
.TATE 0" OReGON 
DU'ARTMCfIfT 0 .. GeoLOGY. _ .. eRM. ... OU.T"IE. 

~RTLA"D. O~.QO" 

THE 
ORE.-BIN 

, 
VOL. NO. 1 PORTLAND, OREGON 

Pcrrniltton i . annt~d to reprint inFormation contained 
hcrcin. Any nedit giftn -the Orqon Sh,C rn.-rtmcnt 
of ~Ioay and MinenllndustTics fOf compiJinK this 

informal ion will be apprcciatcd. 



'(ol-,- _ 2._.!'~L-__________ -,T"H:..:;:'--.!:O~R",E",". -=--!!a!,;(N~ _ ________________ --'1 
January, 1,44 

:) ', A i'f': D!:P ,\irr:.i";jf'i' (. ~' ta;C Le rrY .$: ~.: Hn'::l'\L IllDU:; 'fIU ES 

tic ud o rflc o ~ 102 ~o o d l~rk Bl dg_ , Portla nd , Oregon 

~~~!ornlng Joard 
./ . If. Stray er, Chairman Dcker 
lila l R . ~llcn Grant s PaSs 

3 . H •. H l li s :"on Port l and 

~:t'l rl y.. H1xon 

P . ',j. LiiJiJoy 

John ~llot Allen 
H. C. Harrison 

Sta t e Assay Laborcto rlcs 

Po rtl~nu , Orogon 

Dlre~tor 

Mining Bnglneer 
Geoloeist 

Cillor' Chemist 

'l14 ~ . II Street, Grants Pa.ss 2102 Court Street, Baker 
Norman S. W~gner Field Geologist 

• . -):* ***(<1) ......... .,>lI.** 

oallONDS 

Introduction: 

Di amond s n ro n lmo ot uni~uc 1n th a t, ns lde fro~ th oir unique quality of h nrdness, they 

urc 'vulue d for personal adorn~Gnt ;r lth a l~ost superctitio~s rogard, nn d at the sam. time 
PO S58SC qua litie s which ru ~ke tl10m ensentinl to indu s try . As e vidence of e ~s entiality, 

Gcrmnny i ~ roporte ci to uc u:.>ine Gom ::: tone :. nOlf for I ndu ;; trla.l· p'lrpo !J es since her out~lc!e 
Dourca ~ l of Indu ~trial dlnnOlldu ;;~r8 cut off. It i ~ ~o~etlll:1~ of n paradox, or noro pre­
ci .:; ely •. c Or.J::J:: ntary on hum!ln n:.ture, tha.t gom diamonds h:.vc :':. f ~r hi ghe r money va lue thnn 
the i nfln itely mo re u~oful but unbe a utiful industri a l dlR~ond~. A ~ imilnr quirk In human 
c s tinn te3 of v tL lue pl nc es tho monetary worth of a ~otlon picturc star fnr beyond th~t of u 
doctor of nedl olnc o 

The Illa~ond 1 ~ t h e most univorsa lly va lued of Cel~s . ~spccially large and perfect 
~ tono s have n price I: overned only by what poople of wenlth a re wlillnC to pay. In general, 
pI'odu 1:tlon und murket1nc n ~e strictly controll ed , tho Doney v~lue of cut gem diamonds 
romaininG reml!rkably constan1. Q Tho fluatu&.t lor.s 1n unit comnlcrciul values over the yoo.rs 
113vc ~oen ~~u ll complLrcd to other commoditi es ; the s enur.l trend of prico ha s been and 1s 
upwD.r li. ",'or t his roa ~on di;:r.C'lol"lds I~uve :" oon employod in Ina ny oountries as "invoG tment!i.1I 

In ot)lo r wo~d~, a pc r llon could have morQ confldonco in tllc v~luo of diamonds than In th Q 
money he POSSOS30t! " Gold, li ke the dinmollci , 1t clc~i ro c.l f or ulr.v c!.l tment ll or as a safe r 
IIOS5~s~iorl thun money, but for the past Hovcro. l yc~r5 ~o l ti a3 bullion or as coin5 may not 

be bo ucht or ~o ld in mo~t countrios ~ ltho" t Gove rnment poroi~sion. On tho other ha nd a 
ge m diamond muy be ma rketod tlith ea.se 4lmost c..ny~( ;·lcro . !.:oz'oover the diamond repre ~on ts a 

vary concentratC (4 money vuba c.nd theroforo 0. • .:: ro •• t tloulth CIUY De ho(\rded nnd s ecretod in 
a very sma ll s paco ~ 

