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MODERN TOOLS OF CERAMIC RESEARCH -by 
Esther I. Miller. 

Withln the past thirty yeara inoraasing use has been made of the modern Instruments 
of reaearch in providing some of the miSSing links in the study of the raw materials and 
products of the silicate industries. This has meant the con.tant oooperation of engineer. 
and phYSicists 1n developing new equip.ent, and also the oooperatlon of researoh personnel 
in such field. as soil solenoe, .ceramics, mineralogy, and chemlstry, ln makina, evldent the 
need for suoh ~qulpment and ln developing teohnlques for the solutlon of oeraml0 problems. 
The net result has bsen new and better products and methods of manufacture, more aoourate 
control of materials and processes, a greater Inslght into the slllcate mlnerals and all 
that occurs In the1~ evolution from the mine to the market, and the laying of the ground­
work for future ceraml0 discover1es and improvements. 

Ceraml0 materials possess a remarkable and varlable comblnation cf properties. 
Silicon, next to oxygen, is the most abundant element In the earth's crust and 1n nature 
1s always found ln the combined state. Clay, which Is one of the mcst lmportant oonstlt· 
uents in soils, is composed of one or more of a group of complex silicates oalled the 
cla~ minerals. It Is also the basio oeraml0 raw materlal. Clays are seoondary produots 
and are found In varylng stages of alterat1cn. The~ possess oolloldal properties and are 
of extremely fine particle size. In nature they are found to be lmpure to a greater or 
lesser degree and have a variable ohemioal composition. The or~stal struoture of the clay 
minerals ls complicated. When clays are wetted, they develop plastiCity, which allows' 
them tc hold their shape when they have been deformed. They may be fired to controlled 
high temperatures and will then undergo changes In cr~stal struoture, ph~sical properties, 
and chemioal composition without alteration of the formerly plastic shape. The usefulness 
and the large number of different t~pes of ceramic produots are dependent on these 
properties, but beoause of them It Is little wonder that so.e cf the advanoes in the basic 
studles cf oeramio teohnology were required to wait for the twentieth oentury and Its 
progre •• in instruments of researoh. 

The polarizing m1croscope, the spectrograph, x-ray diffraction apparatus, and 
differential thermal analysis apparatus have shed much light on the subJect of ceramios. 
Their Importance In suoh diverse enterprises as the glass, porcelain enamel, dinnerware, 
insulator, portland oement, and olay m1n1ng Industries may best be seen b1 a short dis· 
cusslon of some of the specifio problems in which they have played a prlmar~ role. 

The description of apparatus must be confined to general principles and the bibli­
ography at the end of the paper contalns references which may be consulted for further 
information. 

The PolariZing Microscope 

~he polarizing microsoope is "an optical instrument conSisting of obJectives and an 
eyepiece that ma.gnlfies mlnute objects for visual observation or photographic record by 
direot 1llumlnation and in which the objeot 1s on a. rotating stage between crossed Nlo01s_"1 

* ce;a;i;t: or;g;n-D;p~rtm;nt ;f-G;olc~-a;d-Mln;r~1~I;d;str1e;.- - - - - - - - - - - - - -
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'lh.re ar. two Hlcolprl.lI. in a polarhinSll10ro.oop.. Thlflrst Is oallld thl 
polariz.r and It i8 l~catldbllowthl stasi ot thl 1I10roloop,~ thl~lar1zer r'lolv •• 
the 11ght passing through 110 10 that 110 vlbratee In one direot10~ onlYI produolns what 
1s known a8 plane ,polar1zedll~t. 'fh. second R1oo1 prlll1 1, oallid the analyzer ,and 
1t i. looated 1n theboci,y tl.\beot the l11oroscope above thl obJlotlYe. Ihen the optio 
pl~ne or the analyzer' 1s ·perpend10ul~r to the optio plane ot the po1arl.,:,r, all the 
l1ghtta roJ.ct.dandth'N1~la al'l 8dd to be orossed. The analYZIr lIay be rellov.d 
troll the body tUbe whln 11; l·s not 1n U8l. 'fhe rotaUnl st .. gl II Iradua'tld 1n dlgr .. e 
and aot, a. a lIount tor thl gla., ,'11411 oon~a1n1ng thl .plo1l1en to bl ob.ervld. It 
allow. the 'plOll1en' to bl rotated tor the dltlrllll1atlon ot ext1notion &ngh', lnt~r­
t.renoe t1gurl', and other optbal data. 'fhere are II&IIY type. ot obJeotive. wh10h var7 
1n lIagn1ty1ng pOWI~ and 1n thl ab111ty to 9orre~t tor ablrrat1on. 'fhe obJeot1ve oons1.t. 
ot a group ot lenl •• whloh form a rial illag, ot the speo1111no 'fhi. real 111agl 1. later 
IB8.gnitlld b,. the Iyephoe. fhe ooular otten oorrect. tOr aberration 1n thl obJeotive. 
fhe H~g.nlan ",yepll01 ls oOlllllonly used 1n lIan,y aleroioopl. a,nd oons11ts of two planoo 

oonv~x lensn, the upplr lens having a tooal length about twlce that or the lowlr or t1l1d 
llns. fhese lens'l are lIounted and ma,y be rilloved troll the bod,y tube when dls1red. 

