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ALUUlNUU PROM CLAY 

Introduotion 

Light motals 1n large quantities are essential to winning the war. They may be ex· 
plcted to oocuPY an Incr.a..:slngly laaporta.nt po:ll'tlon 1n the post-.a.,. picture. ate ho.V8 o eased 

to marvel a.t rapid tra.vel by a,ir to nearly any polnt on the earth's surfaoo, but we Call, 
genorally, to oredlt llCht metals and their alloy. Cor their purt 1n a1r-travel dovelopmont. 
~luml num i8 by far the "most important or the light mltal., and in Ylars to oo=e bid. talr ~~ be· 
eoa, .IGond only to ateel among the metal a 1n 1ndu.tr1al 1mportanoe. 

Dauxite, •••• ntially aluminum oxide and oombin.a water, hal beon the ore trom which 
aluminum has been roduced, excopt 1n Germany. Th.re, beeauoe oC pre-war deticienoy 1n 
baUXite, some aluminum (reported to be approximately 50,000 tone a year) waS made from clay. 

High-Grade baUXite, formerly used exolusiv.ly Cor domestio produotion or alumlnum, 
oontalns 55 poroent or more alumino. (aluminum ox1ele) and 8, peroent or less of sll10&. Clay, 
on the othtr hand, is oompostd es.entially or aluminum silioatos whioh oontain a muoh lower 
pero.ntage ot alumina and very muoh higher peroentage ~ r all loa which Is chemioally oom­
blned and must be .epa.rated. Therefore It 1s evidont t.hat bauxite ls superior to olay a. 
a souroe of •• tailio aluminum. Why then oonsider olays 1n oomp.t1tlon with bauxite? Th. 
anaw.r ie that, mlasured by the pr.s.nt and potential demand tor m.tallio aluminum, the 
United State. is laoklng in suitable bauxite roserv... It tollow. th~t the United States 
i8 dependent on for.ign bauxite Cor its aluminua. This may b. 'atlafaotory 1n peao. t1 •• , 
but it should not b. neoessary to emphasize the hazard of dep.nding .ntir.ly on Corelgn 
souroes of .uoh 0. vital material. W. have experienood tho unpleasant r.sults of our own 
n.gligenoe in establishlng suffioi.nt and sare supplies ot suoh n'o.ssitie. as rubb.r, 
tin, and qu1ninl. 

United States Bauxite R.source.: 

Goyernment &gencl.s 1n 1,41 .stimated that domestiC high-grad. bauxite r •• erves 
amounted to ',343,000 long tona, and that low.grade bauxite havina an average grade at 50 per­
.ent alum1na .. nd 17 porotnt . W.a totaltd approximately 17,"7,000 ton. . By far the largest 
part of do.e.tlo bauxite - about B5 poroent - ooours 1n Arkanaaa. 

Sinoe 1,41 0. oonsiderabl. part DC thiS reportod rlserve at high-grade bauxite haa 
probably been us.d up. P110t-plant work on utilization ot low-grad. bauxite haa be.n done 
and so •• of this .at.rial is noy being UDed. Probably .cst of our or., howevlr, is pr.s.ntly 
oomlng trom Surinam and British Guiana, as the submarine hazard has oons1derably leaaen.d. 

'oreign Bauxite R.serves 

Ferolgn d.posits of gr.ateat importanGe to this country are tho.e in British Guiana 
and Surinam (Notherlands Guiana). Large res erves aro known and unproapected arias which 
are potentiAlly important cover many .quare m1le.. Shipments of baux1te ' trom both countries , 
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mainly to Canada and t h e Un1ted Stat.s, have incr.ased siveral time. 1n volu •• durins 
the past fe • . years. 

Ih Europe the beat known bauxite deposits are 1n Franoe, Hungary, Italy, and Yugo­
slavia, all of which production 1s controlled by Germany. Complete lnfor •• tion on U.S.S.R. 
1s not avail ab le, but a largo aluminum industry has be.n built up. 

Impor+'~nt deposita of bauxite occur 1n the Netherlands Indle., also 1n India, Northern 
Ch ina, and Indo-·China. The Island of Bintan 1n the Netherlands East Indies hal produoed 

hlgh w grade bauxite for many years. Wost of the pro~~ctlon .ent to ~apan. At the present 
time Japan control. very largl rea.rve. 1n oonquered ~r.as and is reported to be exploIting 
the deposIts us rapidly as possIble . 

