSION 284, 529 

ALUMINA CATALYSTS 501, 550,624 AUGER HEADS 242 

AI,T.JMINA EXTHTJDATES 450, 474, 516, 639, AUGER MACHINEVI 305, 619 
648, 662 

AUGER PERPORMANCE 659 

AUGERS 
ALUMlNA EXTRUSION 480,654 

AIIUMINA LININGS 605 530, 618 
34, 35, 110, 182, 206, "20. 254, 261. 

ALUMINA MAN IJFACTURE 382, 42.1, 664 AUTOMATE11 FLOW L I N E S  657 

A1,UMINA POWDERS 389 AUTOMATIC APPARATUSES 366 

ALUMINA PREPARATION 578,639 AUTOllilATIC INS'B'ALLATION 438 

ALUMINA PROIIUCTS 599 AU7'OMATIC PRODUCTION 275 

ALUMlNA STRUCTURES 423 AUTOMATIC PRODUCTION LINES 638,656 

AJ4TJMINA SUPPORTS 658, 664 AUTOI\/TATION MK'L'WODS 374 
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BACKLASH PHENOMENA 45 

BALL C3,AYS 2 1  

BALL MILLS 300 

BASE EXCHANGE CAPACITY 20 

BATCHES 189 

BAUXITE ACGHEGA'I'ES 297 

BENTONITE 26, 166 

HEMYLLIUM OXIDE 314 

HIMODAL ALUMINAS 639,670 

HINDbK. SOLUTIONS 570 

HINDERS 59, 162 

H1NI)ING AGENTS 348 

BINDING PROPERTI%§ 634 

BINGHAN SOLIDS 41 

BLADES 1?.5 

BLANKS 220, 237, 503 

BLIND CR4CKS 69 

HIJOCK MANUFACTURGS 54 

BLOCK PRODUCTION 190 

BI,OCI(S 87,275 

BODY PARAME:TERS 667 

BODY PKEPAHA'1'ION 124, 142. 438, 562, 568 

BODY-RE'I'ARDEl) EIdASTIC DEFOPLMA- 
'l'lON 47'7 

SONE CHINA 293 

BOUNDARY-1,AYER THEORIES 41 

BOW LESS MOUTHPIECES 202 

HKLCK AND TILE INI)US?'RY 63, 70, 209 

BRICK CLAYS 4, 44, 52, 138, 219, 498 

BRICK 1)F:FECTS G O 1  

ERICK DIES 515 

UI-lfCK EX'I'RUSION 270 

BRICK INDUSTRY 142 

B r m K  MACHINES 257 

BRICK MANUFAC'I'URE 

BRICK MATERIALS 148 

BRICK P1tfi;;SSING 193 

BRICK PRODUCTION 296 

BRICK PUGS 125 

BRICK SE?"I'ING SYSTEMS 392 

BRICK SIZE CONTROL 153 

RRICK WEIGHT 179 

BRICKMAICING 247 

HRICKMAKTNG BODIES 327 

BRICKMAKING CLAYS 548 

BRICKMAKING FACILITIES 217 

BHlCXS 

BRICK WORKS 96, 324, 507 

BRill)GES 40 

HM'I'ISH CLAY§ 108 

BRITTLE COMPOSITIONS 258 

54, 58, 88, 145, 603 

69, 131-135, 154, 260, 274,332, 545 
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BUILDING CERAMICS INDUSTRY 457, 468 CELLULAR GLASSY PROTI1IJCTS 631 