Probabl,y the 110,10 ll1portant use ot the polarizing 1I10ro,00pl 1, tor thl ldent1t10a­
tion at 1I1ne!.'al. and other ory.talUnl lIat,rial'l. W1tb .peo1a1 'teohnlques It lIa7 be 
u.ed to deteralne the .1(~iain lnglass. the conlt1",ulntl ot portland o •• enta, andlluoh 
oth.r Information whloh 1. or. value 1n both baato re.earoh and plant' oontrol. SOli. of 
the .... ethod. "Ul be d1l0ua.ed: 1n'the tollow1ng Qaa.ao 

~. fh. great variation In the oomposltlon of 01&7 1n a .lngle depoa1t hal be.n 
known b,. olay produoer. tor a long t1me. V. fo Allen2 iliad. a atud,. ot 01&7 .allplea wh10h 
were obtained troll lIan,y dUterent notiona of the UnltedS",ate. and with thl IIloro.oope 
ahowed "'hat the 01&7 ainei-ale (of which there are a large nUllber) and othlr h7drl!lU' 
alull1nu. oxides al'" "apablt ot lit grating through a d'pOlt1; of olay aft.r that d.posit hal 
been alter.d froll theorlg1nal r'MkoCraokli 1n the depoa1t and the olrculation ot water 
with gooddra1nagllJ al" h~l<l ·pall'tly I!"np«nll!~.ble tor tbla.· Illorc.oopi 1.11des 8ho"ed luoh 
th1ng¥ all velns ot whilt.: lIontmo2':i.n~l'P:~t. outt1ng gray or butr aont .. orlllonlte, thl tUling 
of bubbl .. In bentonitl (orlg1:n~Uy tound In the parent voloanle glaas) with lIontllorU~ 
10n1.,te, the tUtlng 'at a' "f'lFaotUlI" ?,$!itIJ 1n 'kaolinite with rton1lron1t., lind the presenoe of 
kao11'nlt..,.ln'. 1nan altend pOl'pnyrlUo rtlc-k. ,.b. applhathn ot 8uoh .: .tudy 11&7 b. 
of great Y'alue in pl'ovldlng 1I0l",8 unif'orm clay. to lndu.tr,y~· 'and eventually 1n ellll1nating 
-n.r ~f ·th. plan't trDulil".: ClaU·sed by variation In 01" depo81tlo 

Ca .. 2. AW,aren .. a ,pf the vu1atlpn In the oOllpOaltlCln ot 8111Uar 01&78 of a oertaln 
re~ion nl brough."jl.b~ut' byaa~~dy o,t 'G.orgla )caoUn.' th~ 1I10roioope wal u"ed to .xaaln. 
a numbe.r o,tola;Ys trOll, ,the IIl1nes along the ,GeorjJ1a 'all ",lne. th1s 1nforllation a. well aI 

that obtained by xgray and thermal method. lndloated that variation In the degree of devel~ 
o'p.ent of kao11n1te was the 110110 iaportant faotor 1n oausln, the d1tterenoe 1n propertie. 
of the kao11na ot thtl r.gl'ono 

ClUe ,3. The llloro',oo.PI hal bun helpful 11' studi ... peru1nln, to pha .. d1alrall'$ 
Thua dlagra .. are very 1aportant .to .th. oeralll1o :teob,nolo&llt,. tor they tell llUoh about 
the ohell1oal and physloal reaotl,o.ns whiGh o.ocur in JIIixtur .. of .lB8.ter1als at high tellperatures. 
Briefly, a pha .. dla\ram 18 Ita graph showlng the relation ot one or 1I0re propertlls ot one 
or 1I0re .ubstano ... " ''fhere are .. veral type. of phall dlagralll, but the torll' 1I00t ulld 
ln OlramlO1 are obtained by ldl'nt1tylng. the pha ••• (ga., liqu1d, or soUd) whloh are e.­
oountered when peroentage oomp081tlon and temperature are varledo 'or ex~mple, 1n .tud71ng 
the 8y.tem lIIalnealum oxide-borl0 oxlde5 all the pha.e. wh10h "ere oqtalned wlth dltferent 
oOllblnatlon. of lIIagne.lum oxlde and borl0 oxlde were exalllned with a plt~ographl0 IIl0ro~ 
'00p8, and thu. were ldenti.fle.d" Su.oh 1ntorlll&.tlon II or ll1port.noe In i;he develop.ent of 
boron slas .. a andglaz .. and In .o .. e o.a ... anomaU .. 1n plant praotice aay be upla1ned. 