BauxIte deposits have bl)en developed In Southern Rhode.la, Bratl!, :\. :,: d 'Iustra l i ;). , ' .. :ld 
ocourl*.n~e. ape known In variou' other c c :..: :' trlell l nclu.dlne: Venezuela and Honduras. 

True clays are finely - divided alumlrtum sIlicate. which contain water ot ooablnation. 
Commonly, clays are plastio when .. et, but the term 18 also applied to oompaoted earthy rocks 
which have ~it "tle or no plastleity. The prineipal olay" minerals are kaolinite, dl~kit., 
naorite, montmorillonite, beidellite, halloyalt. , allophane, and nontronlte. Clay depo8it. 
contain varyIng per~.ntage. of impurities, and it tollo ... that there 1. a .. ide range in the 
composition of clay deposits. 

Next to ston •• for .. eapona, probably olay 1_ the moat Qnoi.nt or can-used rock. or 
minerals. Down through the ages use of clay has been Intimately conneot.d wlth aan'. 
dally 11fe - in house., In household utensils ranging in type trom the Latin •• erioan 
olla to the finest Dresden chIna~ for refractories, Cor t1les "of wide " variety, tor foundry 
materials, 01l - .ell drilling mud, tor filtorins and ~leaching mediums, tor a wid. variety 
of 'l{'illersn, tor san1tary wa.ros, se.er pipe, eleotrical porcelain, terra ootta, and 
abrasives c F1nally,.e oome to the latest use and posslbly that ot great.st tuture 
Imp~rtanoe - a lource of metallio alum1num. 

Clays may be classif1ed aooording to use" mIneral ~ r· I> f''!1cterI8t108, geo10g10al ooour· 
renee, or burnIng qua11ties. If oiassified accord1ng to Durning oharaoterlstios, in gener&1 
high alum1na clays arl the best refraotories. 

"Alumina from Clay" ProJeot 

In 1938 refrac t ory clay depOSits of western Oreaon .ere described by 111son and Trlaaher*" 
and this report wa f, t he basts of the clay exploration program 1n Oregon conduoted by the 
U. S. Bureau ot M1nes and t h e U.S o Geological Survey. Two pr1mary taotor. influenced the 
rederal bureaus in their sel eot1on or depOSits to be explored. These tactor. "ere high 
alumina oontent and favorabl e 1 ~u loatlons Cor develop1ng alar" reslrve 1n .ll110nl ot ton •• 
DepOSits near Molalla 1n Cl Po ckaID48 County and at Hobart Butte in Lan. County .,re •• leoted 
for investigation. Exteh siv8 drilling and sampling has been done at both deposit. w1th 
enoouraging results 9 Be that these depOSits, together with a third at Caetle " Rook, WaShington, 
arG known to be se.tistactory in quantity and qual1ty for an "alullillna froll clay" project. Suoh 
a proJect has been set up by the Columbia Metal9 Company, Seattle, ba.ed on the ammonlum­
lulphate pr ooess as developed by the Chemical Construotion Corp., a subsidiary of the Amer10an 
Cyanamid Co. The prooess haa been examined and approved by the AlumIna Coemittee of the 
National Aoademy of SCionce., nnd t he ¥ar Production Board has authorl&ed a .emi-co.mercial 
plant, reportedly with a capacity of 50 tOll ~ of a lumina a ~ 6y ~ the crude olay requir •• ent 
would be of the order of 200 tons a d~y . Possible s ites for t he plant have been inv •• t1gated 
by a represe ntative Ilf t he War Produotion Boa.rd an ~ : y engine.er. of the Che.loal Construotion 
Corp. but no deciSion has been ann~unc8d . the ;at~ st report i8 that the matter 1. 1n ab.yano., 
the rea s on e iva n beinB manpower shortage In nort~ ~ eetorn Orsgon and Washington. 

* Bulletln No.6., Prelimlnary Report ot Some ot the Refraotory Clay. ot We.t.rn Or.gon by 
Hewitt Wllson and Ray C. Trlashar, Oregon D.pto of Geology and Wlnera} Indultrl ••• 
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Aside from olay, the maln raw materials required for tht prooess are ammonium sulphate, 
sulphur1c aold, all or coal or both, and 11mestone. Ammoniull acid sulphate 18 added to the 
oalcined olay and the mlx\ure digested. Aluminum goos into solution a8 a ll.onlua aluMinua 
sulphatt, and may be •• parated froa the solldl - mainly 8111ea, Nitaillo OXide., and insolu­
bIt lulphates. The aoluble sulphatls art thin subjected to a 'trl •• ot orystallizations 
and pr.ol~lt&tlon8 uhtll purt aluminum hydroxide results. Alumina (AI 203) 1s obtained fro. 
&lu.lnu~ 'ydroxld. (A1 2 (OH)3) by oalolnlng. 