BUILDING INDUSTRY 459 CELLULOSE 542 

BUILDING PRODUCTS 336 CELLULOSE BINDER SOLUTIONS 570 

BURNT PRODUCT QUALITY 239 CELLULOSE DERIVATIVES 152 

CADMIUM TESTS 473 CELLULOSE ETHERS 348 

CAKE FORMATION 617 CENTRAL BODY PREPARATION 440 

CALCINED CLAYS 301 CERAMIC ARC TUBES 668 

CALCULA'T'IONS 182, 640 CERAMIC BATCHES 189, 665 

CARRIERS 508, 578 CERAMIC BLANKS 503 

CAST CERAMIC BODIES 356 CERAMIC BLOCKS 190 

ET-'ECTR'CAL 443 CERAMIC BODIES 3, 28, 42, 53, 61, 75, 115, 
141-143, 178,209,256, 281, 28$,2m, 305, 
311, 334, 335, 346, 348, 350, 354, 3.56, 373, CASTING 429 

CATALYST CARRIERS 508 
400, 404, 445, 520, 541, 556-559, 564, 567, 
576, 609, 619,620, 622, 653, 656 

CATALYST COMPOSITION 38 I ,  453,509, 
554, 607 CERAMIC BODY PREPARATION 290 

CERAMIC CLAYS 487, 586,602 

CERAMIC COMPOSITIONS 463, 583 

CERAMIC DIES 391 

CATALYST EXTRUDATES 494,661 

CATALYST MANUFACTURE 509, 584, 663 

CATALYST PARTICLES 454 

CATALYST PREPARATION 624, 643 CERAMIC DRYING 430, 486, 547 

CATALYST PRODUCTION 600 CERAMIC EXTRUSION MACHINES 171 

CATALYST SUPPORTS 390, 403,600,658, CERAMIC EXTRUSION PRODUCTS 638 

670 
CERAMIC FABRICATION PROCESSES 263 

CATALYSTS 377, 464, 479, 501, 523, 540, 550, 
578,630,648, 654 CERAMIC FAULTS 433 

CATALYTIC PROPERTIES 672 

CEILING BLOCKS 87 

CERAMIC LININGS 154 

CERAMIC MACHINERY 104 

CELLULAR CERAMICS 669 CERAMIC MASSES 466 
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CERAMICS I N1)USTRY 58, 101, 119, 152, 400, 
435, 442, 347, 457, 468, 481, 507, 585, 641 

CERAMIC MA'l'H:KIP,IS 168, 169, 291, 292, 
435, 458 CERAMICS 'I'ES I'ING 3% 

CEKAMIC MIXES 66, 121. ?59 

Ck;KAMIC MOI,l>S 407 

CHANNFT,RD CATALYSTS 479 

CER;?MIC ?-'AKI?lCULATE SYSI'HMS 646 

CERAMIC PAS'I'GS 482 CHEMICAL MOIIIP'ICATION 144 

CHEMICAL PROPERTIES 625 

CHEMICAL TI1EATMEIV?' 36, 108 

CERAMIC PIPES 244, 245, 363, 364 

CERAMIC PIZEPARA'I'ION 555 

CHEMICAL VAPOR DEPOSITION 518 CERAMIC PKOIIIJCTS 17, 103, 304, 401, 604, 
606 

CHEMICALS 172 

CIIIPJA 4/13 

CHINA INDUSTRY 255 

( ' kXAMIC SHAPING 456, 511 
CHINA I'LAS'I'I(:ITY P93 

CERAMIC SHEETS 397 
CLAY ACTION 34 

CEHAMl(' SLIPS 6?9 
CLAY ASSESSMENT 370 

C I A Y  Hb:HAVIOR 46 

CLAY BLOCICS 215 

CERAMIC S P A R K  PLUG INSU1,ATORS 398 

CLAY H0L)IES 98, 156, 162, 393, 444, 46'7, 526, 
553 

CLAY BUILDING PROU I IC'I'S 336 
CEiiAivIIC WARE 139, 2x3 

CLAY CHARACTERISTICS 77 

C I A Y  COLTJMNS 197, 529, 561 
CERilahaICS 29, 18U, 194, :!%. 228, 232. :m, 

429, 535. 532, 565. C23, 644 CLAY CONDITIONERS 6/62 

CLAY CONSTS'l'EYCY REGULL4TION 527 
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CLAY DRYING 9-12,192, 613 