" 
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011," 4. the aut lapo .. tantd.teot. In gl., ....... ton .. , .hlob .... una.lt.ci lnoluslona 
In the gl ••• ; oo .. d., 0 ... t .. la.; and bubbl ••• ,.tuci7 ••• aa4. 01' ao.t 01' tb. t7P.a 01' 
gla .. hou ••• ton .. tound und, .. opBI'aUng oondl Uon. ln II, gIll," Plant.6 At le •• t fou .. t .. n 
dlffer.nt t)'p .. 01' .ton ....... tound and ld.nUt1.d .1th the p.t .. og .. aphla aio .. o.oop •• 
Contaalnatlon b7 ... t ... oto .. l ••• nd m.tal pa .. ta .01' the tank, 1,1naoapl.t. .olutlon 01' ao .. ot 
the aat ... lal In the batob, lnoo ..... ot oo.po.ltlon 01' the gl.s., 1.ppop ... vlsooslt7 01' the 
slaa., lnoor ... ot turnao. d.slgn, and su .. tao. volatilisation ..... tound. to b •• 0 •• of the 
oause. of gl.ss .ton... Wh.n.o •• ny tao to ... lntlu.no. the tln.l glas. p .. oduot, oon.tant 
oontrol of ... thod •• nd mat.rl.1a 11 .... nU .. l lil tbo .. indu." .. l ... bloh d •• and II, non­
d.t.oth. sla... H.'.OI, .ppUoation 01' p.t"o'''~$!bl0 lnfo .. ma1l10n a., •• an dollar. and oents 
to the plant o .. n ... or .tookho14..... '. . , .. ,.". 

011, .. 5. Oords or .t .. l •• ott.n p .. od"o. u:o ... lv •• tr ...... blob II&¥ S .... t:l.7 ... ak.n 
the final proQuot. 'or thl ...... on tb. Gl ••• Contaln ... A •• ool.tlon 01' ,m.rl0. d.v.loped 
a .ethod top d.t.r/llnlng the .t ... ln 1n glas. b7 ••• n. of the polarl11ng .10ro.oop •• 7 
In praotlo., the .xamlnatlon 01' on. oont.ln .... very t .. enty-tou .. bou ...... ".oo"end.d. 
fbi. p .. ooedu... 1. beUev.d b, the A .. oolatiol1 to b. oap.ble of ob.okln, a ... d d.1':'.ot. 
b.tor. too /IIloh·lo •• 01' ..... hal tak.n plac •• 

£!!!-!. In tb. pa.t g ... at 10 •••• b.v. b •• n .".taln.d by tb. po .. o.laln .naa.l lndu.tr, 
becaua. 01' d.t.ot. ooou .. rlng durlns the p ... p .... tlon, the .,plloatlon, and the tl .. 1ng 01' 
the enam.looatln, on .• t •• l. t.arlns of the .nam.l, .. bloh u.u.lly ooou ... In tb. tl .. ll1g 
prooe •• , 1. oaus.d .. hln the .na •• l oraok. In drying and pull. a • ., alons lr ... sula .. t.a .... 
Th. pr.paratlon 01' thin •• otlon. 01' .na •• l .peol/1en ....... t"dl.d, and .trlkln, dltter.noe • 
•• 1" ob.erved b.t.e.n .namel •• hloh t.a .. and tho ... hloh do not te .... 8 tbe oau.e. and .o.e 
r •• edle. to .. the t.arlns 01' .na •• l .ere d.t.r.ln.d. '1'hl. 1. anotb .... xaapl. 01' the applloa. 
tlon 01' tund .. ental r ••• aroh to lnduatrlal p .. aotl0 •• 

The Speotrograpb 

Although the .p.otro •• o,. ha. b.en u •• d tor the ld.ntltloatlon ot el ••• nt •• 1noe 1660, 
It la only .1thln the p •• t t •• nty y.ar. that It has b.oo •• on. 01' the to .... o.t anal,tloal 
lnatru •• nt.. ! ap.otro.oop. 1. "an In.t .. u •• nt tor an.lyzln, light by .ep.ratlng It Into 
It. ooapon.nt 1'., .... , When a .• p~otro.oope 1. equlpp.d with II, r.oordlD1 devloe (u.uall, 
photosraphlo) to ob,aln a p.r.an.nt r.oo .. d at the Image of the .p.otral lin •• , ~t 1. kno.n 
aa a speotro,raph. 