It •• y b, pol.ntld out that the end produot 1n ths first st.p to obtain mltallio aluminu. 
11 alumlna, the oxide, whether the original materia~ be baUXite, olay, alunlte, or any other 
alu.inou8 ~aterlal. After the alumina is obtained the reduction to .etallio aluminum by 
electrolysis in n oryolite bath i. a standard prooeso o 

Importatloo of Pilot Plant 

Supplies of clay for the produotion of alumina are limited only by tho "out .. orc" point 
of poroontage oC available aIu.ina oonta ined. Naturally, physioal oharacteristios ot the 
deposit, location and transportation facilitle., water s~pply, and availability oC electrio 
power and fuels have a direct bearing on the feasibility oC any proJect. But gonerally 
apeaking dOllestic reserves or high alumina clays are very large. HO"'V8 't', they nrl or no 
yalue whatevor al a souroe oC alumina unless a workable prooess Cor treatment il developed 
1n detail in a large pilot plant. Only a plant operating under aotual working oonditione 
on a soale large en~ugh to simulate a commercial operation would provide the information 
required for design of a large oommercial plant or plants. Th1s i. a mat ter Cor the govern .. 
ment as it is of direot interest to all the people. The outcome of a future war m1ght de. 
plnd upon our ab1lity to produoe aluminum Crom domest1c aeposits . The large aluminum 00.­

panies hnvI souroes of supply ot baux1te 1n th. Ouianas, ancl do not have the nlcessary 
incentive now 'to ba11d ;).n IIfI.,AlUlina frnm olay'! olant, whieh, so ra1" a8 .1 now know, _ould be 
IIhigh cost" cOllpu.r l3 cl. t,o a plant using ba.uxite. 

Plant Location Should be In Northwest 

A.ocording to present praotioe· alumina is made i u P! tlr.t. located at East St .. Loui. and 
Woblle. The required amount i8 then transported acr08 ~ ~he continent to reduction pla.nts 
1n the North •• st where inGot aluminum is produced . Th:~ is indeed an exoessive amount of 
transportation. An alumina plant located 1n the N~ r thw' 3 t ~ preferably on tid.~ater, would 
appear to be the logical answer. 

O~egon hi e h-alumina 013Y6 art rllatively high- grade an~ ooour in large quanti tie. -
of the order of many ~1111ons of tons 1n the two deposits par t ially explored. Other un­
explored deposits in western Orlgon are known. Part!oularly favorablt oonditions for an 
alum1na plant prevail in nor1.h .. eatern Oregon due to the availability of nonneville power, 
ooal, ntarness to ocean transportat10n, excollent working conditions, and proximity to 
established aluminum reduction plants at Vancouver, Troutdale, And Longview. No othtr 
part of the country has so m&ny favorablt conditions. 

Price. 

Aluminum was first 1solated in 1825. It re~ain8d more or Ie •• of a laboratory 
curlosity for many y.ars. In 18 SS· the prlco was ; U3 a pound. In 1886 lIall ln th1s 
oountry and Heroult in france simultaneously dis eovei"ed that metallic aluminum oould 
be produced eleotrolytioally Cr om .a oryolite ba. t h . thi s rl j s cover), gave birth to the 
aluminum industry. In 18:10 the price " u. s +2 ~ Ja , 11 pound . t.;.' 15'00 the price had been 
reduoed to 23 cents a pound, and now t ho no~ : na l ~uG tatl on f or ingot aluminu~ is 15 cent. 
a pound . These succossive reductions in prl c.. -re f io c t the .s triking growth of the industry. 
AI the scali of operations increased, unit C 0 8 ~ 9 wore reducod. But reduotion in costs was 
nQt due entirely to increas~d soale of operat1o n s o In no other industry has the skill And 
ingenulty of Amerioan metallurc1sts been more cl early evident. 
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Domestic crude bauxite (not dried), 50 • 52 percent alumina, 10 quoted by the 
Engineering and Lllnlng Journal a.s $5.00 per long ton (2240 pounds) .. Of course no OOID­

parison of the va.lue of orude cla.y on the basis ot alumina content may be made trom this 
quotat1on because there 1s no present market for olny for production of aluminum. The 

only means available of arriving at a gross, potential value ot clay suitable for pro­
duction of aluminu. 1s to · Multiply the alumln~. content ot the clay by the market price 
of aluminu_. This g ives a distorted figure, as the "alumina from clay" pl a nt must sell 
It ~ alumina to nn established reduction plant at a prioe •• t by the reduction plant . 
This price has been reported to be $50 per ton plus freight. 