CLAY EXTRIJSION 97, 208, 266, 272, 318, 
588-590, 618,633,659 

CLAY FABKLCATIOW 647 

CTAY FEEDING APPARA'T'BJSES 65 

CLAY FLOW 32, 33, 35 

CLAY GRINDING 195 

CLAY HANDTdINC; 26 

CLAY F1ART)R:NING 393 

CLAY 1T)ENTIFICATION 370 

CLAY MACHINERY DESIGN 92 

CLAY MASSES 23,24,4ao, 666 

CLAY MINERAIB 652 

CLAY MlXlWRES 609 

CLAY PARTICLE ORIENTATION 246, 263 

CLAY PERFORMANCE 2361 

CLAY PIECES 357 

CLAY PIPE FITTlNGS 387 

CLAY PIPES 147, 395, 425 

CLAY PLASTICITY 44,410,411,498 

CLAY PREPARATION 64, 102, 136, 138, 266, 
322, 323, 359, 379, 442 

CLAY PRODUCT DRYING 340 

CLAY .PRODUCT QUALITY 12  

CLAY PRODUCT WORKARILITY 73,74 

CLAY PRODUCTS 294, 3u%, 319, 337, 533,  544, 
507, 610,647 

CLAY PROPERTIES 207, 414 

CLAY QUAI~I'TY CONTROL 420 

CLAY ICAW MATERIALS 582 

CLAY SHAPES 362 

CLAY SI3OIYT'FNING 316 

CLAY STRUCTURE 283-285 

CLAY SUSPENSIONS 5,470, 579 

CLAY WARMING 2.16 

CLAU-CU'T'T"IG MACHINES 333 

CLAY-GRAPHITE MlXTUFrtES 306 

CLAY-LIKE MA'aERIALS 310 

CLAY-WATER MASSES 47 

CLAY-WA'T'ER SVSTE:vlS 19, 150, 170, 524, 
538,616 

CLAY/KAOTJN STJSl'ENSlONS 629 

CJJAYS 2, 4. 11, 14 16, 20, 21. 25, '%, 47, 52, 56, 
66, 72, 75, 78, 108, 140, 155, 160. 165, 185, 
212, 213, 318, 219, 231, 231, 251, 256, 362, 
281, 301, 306, 325, 326, 330, 372, 383. 412, 
465, 487, 492, 547, 548, 596, w 2 ,  626, 651 