When •• ubstano, 1. approprlat.ly heated, l __ s vapor. ,1ve ott llght w·hloh 1. oharaot.r­
lstio of the •• hlll0 .le.'nt. pr .. ent lilth. allLt.rlal. l't 1. th1l Ught which 11 separated 
Into Us oo.pon.nt. b, a prl •• or a g ... Ung. n.n tbl. llght 1. photog .. aph.d, the r •• ulUng 
plotur. oon.l.t. 01' a .. rle. 01' llnea, kno.n as a bright Un ••• 1.l1oa .p.otru., .hloh make 
It poaslbl. to Identity the .ub.tanoe. Although oth.r typ •• ot ap.ot .. a 11,1'. oo •• onll uaed, 
the dl.ou.sloa will b. contln.d to the b .. lgbt lin ••• 1 •• 10n .peotru. b.o.u •• It la 01' the 
gr.at.at 1.port~no. la anal,tlo.l work. 

'1'he prlnolpal part. ot a .p.otros .. aph are (1) .n .xoltatlon .ouro. to .... porlzlng the 
material to b. analYI.d, (2) II, .11t, .hloh aot. a •• narrow ape .. atur. &ad n ••• ouro. 01' 

light, (3) the l.n ••• , whloh r.nd.r the light ray. pa"allel, (4) the dl.p .... lng .7.t •• 
(prl •• or grating), .hloh •• pa"ate. the light Into It. oo.pon.nt ray., &ad (5) the ... -
oordlDi .y.t.a, .hlch provld •• a p ..... n.nt r.oo .. d 01' the .peotru •• 

!h •• p.ot .. og .. aph b.s th'advantag. 01' •• klD1 po •• lbl. v ... y "apld·qualltatlv. analy ••• 
ot a gr.at II&ft1 el •• ent. and ot the aoourat. quantltatl.~ analy.l. ot alnut. t .. ao •• 01' 
el ••• nt. In a .at.rlal. Onb a •• all :.. •• ouat ot ... p18 11 r.qul ... d aDd .. the , •• nslUvUy In 
lIoat oa ••• la v.ry great. !b. .p.otrog .. aph b •• b .. o",ht about a .avlal In tl.. and hal .. d. 
po.albl. the det.rmlnatlon 01' mlaut. a.ount. 01' r.re .l •• ent •• hlob ordlna .. lly .ould b. ov ... • 
look.d by oth.r •• thod.. '1'h. d •• orlptlon. whloh 1'0110. d •• on.trat. the ad.ptability ot the 
.p.ot .. ograph to a wid. ran,. of problema. 
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Ca.o 1. A> .tudy wa. aado •• a. tl •• &SO ot tbo ottoot ot ,1a •• on a100boll0 produot • 
• tond 1n bottl •• at rooa t •• poratur. top thr .. yoa .. a. 10 tbo a.nalU .. ltyot tho apootro-
a .. aph wa. r.apoDl1ble tor tho d.t.oUon ot a .. 11 .. ounta ot· l111oon, a1umlnu., and .. ,­
no.lua In tb. a100bo1 produot whloh had b.on .. ator.d In OIrtaln typoa ot tho ,faaa oon­
t&1no.... tlo aontall1nat10not the aloohol ooourr.d 1I'b.n th.a100hol waa ator.d In P7r.x 
brand botth.. !h111 wo .. k ... ry ably d •• on.trat.d tho po .. lblllU .. tor the aup.l'lo .. ato .. 1nl 
ot alooho1 pPOduots 0 ..... a 10111 period ot t:ll1 •• 

Ca" 2. th .... hal b •• n lIuoh contro ... uy 0'1"1' tho d'II''' ot the .tt.ot ot alkaU. 
111 po .. tland oa •• nt ••. Belht that 1;)1. p ..... no. ,ot th •. alkaU. III axo ... l... quanUth. 
was d.trla.ntal bl'oa,ht about 1'1aU .p.oltleaUon. OOll.ool'.nlq t~ •• Uowable aaoullt.ot 
alkal1a In portland o ••• nta. thl. aoana that all pOl'tland oo •• nt wbloh l' ua.4 au.t b. 
alfa17aad top the alka11a. '.1'7 ... 0.n1;17 a 'p.o1;roll'a,h1o proo.dul'. tOI' tho d.t •. r.lnatlon 
ot .0dlulI, pota •• lulI, and 11thlua In pol'tland o.lI.nt. waG d.v.lo,.d b)' AI'1I1n Ho1&.11 
H •• tat .. , "tho ,rooodur. 1. I'apld, r.qull'ln, about 4 hour. tot' the dot.ralnatlon ot 
.odlua allel pota .. lu. In Ilx a .. plo. a. ooaparsd with. 30 hOUII'8 tor the oh •• loal 'I'ooodul' .... 
Wher. a larc. nuabs .. of analys81 are to b •• ad., the sp.otroa .. a,h la a .ou .. o. ot II"at 
oa ... lnl In U ••• 