It 1s ot lnterest to compare this price tor alumina with the gross value ot metal 
co ntained. ~luminQ contains over 50 peroent aluminum - say 1000 pounds to .the ton. 
This means a groGs value o't $150 per ton tor material ooating $50 a ton. The ditf2rence 
is ot COurse used up to Q oonsiderable extent in labor and coat of power and supplies 
required to produce aluminum from alumina, plus amortization ot plant. Nevertheless the 
industry has be.n very profitable, and, a's it is quite w.ll known, it is largely con­
trolled by a single oorporation. 

Post~War Prospects 

Of all the non-ferrous ~etals, aluminum is 1n the most ravoraple posltion tor post­
war bU3 iness because of its increa9ing use as a struotural material. fhe industries 
which are likely to expand most in the post-war world - tho.e conneoted with transpor­
tation - wl1l require large quantit1es oC the metal. Compared to the copper 1ndu stry, 
which is taking a beatIng 1n this war in depletion or ore reserves and 1n rigid price 
re s trictions aocording to various quotas, the aluminum industry should go into the post­
war psriod ~tronger than ever . Ther ~ has been no price restriction on metallio aluminum 
exc ept that established as Gconom1c by thG industry itself. There haa been depletion or 
do mestic r.serves of high-grade baux1to, but th. known reserv.s of this grade have never 
been large. In rece nt years the industry ha. depe.nded largely on the reserves in the 
Culanas. In point of contained metal these foreign depoat t. are very large, .. i th addi­
tional large potential reservea in unexplored areaS. 

From a long range viewpoint the aluminum industry i a youthtul; it is still growing , 
On the other hand the domestie copper industry shows sign o of age - premature age. Ita 
output will shrink because of exc.saiv. depletion ot re" ~V~5 and burdenaomo taxes - con­
diticns largely due to IIhort- fl i ghted policies or Waahington tl ureau... In norll\Q.l t1mes 
aluminum and oopper are compotitive in ce~tain 11nea. Undoubtedly aluminum will b. 1n a 
rGlatively favorabl. competitive position 1n s.eking pOlt-wa~ bUlin'.', Expansion 1n 
application of light rtl etala and thoir 0.110y8 will continue, ar.4 domestio high"'aluNina 
clay deposits •• y, in the future, e~s1ly prove to b, the baokbone of the aluminum 1ndultryo 
It will b. n'Ge~ 3&ry t o tur n to them 1n t1rue, and 1t would b. the part or wi.dom to york 
out the metallurgy on 0. Gorome .o in} soale b.fore another .mergenoy str1ke •• 

F.W.L ~ 

NEW FORM FOR ACCESS ROAD APPLICATIONS 

In order to standardize the originnl appl1oat10n for acoea. road a'ilstano., the 
Public Roade AdmlnistrBtlon hal prepared Form PR-OA-3 to bo used by appllcants, Th.se 
forms provIde the minimu. of infor~atlon neoessary to Inl t 1ate ~ proJeot or oonstruotion, 
improver.aent, or maintenanoe of a.coess roads to so uroe. oC ' r~'" materia-Itl. U.e of the new 
form does not ohange t he procedure Cor obtaining asslstanot e Form. PR-DA-J, whioh should 
be filled ou t in duplicate, oay be obtain.d at t he ~ ortland Ofrloe ot the Department or 
rrom dIstr10t offices of t he Publio RoadS Administration. 

*********.*******. ** 
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"Doen 

A tal_ of the North Country. 