CLAYWART!: 343,640 

CLAYWARE MANUFACT1 IRE 48.50 
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CLAY WORKING PLANTS 76 

COA'I'INGS 406, 518 

COLD FORMATION 543 

COLD FORMING 544 

COLD-STABILIZED CLAYS 647 

COLLOID CHEMISTRY 29 

COLUMN CONTROL 22'1 

COLUMNS 197, 529 

COMBUS'I'IBLE FILLERS 542 

CORDIERI'I'E CERAMICS 628 

CORERODS 40 

CORE SUPPORT 202 

COSINE-SHAPED DIES 353 

COUNTER-C URRENT INTENSIVE MIX- 
ERS 42'7 

CRACK CAUSES 8% 

CRACK ORIGINS 69 

CRACK PREVENTION 69, 571 

CRACKING CAUSES 131-135 
COMMERCIAL PREPARATIONS 663 

CRACKS 102, 245 
COMPLEX VISCOSITY 326 

COMPOSITIONS 407 

COMPRESSION 616 

COMPRESSIVE LOADING 671 

COMULLING 624 

CONCENTRATED SUSPENSIONS 470 

CONCENTRATION 499 

CONCRETE BLOCK MACHINHS 215 

CON DUCTIVlT Y MEASUREMENT 

CONSISTENCY MEASIJREMENT 241 

3 11 

CONTINUOUS FORMING 224 

CONTINUOUS MANUFACTURE 382,423 

CON'I'INUOUS PROCESSES 483 

CONTIN UOUS VAPORIZA'I'ION DRYERS 
468 

CONVEYORS 267 

CROSS-PIECE DESIGN 244 

CUP-MAKING MACHINES 307 

CURVED PIPES 277 

CUTTING MACHINES 333 

CUTTING-OFF DEVICES 116 

CYCLJC SHEAR TESTS 557 

CYCLIC TORSION TESTS 398 

CYLINDERS 441, 616 

DE-AIRED CLAYS 221 

DE-AIRING 

DE-AIRING AUGERS 530 

DE-AIRING EQUIPMENT 141, 143 

DE-AIRING EXTRUDERS 380 

DE-AIRING PUGMILLS 286, 334 

DE-IRONING 216 

72, 99, 174-177, 592, 602, 621 
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DECANTATION 499 DIFFUSION RATE 341, 342 

DEFECT E:I[,TMINATION 114 1)IMENSXONAL CHANGES 319 

DEFECTS 601 DISPERSED SUSPENSIONS 525 

DEFLOCCULANTS 166, 272 DTSPER,SION MASSES 253 

DEFORMATION 77, 78, 314, 477, 484, 594 DISPERSIONS 575 

DEFORMATION HISTORY 526 DOUP,T.,E-BASE POWDERED EXPLOSIVES 
432 

DEHYDRATION 446 

DENITRIFICATION CATALYS'I'Y 621 

DESORPTION ISOTHERMS 547,573 610 

DOU HLE -EX ET MOITTHPIECES 274 

DOUBIiE-LAYHR EXTRUSlON 296, 543, 544, 

I)ESULFTJRI%ATION 377 DRESSING PIANTS 507 

DEVELOPMENT TRENDS 229 DRY BODIES 204 

DIE ASSEMBL[ES 416 DRY GREEN STRENGTH 98 

DIE BAIANCXNG 535 DRY PRESSING 94, 204, 337 

DIE CORREC'I'ION 31-36, 40 DRY PROCESSING 651 

DIE DESIGN 8, 31-36, 40, 76, 123, 181, 212, DRY STRENGTH 75 
388, 560, 650 

DRYER IMPROVEMENT 476 

DRYERS 358, 378, 468 

DRYING 

DIE GEOMETRY 310 

DIE LIFE 154 

DIE LUBRICANTS 67 

DIE LUBRICATION 151 596, 613, 614, 626, 632, 641 

17, 51,63, 70, 16'7, 192, 218, 238, 256, 
267, 328; 335, 3S3, 401, 412, 430, 463, 46St 
484, 486, 488, 526, 547, 567, 576, 577, 593, 

DIE OPERATION 76 DRYING REHAVIOIZ 25,289, 356,436, 5.53, 

DIE PROBLEMS 127 

DIEWEAR 2 

DIES 

606, 633 

DRYING CRACK CAUSES 87 

DRYING CRACKS 571 

515, 518, 531,618, 665,668 DRY INC DELAY § 282 
56, 57, 179, 270, 353, 391, 422, 491, 502, 

DIFFUSION COUPLES 620 DRYING DEVELOPMENTS 414 
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DRYING INNOVA'I'iONd 563 