e, .. ,. In~l'.a.1D8 lnt.r •• t In tl'ao. ole •• nt. In .at.l'la1o ha. b •• n shown In ... o.nt 
,.a.... In .0.'. oa ••• "01'1 .1nut. quantltl •• ot an .lom~nt 8a1 ba ... a tl' ••• ndou • • tt.ot on 
the PI'OP'I'U •• ot a aubatano.. 'It!' thla I'.aeon the op.otl'o,l'a,h10 lI.thod wa. appU.d to 
01..,. ana17.1.. .& prooodu •• wa. d.velop.d to. tho d.t.r.lnatlon ot t .. ao •• 1o •• nt. In 01..,. •• 12 
Suoh an analY81a would not ha .... b •• n taokl.d by the 0l'dlna"7 oh •• loal •• tboda. Th. d ••• l­
opa •• " ot Roh proc.dur .. lndloat. th. po .. 1bl11t7 of 1101'0 .tl'ln8.n" oontl'ol and 1101" 

unltol'1l·pI'OeNot. In tho tutUl'o. 

X<>I'!y Dlttl'aotlon Appal'atus 

tho atol'7 ot Z-I''''' anall.h,.. a .hol't but bl'UUant hi.torl, tor x-I'..,.a 1I'er. tll'at 
d1040,, .... d b7 W:Uh.1 •. ao.nt.on In 16". A1thoulh obs'l'vationaand dl.oov ... lIl! W.I' ... d. 
a. oal'l), a. 1705. ROInt81n wa. tho t1rst to announo. thl! e:dst.no. ot x-radiation. "X-I'a)' 
ana1yo1. b1 lI.an~ 'ot powd.1' dUfl'aoUon •• thod. bas .stabUsh.d ,lIaIl,Y fa.t. aan08l'nlq tho 
.tl'uotUI'. and the ld.ntltloatlon of 0.ra.loaat'l'la1.. Th. tutUI" applloatlon ot Z-I''''' 
analy.l •. 1a appar.ntly unllmlt.d and It. Yalu. In 1'11.ar~h and plant oontrol 1. In •• tl.abl •• 

1-1'&1 ~11.1. aono.l'n. "the d.t'l'.lnatlon ot ~h. lnt.l'na1 atl'uotur' ot ~ aatll'la1 
b7 •• an. ot t~. dU'tr .. otloq pat~~ .. n £01'.,4 wh.~ anz-~q b.a.., .. , ...... tbroulh it. ,. 13 
At tll'at only .11\,1, 01'7.ta1o oould b •• t~dl.d,b~t leb7. and'oh'l'er In lul'op. and Hull 
In AII.rloa lncl,.p.nd.n'U)' dlaoo""I'.d a aothoo. b7whlah a powdol' oould b. id •• titl.d b)' 
Z-I''''' ana~1.1a.Th"Quah thl0 dlaoo .... ry.th. appl!oatlon ot x- .. ..,. analya1. to 0.l'a.l0 
pl'oblo •• wal In.vitable, tOI' o.l'alllo lIat.l'la1l, ·ar. 881doll, It e .... I', found In .utt..1al.nt1y 
lal',' ory.tal. to adapt th •• to a 11nll. 01'7.tal •• tbod. 

Th. , .. lnolpal pal't. ot the appal'atul u •• d In X~I''''' ana1711a a ... (1) the z-raytub. 
with tl'an.tol'a.l'. and' .leotl'loal .qulp •• nt to pl'oduo. ZQI'..,.I, (2) a oall ... a 1I'ltb a 00111-
lIatOI', (3) a lIountlna ~Ol' the >.a.ple wlthln the oa •• ra, and (4) a til. to .. I'.oo .. dlns the 
Z-I''''' dUtraoUon patt'l'n. . fh. tu. 10 plac.d around th,. 1nsld. o1 .. ou.t .... no. ot a 0711n­
dl'l.al oa.l .. a. 'lb. powd.l'.d aaa,l. 1. plao.d In a .tl'aw 01' oapl11ar7 tub. and tbla oon­
taln ... 1. aaunt.d .... rtloal17 In the o.nt.1' ot the oaa.l'a. tho 00111aato .. 1. lIad. up ot 
two lead plnbole.wblOh •· ••• 1.,. tho b ... • t. z-.. ..,.a. _ n.n thex-I'''''' .nto .. tho oa •• l'a 
tbl'ou,h tb. 00111aatol', th'7 laplp,. on the .a.p1. and al'o dittraotld b7tb •• 1'7.ta1 
powdo.. the «Ut.a.t.d b.a. la ",ool'ded on tb. photo8l'apb1. tU. and tbl. ,1otu.o l"Iyeala 
the .truotul'alia ... an •••• nt ot tho at ••• In the ."78tal. at the .. t.l'lal. 