I first met "Doe" 1n Dawson about 18,8. He must have had more ot a name than that, 
'though 1 hev. nlver heard it. At that tim. he looked to be about )5 Y'Q~. old .. a youngleh 
man who •• hair was prematurely graying at the edg... Doubtless on. real on for hie youthful 
app.aranc ~ ~h .n I law hi. r.cen~ly was a splendid n •• 'It of teeth . that he had Ju.t had 

!!la d. 1)"1 ,unoouVlr, B. C. H ... 0.8 .0 proud of them that h, 1I00d. the trip down to · Portland 

10 I could a •• thlm. Jur1ng our v1sit Doc gave ~e the substance of the story that rolloy •• 

Doo 1_ a placlr mlner and hal a 11&t.bl. oonol 5sion noar the head DC the St.wart 
river among the "Four .. leaf C lover" lake.. Last .inter he drifted a lot of old whlte channel 
stuff thnt pro ved pretty good; 4nyw~y h. had botween a ton-and-a-hnlf and two tons of gold­
dust nnd nU88QtB at the clean-up ln Uay . That's a lot of gold 1n Qny aan'a oountry; too 
muoh to mush out .1th pack-sacks or .1Ids; and anyway there .erllnt enough aul •• ln the 
Yukon QQs1n to hand 1. it. So Doc started in a .ood8-.ad. oanoe, do~n the St.wnrt river for 
Sllkirk in order to arrange for a couple of pontoon planes to oome 1n tro. C~rcros. and take 
the gold out to the railroad'. 

Running the Ste.art proved lasy the first two days but en the third a land-sl1p declded 
to occupy a bind 1n the river · at the S .U:I time that Doc and his Cnnad1an "white water llan" 
wore shooting P4:Jt in their oanol. Doc w ... the only sur'"livor, - lan8 everything in the way 
of equlp~ent savi his Hudson ' s Bay knlfl nnd a waterproof match case, but minus his false 
teeth. He W&II about 175 miles due cast "from the knowlodge of Providenoe", in thea west 
foothills of t he Canadian Rockie, and no eats. But ,Doc W&S resouroeful • whloh gOls Without 
aayin g if a man stick. with t hl Yukon country for n.arly halt a oentury. H' notloed bear 
s igna along the bank of ~ho riv.r al ' ~ so, the re being an old spruce burn nearby wIth pl.ntT 
of down loga, he r1gged a. deadra.ll ·"her. any InquIsitive bear Ixa.mlning the fish1n, proeplots 
would be su re to set it. H. had no b~lt, but com. dusk h. enscono.d hi ••• lf in the machine 
as bait, taking the f1tty-fifty chanc. that the bear would come Crom the right direotlon, 
whleh h. 414. Whon hi. boar.hlp trlppo4 the key-log h. got hi. furry 014 ba.k brokon. Do. 
promptly finished the Job with his Hud,on's Bay knlf. - ~hleh tools are probably bett.r than 
the legendary Toledo blades tor .dgehold1ng abillty . 

Doc built a fire, cut ott 8. hunk of bear-mlat anc! ;, .. ae. ated it, but the bear was no 
spring ohicken and had evidently had a hard wlnter. 00 0 aaya "MultIply the tough.st .teak 
you ever law by about 2 ,000, 8ubtract the gravy and you ha· ... : SOli' idea. tI He Simply couldn't­
"gum" that beo.r-lIea.t, and that WAS a. finalIty. But reaourc8 ful Yukon.r tha.t Doo wa., he 
wasn't goin g to be stuck. He whittl.d down an unspllttable Yukon biroh; out 80m. pi.oe. ott 
and by dint of t~king some clay i~prosaions of hi3 Jaws and faithfully oopylng them he 800n 
had the groundwork of a set or teeth . N.xt, he took the benr l • Jaw. ov.r to a convenient 
rock-pil., knocked out an a~ 5 0~tment ot teeth, bored holes with tho knife point in his 
wooden frame., mounte d the t n&th therei n and proceed.d to eat tha.t bear with the bear l , own 

teeth" 

Next h. should' ~ ed a large hunk ot meat and a pieo. or hid. to sleep under, and mad. 
thl dlttano. to the Yukon oppos1te Fort Selkirk in l.ss than a .eek. HI shortly spott.d a 
coupll or ohapa in a boat and by Signaling them induced them to 00 •• close enough for a 
good look. They would come no tarther, b.cause Doc was wearing hi. handioratt, had two .eekl 
of grizzled beard, and hie bearskin over his shouldlrs. 

Those boatmen beat it acroSS to the CN'.t}JP station I.l ~ the tort and shortly atterward. 
thre. bravi "mountie!" armed with rifle. QAm' and re80u e-a. D., o. They kne .. hia and trom then 
on hie troubl.s •• re ov.r, .xoept that h. had to oon. out and get 80 •• t.eth th .. t fitted 
b.tter because the one. he 'made 80 rortuitou ~ l y mad. hi. gu •• so •• what sore. 