DRYING KINETICS 636, 640 

DRYING MECHANISMS 2'2 

DRYING METHOUS 13, 343, 378 

IIKYING PIAN'I'S 635 

URYINC PRINCIPLES 9, 10, 552 

IIRYING YIZOCEDURGS 400, 533 

URYING PROCESSES 60, 340, 344, 435, 538, 
565, 566, 598 

DRYING PROPERTIES 3, 1 1 , 1 2  

DRYING RATE DETERMINATION 597 

DRYING RATES 10 

IIRYING REGULATION 4 6 i  

IIRYING SENSYI'IVITY 492, 558 

DRYING SENSITIVITY EVALUAllON 521 

DRYING SHRINKAGE 367 

DRYING TECIINIQUES 191,457 

DRYING TECHNOLOGY 611 

URYING TIME ItEDUCTION 493 

DRYING TIMI-tS 362 

1)UGGEKS 546 

DUTCH CJAYS 78 

EA13'THENWL4F1E BODIES 166 

EARTHENWARE PIPES 366 

ECONOMIC AUVANTAGES 265 

ELASTIC DEFORMATION 477 

$:LEC'I'RIC INSULATORS 237 

ELECTRICAL ENERGY 17 

EI,l-XXRICAL INSULATORS 220 

ELEC'I'HICAIA PORCELAIN 443 

E1,kCIXICAL POKCELATN INDTJSTRY 447 

ELEC'I'KICAL PROPF%PTIES 503 

ELkXTROHYDRAULIC PROCESSING 371 

ELECTROKINETIC POTENTIAL 579 

ELBCTROLYTES 19 

ELEC'l'K0OSMOTIC DEHYDRATION 446 

ET,kCTROPORCk!LAIN MANUFACTURE 489 

ELONGATION 46 

ENERGY REQUIKFMENTS 459 

ENFORCED ORDER MIXERS 107 

ENGINEERING DESIGN ELEMENTS 101 

ENSI,lN VALTJE 140 

EQUATIONS 171 

$X$UILIBRIUM MOISTURE DIAGRAMS 613 

ETHERS 348 

EVAPORATION 313 

EXPERIMENTAT, STUDIES 85 

EXPLOSIVE COMPOSITIONS 432 

EXTENSION 27 

HX'P'RUL)ABILI'I'Y 312 

EXTRUDABLE MIXES 210 

200 



EX'l'KIJDATE QlJALI7'Y 560 EXTRUDER SCALE-hJP THEORIES SO 

EXTRTJDA4T$X 450, 474, 516, 639, 648, 661, EXl'RUI)EKS 84, 10'7, 109. 126, 159, 201, 214, 
662 278, 380, 384, 391, 408, 425, 437, 466, 471, 

497, 513, 555, 58.5 

EXTKUl',ED ALUMINA 339, 381, 382, 403, 
625,670 EXTRUDING POWER. 240 

EXTRUDED ALUMINA BODIES 483 

EXTRUDED AI,UMlNA PRODIJC3" 599 

EXTRUDED ALUMINA STRUCTURES 423 

EXTRUDED ARTICLE MANUFACTURE 517 

EXTRUDED CATALYSTS 276, 37'7, 390, 453, 
454, 509, 523, 540, 554, 584, 607, 608 

EXTRUDED CERAMIC BODTES 288 

EXTRURSED CERAMICS 628, 669 

EXTRUDED CLAY 283-285 

EXTRUDED CLAY PRODUCTS 294 

EXL'RIJSTON 1, 2, 42, 67, 85, 89, 94, 97, 111, 

236, 239, 250, 252, 257, 259, 264, 266, 272, 
129, 144, 148, 172, 194, 205, 219, 226, 235, 

284, 2815, 292, 296? 306, 309, 310, 318, 320, 
332, 351, 353, 357, 360, 3'74, 375, 389, 392, 

574, 582, 588 592,602, 610, 618, 621, 622, 
644, 654, 656, 657, 659, 664, G G S ,  667, 671 

394, 395, 439, 453, 460, 488, 191, 536, 539, 

EXTRUSION AInS 542, 550 

EXTH CJ S 10 N A PPAHA'T'USES 86, 485 

EXTRUSION AUGERS 171 

EXTRUSION BEHAVIOR 369, 569,653 

EXTRUSION CITARACTERTSTICS 475 

EXI'RUSION CONCRPTS 82 

EX'THIJSION DEE'KC'T'S 532 

EXTRUSION DIES 57, 127, 388, 416, 422, 502, 
5 18 

EXTRUIIED CONSTRUCTION ELEMENTS EXTRUSION EFFECTS 285 
51 0 

EXTRUSION EXPERIMENTS 163 
EX'I'TZUJIED CORDTEIEtITE 628 

F:XTRUI)ED PIPES 637 

EXTRULND VRODLJCTS 282 

EX'I'1ZUI)ER CONS'I'IZUC'T'ION 419 604 

F:xmusmiv FLOW 495 

EX'I'KIJSION FORMING TECHNIQTJES 258 

EXTRUSION MACFIINES 35, 39, 90, 255, 434, 

EX'T'RIJDER EXYERlMEWTS 30 E~XTHUSION MECHANICS 203 
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EXTRUSION Mh;:'l'L-IODS 