£!!!-!. 1-1'&1 dlttl'aotlon •• thodo ao w.l1 a8 the P.tl'oll'aphl. IIlol'o.oop. have b •• n 
l'I'1d017 ulld In tho wOl'k on pha •• dlaal'aaa. le"&1 dlttl'aotlon data W.I'. d.t'1'1I1n.d tOI' 
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THE,ORZ~-BIH 

In oth'r r .... roh proJeots oonoernlng the oalclum and _gnilium 8111catll. 'l'h. x-rq 
dlttractlon apparatus and the .lcroscope have be.n mainly r.sponslbl. tor the vast 
amount of phas, dl&1r~ •. work that has b •• n done In recent year8. Such work has aided 
th.e oerdlc .nglneer In tb. prap.ration ot better products. 

'5 

~. X-ray dlttr.ctlon .ethods mq be used In .any Way8 in "nutacturin, con­
trol. l. G. llrth of the North Amerioan Phillips Co. has discussed a numb.r ot th.s. 
applicatlons,15 amob,th.m the us. ot xQrq analySiS In deter.lnln, partlcl' size, In 
d.termlnlng the constitution of tire ,la.e products In retractorles, In predlotln, 
cry.t.lllne change ... hich ocour durin, the flr1l1g of ceramic products, and In controlUn, 
the transto ..... t1-ons which occur in the tlrins of steaUte Insulators. 

Dltterentl,l ~hermal Analysl. Apparatus 

DltterenUal thermal analysh Is another .ethod tor determining the character of 
.. terlal. where the .1croscope, che.lcal .ethod., and x=ray a~alysls may not alway8 be 
used. Wh.n.certaln minerals are heated, chemical and phy.lcal changes occur which are 
exhibited by 1X0th.rmh (Uberation ot heat) and endoth.rm1o (absorption ot heat) r.­
.otlons. A standard material (usually alumina) and the .ater~al b.lng tested ar! heated 
slmultaneo~sly and the dltte .. e~o. In their te.per.ture. Is .easured with a dlfte .. entlal 
thermooouple. 'l'he rise of te.perature In the heating ohamber Is also .easured. '1'hls 
lntoraatlon Is plotted to form a curve whloh Is oharacterlstlc of the mineral belns In­
"eIU'gated. 'l'h .. e ourves have blln very u .. tul In ldentityln, the clay .lnera1l and 
other hydrous aluminum :oxldes. 

c~ R. E. Grla has suggested the dlfterentlal thermal analySiS apparatus a. 
a oontrol and prospeotln, method. 16 It hal been po.sible to predict the properUe. and 
potenUal u ... ot clay depo.Ua, and ~ correlation of the thermal analy.la data with 
0.raml0 prop.rtl.s was sho.nto b. very practical. fh. lIat.rlal trom several retractory 
and face brlo.k plant. wa. studied and varl.tlon8 In the clay depoalts whloh are responsible 
tor variation In the final product were deteoted. Although the method 1. a rapid one, 

.IIIIGh prtll.J.narywoi-kwould be necessary to apply the tlndln,s to control work. In. 
large plant .uch preliminary work undoubtedly would be worth-while. 

'l'he use of aodern Instruments In solving cera.lc proble.s has been the roundatlon 
for many new Ideas In a large and expanded lndustryc 'l'bese Instruments have not b.co.e 
a 8Ilb.-,ltute for', the 'oIlier method8 of analY81s, but they have augmented the value of 
the.e aor. oommon method8 by lner.asln, the ran,e and scop. of r •• earch and oontrol. 
the importano. of the ~de .. n tools of r.s.arch 'I undlspute4. 11thout. doubt the future 

. . 

of cera.le technology will contlnu. to b •• or. d.p.ndent on ltl allied fields ot physlC8 
and 'nslne.rlns. 'l'he re8ult can only b. a continued progress with' an lncr.ased te.po In 
kno.ln, :'aore about 'lihe.e 'co.phx sU1oat.s whloh lurround UI In .veryday lite and ln the 
production ot new and b.tter artl01e. at a low.r C08t than ever betor •• 
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1. Grant, Juliu8, Hackh'. Chemical Dlotlonary, 3rd Ed., 'l'he Blaklston Co.pany, l'~~, p. ~)6. 