*This story was related oy Gee. ~. MoDoulall, oonsult1ng engln •• r and ~atent expert and good 
fri.nd of the D.pt. "u.o.cklf

, who made the Klondlke rush and stay.d th .... 80.e Ylar. bloaul, it 
slemed 11k. a sood idea, has a fund of atorie. a.nd hil owu way of telling them. He do •• not 
vouo h for ~he aoou .. aoy of Horth Country storl.s b.yond his 0 ... k.n. Would you? 
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COAL UTILIZATION 

The follow1ng 10 t~kon from tho July, 1943 1"UI of Orogon Purohal1ng NO.8, pub111hld 
by the Purohaaing Agent., AS.Delation of Oregon. The item I, timely In that both trana­
portatlon and rue I auppll •• art 80 erltloal. 

The British prograa whioh IIpecta to obtain JO~ gre~t.r tntrgy from ooal utilization 
and also ootain & more direot production of coal by-products (Brltlah Coal Utilization 
Rea'arch Assooiatlon) might •• 11 b, givln aort attention In thl1 oountry. 'or the .oat 
part w. art primitive 1n our coal utilization. Coal .111 ab~orb about 25~ of water, and 
common praotioe Is to ship water-Boaked coal. Not only Is it wasterul In trBnsportatlon 
to ship raw ooal, but it Is wasterul to have to dr1ve orc the contained moisturl in burning. 
Dried and briquettod coal givIs high Itf1cllnoy, burna regularly and Ivenly, par.lt3 u.e 
ot lower grQde., give. off lias amokl. Introduotlon of th. ohe.ioal by~produot plants 
at the mint .outh also providl. bitter utilization of all grad.s of the ooal, furniahal 
the moisture-proofing material for thl briquette., and would dlverslty industrial Jobs 1n 
dlst~lotl now hamplred by single-industry stagnation, In this oountry some re.earch haa 
been alons the lines of mixing powdered coal with fuel oil for burning under indu.trial 
boilers (u. ,5, Burea.u. of Ulnls). As muoh a.s 40~ p"wdered ooal II .GIi.xld with the oil. 
Resulta of the efrlallnoy t.sts have not yet been published • 

•• **************** •• 

BULLETIN PRICE REDUCED 

The prlce of DepArtment Bulletin No.4 by H. C. Sahuettl issuld In 1938, has been 
reduoed troll $1.15 to 50 aents. A survey of quloksilver dep08its of the state is Deing , 
made Cor the Department by Francis i"rederiok, consulting geologiat of Sun Pro.noi8oo, and 
results will De published as 4 bullet1n so=et1~e this fall. Thil report will not, however, 
duplioate disoussions of the oconom1os of tho 1ndustry and metallurgy g1ven 1n , Bullet1n No.4 • 

•••••••••••••••••••• 
DERYL SALABLE AT IIETALS RESEnv!:' DEPOTS 

Metals Reserve Company w1ll purchase olean beryl crystals de11vered 1n .acks or othlr 
.uitable conta1ners at Purc hase Capots under tha foll owing ~o hedule: 

Spec1flcat10ns: for beryl ora to be acoeptable, the BeD content must be 8~ or more 
and in the Corln oC o'lean orystals, ,oobbed free of waste. 

Pr10e and Quuntity: Larg. Lot. (In excess of 2000 pounds), payment will be made atter 
weighing, sampllng and analysis (this include. moloture determination) on the basi. of $120 
per dry short ton for lO~ BeD gr ade ore, with an inorease ot $12 per dry short ton Cor eaoh 
one percent (l~) of BeO in exoess of lO~, and a decr,aae of $12 per dry short ton for eaoh 
one percont (11') of BoO bolow 10% to I. .1n1111111 of 8': DoO: Fr .. otions prorated. 

Saa11 LotI (200 to 2000 pounds), which do not warrant the expens . of sampling and analy~ 
.il wl11 be puroha.ad, after wei&klng, on sight inspeotion by the Agent on tht balll of $12~ 
per dry short ton for l~ aeO grade ore. To be aooeptable on light inspection, that 11, 

without lamp11ng and analYSiS, the beryl crystals must be clean and all waate material oobbed 
ott and free of inolusions of reldspar, mica or other deleterious material. Thi. prooedure 
of purchasing I.all lots of beryl ore wl11 fro. tl.e to t 1me b. r.vised a8 to prioe it analy-
111 ot oomposite samples of suoh lots at any Purohas. Dep c>t n.ceslltate. it. 

(From ~etall Ro •• rve Company 01roul .. r July 26 , 1,43) 

••• ~****** ••• ••• * •• * 
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