EXTRUSION MODELS 273 

EXTRUSION MOLDING 511, 512 

90, 185, 410, 411 

EXTRIJSION PHYSICS 211 

EXTRUSION m E s S b x  268,303,315, 363, 
365, 426, 430, 431 

EX'I'RUSION PRINCIPlhS 633 

EXTRWSION PROBLEMS 55, 68, 93, 112, 120, 
282 

EXTRUSION I'ROCESSES 222 

EXTICUSION PRODUCTS 638 

EXTRUSION PROPERTIES 233 

EXTRUSION RESEARCH 164, 188 

EX'I'RUSION RIIEOME'I'HRS 504 

EXTRWSION TECHNIQUES 386 

EX'I'RUSION-MOLDED ihRTICLES 614 

FAST EXTENSION 27 

FAIJLT DE'I'ECTION 336 

FAULT ELIMINATlON 304, 336 

FAULTS 187, 433 

FEEDING APPARATUSES 65 

FIBER EXTRTJSION 361 

FILLERS 542 

FILTER CAKES 61'1 

FILTRATION 499 

FINE CERAMIC BODIES 
427, 556, 55'7, 576 

141-143, 346, 373, 

NIVE CERAMIC PTAASTIC BODIES 596 

FINE CERAMIC PRODUCTS 606 

FINE CERAMIC SANDSTONES 519 

FINE CERAMICS 568, 657 

FINE CRRAMJCS INDUSTRY 104 

FINE CHINA INDUSTRY 255 

FlNE GRINDING 300 

FINE-GRAIN ALUMINA ARTICIAES 344 

FINELY GROUND MINERALS 6 

FIRECLAY HATCHES 280 

FIRECLAY BRICKS 193 

FIRHCLAY PLASTIC 505 

FTRHCLAY SHAPES 51 

FlRED BODIES 95 

FIRED PROUUCTS 49, 50, 301 

FIRING 413, 488, 601 

FIRING BEHAVIOR 301 

FIItING PKOCESSES 593 

FIRING PROPERTIES 3 

FIRING TECMNIQIJHS 563 

FLOCCULANTS 293 

FLOCCULATED SUSPENSIONS 525 

FLOW 

FLOW BEHAVIOR 350 

32, 33, 35, 201, 278, 352, 385, 451, 495 
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FLOW CONDITr,ONS 334 