2. Allen, V. '1'., IIEthct'of'1l1grat16n'ofClay IIlnerals and Hydrous Aluliinum Oxldll on the 
Complexity, ot ~~ay.,11 Joyr. £mer.C!l'a •• 100. ,28· (lO) 2'5-75 (l'~5). 

3. Mitchell, Lane and Henr't~ I.C~, "Nature of Geor,la KaoUn," Jour.'Amer. Ceram. Soc •• 
26 (~) 105-10, (1'~3). 

~e Grant, Jullul, l~.c. cU. p. 263. 

50 Davis, H. M. and Knight, M. A., lithe Sy.t.m Magne.lum Oxlde Q Borl0 Oxide," 
Jour. ' •• r. Cera •• Soc. 28 (~) '7-102 (1,45). 

6. lablanle,l. L., "Glasshouse Stones," Jour. A ..... Ceram. Soo. 27 (11) 330-50 (l'~~), 
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7. The Gla .. Contalnor A.soolation ot A .. orha. "Po1arlsooPe EXalilnatlon ot Olass Contalner 
Seotlons," Jour. Aller .• Cerp.II.Soo.,27 (3) 65-76 (1,44). 

8. Blanobard, II. K. and Andrews A. I., "Ena.el 'U'1II Strength as .trteoted b,." ProperUos ot 
Enamel aetoro. Durlng, and AtterDrylng," Jour. Allor. Corall. 8'00., 27 (1) 25-,1 (1,44). 

,. Grant, Jullus, 100. olt. pp. 7,2.,. 

10. Herllan, A. and Shq. H. L., "Etfect ot. Gl&ss on AloohoUo PJ'oduots Stored ln Bottles 
at Rooa haperature for 'hreo Years,." Jour. bel'. Cerall. Soo., 27 (2) 53-57 (1,44). 

11~ Hoh, Araln, "Spe~;l'ographlo Deterlllnatlon otSodlu., PotaoslulI, andL1thlua In 
Portland Ce.ent. w1th tho D1r.ot Ourront Carbon 1.1'0," Bur. etStandard. Jour. ot 
Ro.earob. Vol. ,4. RP 1633. 12,-142 (1,45). 

12. Aust1n. A. 1:. and Ba .. ott. L. B., "Spootroohe.hal Prooedliro.lnClq Ana1,.sl.," 
Jour. teer. Coraa. Soc •• 26 (6) 185-88 (1,43). 

13. Grant, JuUu., 100. olt., p. ',13. 

14. Clark, B. C., "X-I'q Diffraotion .Data tor Compounds 1n the Systea caO-MgO-S102," 
.lour ... or. Corall. Soo., 2, (1) 2?-lO(1,46). 

15. 'trth," G., "lIanutaoturllig ControlE.ploy1ng l-rq Diftraotion lIethod.," 
.lour. A.or. Cora •• 500., 28 (12) ,63(1,45)0 

16. Grlll, R. E. and Rowland, a. A., "Dlfreront1al 'hel'.al Analy.1. or Clays and Shale., a 
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Brodo, I. R., Oho.leal Spectl'osc02" 2nd Ed., John WU.y and Sop.s, Ino., Hew Y.ork, 1,4,. 

Clark, G. L. , Appl1l1d l-rya, 31"d Ed o , JloGl'aw-Hl11 Book Coapany, Inc., Ho., York, 1,40. 

Glbb, ,. R. P., Jr •• OpUoal M.thode of Ch •• leal Anal,.e1., IIoGr.aw-HU1 Book Co., Ino •. , 
Now York, 1,42. 

Lowr,., W. D., "Iceland Spar," Th. Or .... Bin, 5 (6) 36-40 (1,43). 
, 

Spol1, Sldney, Borkelha.or., L. H., Pask, J~ S., and Davle., Ben, "DUrorontlal fhorllal 
Analyols, .. Its Applioation to Clays an4 Oth.or A1ull1nous uaterla~e," Bur. ot IIln .. 'eoh. 
Paper '64 ( U44). 

'lMholl, A. H., llaaente of Opt1.oal Jllneralop, 5thld., John Wney and Sone, Ino., 
Now York, 1"7. 