Bcc ;..u:;;o of it s hardnoss 1.hurl! is no s ;::;. t1t>factory suostitute fo r the diamond 1n certa in 
Jnduntri &l prOCO!i S0 3 cnd ~ctlvitlen. A ~urrlne natiol1 Is a ron tly h~ndlc o.p pod if suppljos 
~re cut of'·, ulid s!noe tllO al lie s cont r o l al l diamond-!lroducins contors of oonsoquonc Q 
Gormi.A.n;:/ hu.e clJfCorcd f or l uck o f t he industrial varlotlo:;; . 

Histor.r: 

or al l tho \'loll known Gem miner :l l!:, u~e or · tho diamond for adornment is probc.b ly the 
you~Bost, d ~ting fro a ~he fifth or 51xth ccnturie ~ B.C . The other well knoun precious 80ms 
wore d l nco v or od nnd chor1::;hod at a. r~uch en.rl i '~ r porioo in ;1 i3tory. In a.nci ent times dia .. 
monds carue nlmost exclu:;;ively frOM Indi a and Bo r neo . In Lne I Bth century, d i amonds wo re 
i dentIfied In il r nz l1 ; ~d, until they ;cro discovered 1n 30uth ~fric~, 8ra~il was the s ouroe 
of no urly all the ~orld's new diamond::;, 

In 1867 11 d1c mond w ;~ s found ne ~r Hopetoun in Cn po Colony. This sta.rted the ~r.at di m­

mond l.n ti ustry in 30uth .tfrie :'. . At flr !; t, plaoors ,'li dded al l the !Jtone :" and then th e 
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~r oat k l mbQrllt o ~ l pc~ wo r o fo und und J:l~bcrloy bo ca~o the ~cnL er of wo rl d J)roduct l on . 
fhIJ58 d i s c ovcrio~ h \!d f n..· .. roa.o h lng polttt r.D.l a. s well as o(,:nnor.lir. ~nns oquen c cs. Coci l il!! (,; rt ·· 

oontrol of tho mino:., hi:,; l~ o l it ic a l l oC'.{. ership, " : \1'1: r;~:.rt ~ l a...·/nd '1:; John iIa.y:; Hnmmond $ th l' 

.. me rio n n minl u l; enGi neer, a.nd final l y thn !loc!" 'H ' !'- ~ :-.1.1, Vhlr e 1nt~ l-li. tc ly '.t.ssoe!<.:t.ea. ~:l tl 

the u (lvl! lo pmcnt of. t h ft ..iou t h HfrJ.t' u !'" dLll:lOnc1. 1..1I~! 1'!-: 1." ·.' , 

'le r y 1mport~nt doposlt s ~ e ro l ate r found In Southwest ~rrlcn, nt tho time a ner~QD 

oolony ; ~ :--. Be l g i a n Con~o ; In 'Ang ola.; I n the Co l d Cons t t; olonYi Fronch Coneo; T:lne:anyika; 
31orr~ I,con~i a.nd mo s t ro ~ cnt ly I n newly ~ lseovored ~ l ~ ~oro In the Union o f South ACrio i' 
:Lnd C::t, ,.. Co lony .. 

Phys ic a l a nd ohemi c~l proportle~ : 

Tho diamond Is the hurd cu t ~ubGt n ~ce known a nd 1 ~ d ocl cna tc d ns 10 i n UOh 5 1 n~ n le M 

In Geme and Gem Mnterinla by Kr a u s a nd Holden it i e !l t ~t od that d1amonds s holt .:\ v c.rl a t l on 
in hardness a ccording to looality . 

trom South Afrioa a rc t ho »ofta s t. 

stones Cr o m Bo r n a o and Austra lia, nro the .hn rda s t ; tho .... 

The !ipeolfl0 . g r ::.vi ty 19 ".lo ')e to J.5 \'Ihcn cry s t u ls il r ~ 

pur e . Tho curbonado ~~rioty r unges from ,.15 to , . ~" ~cclrrl lne to Dan~ . 

j) l arr.o nd~ ory ::; t u llizo .i.n t ho i s ometrio sys tem and cor:llr.only occur ..lS octnhedr ons (8 :: l d lH,; : 

und dodeca!\edrons (12 ~ lde3 ) or In combinat ion s of theco fo r n~ . Dist ortion, rounding, a nd 
t.,1nn1n;.; ... ro u3ua l h <.:. ~) i ·t~. Octa he dr n } clenvace 1~. po r fect, this proporty boin8 of r:lIlJor 
Import~n ec to dl nmonc cutto r ~ . 

3t 0l103 v l~ ry in color ~ut the 1D0st oo~mon va ri oty Is \fh lt o, sometimes \11th pu. l 0 tin t ti 