FLOW MEASIJKEMENT 253, 376 

FLOW MECHANICS 279 

FLOW PATTEKNS 283 

FLOW PROPERTIES 185 

FLOW THEORIES 79 

PIDWABLE MA'T'ERIAI23 485 

FLULXIITY 98 

FLUIDITY VALUE 1)RTERMTNATION 519 

FORMABILITY 189 

FORMING 89, 223, 224, 232, 248, 249, 258, 280, 
397, 430, 451, 491, 544,658, 668 

FORMING METHODS 672 

FORMING PROPERI'IES 583 

FRACTIONA4'J'ION 15 

FREEZING TECHNIQUES 68 

FREEZING TESTS 561 

FRESHLY EXTRUDED BODIES 95 

FUNDAMENTAL STUDIES 47 

GERMAN INDUSTRIAL FAIR 116 

GIASS POTS 598 

GLASS FRERARATlON 631 

GLASS SANDS 216 

GLASSY PRODUCTS 631 

GLAZED SURFACES 473 

GTAZING 267 

GRATN DEFORMATION 314 

GRAIN FRACTlONS 140 

GRANULES 672 

CREEN BODIES 246, 632, 668 

GREEN CERAMIC BODIES 541 

GREEN CLAY PIPES 14'1 

GREEN S'I'RENGTH 98, 514 

GREEN WARR 111, 444 

GRINDING 195,300 

GRINDING LOSSES 339 

GROG CONTENT 193 

GROOVING 364 

GROUP VI-R METALS 381 

GYPSUM COMPOSPTION 407, 490 

H,X-DIAGRAMS 449, 577,611 

HANDLING 26 

HRNNOVER (GERMANY) 116 

WARD SIIALES 369 

HARDENING 393 

MEAT TECHNOLOGY 100 

HEAT TRANSFER 328 

HEAVY CLAY BODIES 379,467 

HEAVY CLAY INDUSTRY 71, 229, 355,457, 
459, 468, 572, 592, 635 

HEAVY CLAY MACHINERY DESIGN 92 

HEAVY CLAY MASSES 660 
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HEAVY CLAY PREPAKA'I'ION 359 

HEAVY C L 4 Y  PRODUC'Z'S 43, 221, 337, 533, 
543, 544, 563 

HEAVY U A Y  SIIAPES 36" 

HEz41\'Y CLAYS 383, 612 

HEAVY CLAY;\Vi~,RE f3 G, 640 

HKAL3'CIAY M'ARE 6.1 

HIGH GROG CONTENT 193 

HIGH SUKFA('K 4ItEAS 29; 

ILIGH TEMPEK:ifURES 78. 5;; 

lIIGH-CH.4MOTTE COMPOUNDS 446 

NIGPI-ENERGY RO'TOHY 42'i 

HIGHLY PLASTIC CIAAE'S 3 0 1 ,  316 

PIIGH1,Y SEN§IT'IVE HODIES 378 

HOLLOW CLAY C'ElI,ING BLOCKS 8'7 

HOLLOW FIBERS 361 

HOLLOW SHAPEI) EX'1'RUDA'I'E;S 661 

HOLLOW -WARE DIES 535 

HOLOGRAPHIC INTEi-1h'EK0MErI'ltY 632 

HOMOGENIZING 290 

HONEYCOMB STRLTC'I'URES 665 

HORIZONTAL EX'I'RI JSION 309, 375 

H 0131 23) NTA L PRES Sl NG 

HOT EXTRIJSTON 

H U T  FORMING 248, 249 

58'7 

219. 235, 236, 250 

HOT PREI'AKA'I'ION 100, 119, 121, 186, 191. 
209, 248, 249, 308 

€107' SHAPING 100, 191 

HOT S'I'OKAGE 305 

€IYI)ItA ULIC EX'i KUSION PRESSES 

HYDROCYCIAONE OPEHATLNG CONDI- 

303 

TIONS 196 

I-IYDHOPLASTICI'I'Y 445 

HYDRO'1'REATING CATALYSTS 464 

HYDRO'rREATMFN'I' CATALYSTS 643 

HYGROSCOPIC CYJ-'ILLXRLY POROUS SOL- 
IDS 436 

IfYS'1'F:KESIS 251 

IMBIL3OME I'LZY 478 

IMPREGNATED ALUMINA EX'1'RUDATES 
648 

IN1)IIS'I'IIIAL C1,AYS 370 

INJECTiON MOLDERS 387 

INJK(2TION MIOT~UING MACHINES 4'71 

INORGANIC l'OWDI+:RS 511, 512 

INSULATORS 1, 220, 224, 237, 399 

INTERFEKOMETIZY 632 

INTRRNRL DEFORMATION 7% 

IN-rEKNAL MECE IANESMS 22 

IONIC: COMPOSI'I'IONS 415 

IRON CON'Y'ENT REMOVAL 196 

ISOS1'ATIC PKESSHS 399 
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ISOSTATIC PMW3ING PROCESSES 447 
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