WUoon. Hewitt, Cera.1os, Clay hchnolop. lIoGraw-HUl Book CO' I , Inp., New York, U27 • 

•••••••••••••••••••••••••••••• 

o " C LAHDS -
On Uq 22 $enator Cordon lent the Dopart.ont tho.tollowl~g t.le,rall' 

SUB-CO.llnnE OK SEMAn PUBLIC LANDS, coounl: .01 SUURDAY PAVORABLY 
REPORfED fO THE FULL COUUIT'EE S. 723. 'THIS BILL CONTAIHS PROVISIONS 
'OR RES'ORIIG 0 AND C LANDS TO IlINIHG EN'RY. HOPI TO OB'AI. ACTION 
BY FULL COKllITTEI II NEAR 'U'URE AND SHALL KEEP YOU ADVISED • 

• ** •••••••••••••••••••••••• *** 
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MINING CONVENtIOX -
fh' .la,klon County lUning AlloclaUon ana the. S:I..klyou IIlnera1 AlSoc:l.aUon have announoea 

plan. tor the Western State. Klning Convent:l.on to be he1a at Keatora On June 1), 14, ana 15. 
Speakers wl11 disouII proble.s conoerned with pr:l.oe ot 101d, venture capltal, and western :l.n­
clu.tr:l.al cleY.elop.ent. lor entertain.ent there are lnoluded a rodeo and a n4,"er" ,arade • 

• **** ••••••••••••••••••••••••• 

~SSI$SIIIXt WORK 

OWner. or unpatented aln:l.n. olalas .hould net ne.leot to tUe or oaule 1;0 be tll1d bero ... 
12 o'olook noon .t .Ju1t 1 ln the ofU.e where the loeaUon notlo. 1. reoorded, a noUoe at 
thelr de,ire to hold their .1n:l.na ola:l. •• uncleI' the aet ot Congre ••• :l.gned Kay ), 1,4" whloh 
.u.pends annual a.~ess.ent work on aln:l.nl ola:l.a. tor the duratlon ot the war • 

•••••••••••••••••••••••••••••• 
~rlVlfllS IN NOX-KlfALS, IIALHIVR COUNtY, ORIGON 

L. H. Snodgrass ha. a .and and gra"el plant, us:l.na oonventional dragl:l.ne and soreen:l.ng 
equipaent, 100ated about one aile north at Mysla tn gravel. borderlne the Snake a:l."er. 

• • • • • • 
111'. Chester Laok'Y, Ontarl0, is operatlng a sand and gravel plant on the highway Ju.t 

north ot thl Ontario otty 11.1ts. lquipaent lno1ude. dr&&line., .ereens, bulldozer, truok., 
trencher, eto. 

• • • • • * 
Stralbaugh Sand and Gl'a .. l Co.pan;yll tr.aUna and produolng .and and gra"el fl'o. a 

large depoelt neal' the Snake Rl"er about 1i aUe. north et N.Y .. a. Equip.ent inoludes eand 
pu.p, power plant, and lore ens. 

• ••••• 
fhe Harde.ty Division ot Ar.eo Dralna.e aDd lIetal 'poduat. Co., lno., Den"er, Colorado, 

11 aakln, oonorete plpe, lnoludln, sewer, lrrl.ation, and both ,laln and relnroroed oulverts 
up to 27 inohe. In ala.,ter at a.new plant at N7s.a. Alar •• at.:l.8 b.:l.ng obtained tro. Straa. 
baugh Sand and Gravel Company. At Ontario the 1.1'.'. Coapan;y ls op'rating a 81.:I.1ar plant and 
aaking p:l.p. or the to1lo .. 1ng 8h .. : ..... ",:J .. ;i •• b .. tee." , •••••• :;U.l.aU.Il ... , ... l •• b .. to 
18 lnch .. i and p1aln and reinrorced tuh • .". :.,::".5" bah .... 

• • • • • • 
Ore,on C1a'y Products Co., Inc., Vale, ls lnsta1Une a .0elerD brlok plant on U.S. 

Hlghway 28 near the Union Paol£io Ral1road at 'ale • 

•••••••••••••••••••••••••••••• 
IIlSCELLANtOUS PUBLICAtiONS 

the Or •• -Bln: l .. lled 1II0nthly by the statt, a' .e4111. to. n .... Ue.s about 
the Depart •• nt, .1n .. , and .lne"a1.. Sub"rlptioa pl'.1O. per 7.a •••••• 

Oregon .:l.neral 100a11 ti.s lIIap • • • • • • •.•.. ! • • • • • .• • • • • • 

Landrorm. or Oregon I a pb7.10,raphto sketob, (17 b7 22 laGh .. ) 1,41 • 
Ind.x to g8010g:l.e _pplng in Oregon, 1,44 •••• • • •.• • • • • 
Index to topo,raphl0 .applng :l.n Or.gon, 1,45 • • • • , • • • • • • • • 

•••••••••••••••••••••••••••••••••••••••• 
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