of yollow or bro wn. a ed nnd blue d l :lm onds a r o r ur e. 
d~rk b row~ i n color. ?ilO "b l uo - whit e 'l stone~ - tllo CC 
tint - ~ r o pr iz ed h i gh ly~ 

C.:.r bon::.d o s or "b l a ok d i c.monds" arc 
nhl e h a r c trnnSpU~8nt with a b l ue 

Di ,~r;1 o nd s r aneo from trt .... nspnre nt t o opaquo. On l y tr::.nspllrent or nearly tro.ns p<l.rcn t 

stones a ro va lu a.b l e 0.3 I;OlUc . All other s a.re usod I n industry . Bot h indox of refr ao tion 
and diGpe r sion a rc hle h . Luster of the rounh ntone ~!:i du ll; tho cut stone i s adama,ntlne 

and, of courso .• brl ll.1 .... nt . In fact ... t he no.me o.damo.ntlnc i s cie rlved Crom ~~, t h e nau!! 

" lvon to di ,::l.I:onds by tho anoient!: . Henc'o t ile word acama.:1t . The diamond Is transpu.r(;n t t J 
X ... r a y:; j ?Q.s"tc 1 :11 1 t c:. -t,1on ':; a r e not. The minora l Is Co Bood cond uctor of heat but il jloor oon .. 
ductor Lf e l oc triclt~ . 

Chc~l t~Q.l ly the d l umond :.R pure eu.rbl) l\ ~ lt is not ~.rrcetod by ncids o 

Dl unonds hav e ~ ocn r oan~ 111 pipes and cil kos of the ultrabasic igneou s rock, perl d otl t ~ : 

1n ~ll~03it1 c brOGc1us , ~nd i n placers • 

. :'1L:. ? i~e Ge po :;lt :l or c o: .. ':' croi a.. l l cnpo rtQ.n co a. r o a lmo$t exolu !i l vo l y i n Sou t h :.f rio :' .• 

Here t l! e dl :. monc>~carl ll;; rocl( Is c u.l l e d klmborlito and Is t:on~ru.l ly 0. s e rp cnti n i zcrl, r.1 :..g­

tlo s iu lI'I -rich p~rldotit ( ~ Cf -;.11 0 known occurrenco::. of kinberlite only n t a"ll oontu i u d i a :"lo nd:-l , 

Uwlne to sur Cu c e eo nec ntrn.tlon , va lu o s in the k ! mbcrl itc p1poc decrea se ",lth t:ep th. Tho 

rock ~ o ~thorB ro& dlly , the ~c~ therod po rtio n bei ng o nll c d "y e llow ~round . " Be low t h i s 
:~ ltc r cd ;::one the pa rtly l",nthered unci un'doatilcr 'Ju rook 1:; c o. ll ed IIblue £ r ound" b2e ~uce of 

I t s co l or . In ~.!!!.!!' .. ;!22']'~oLj~n_,,!~.:;l i) 'lj> o s 1t ~ l>y l . ~.u cy 1t 1s :I t :l.tcd tll::. t I n 1904 

:~t the Pre ml C1 r :J1n c t he ~. v ,!r~ , .:;,,: reo o" l!~y from 1600 !l0 u nds of rook ~a S 0 , 7?3 Ul a e:lrat, 

wt-.l l o in 1929 t h e oomparable r oolJ"~C'y W' ..:.s v . lb4 of .;, ca.rQ:t _ 

1:0 In. tlcfneto r y t~l n o r~ concornil16 the or l e i n of carbo~ In the l ~n e oa~ r ock Dnd tho 

f ormation of th e dl n l~~nds h~ s ~cen sub ~! tt e~ . Lb Gouro iLlso 1~ th e roas on fo r t h e occur ~ 

reneo of d i: ~ :~oncs 1n SOI:1'; irtrnbcr l1t c hodies !~ nd no t 1n otho r'"' o Lill oy l s t:-.t os ~h \l t7 
noo or(~ !.t:..:.: to conc!t.: :. !\·c c"'!. (~ C :1Ct: , the l :;no olls c. etion ;·: ~ I ic h forme d th e ki mbe rlite lJ\)d l cG ·,'; ,.- E 

i ld.;.--
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ot the explo8ive type. The p08s1bliity that the origin ot the diamonds 1. oonnect.d with 
underlying rocks has been Buggested ; alao that there may be a genetic relationship bet •• tn 

the diamond and the carbonaceous shales surrounding the 19n.ous rock. Artificial diamonds 
ot minute size have b.,n mad, 1n the Ilectric arb . Intinitely greater temperature. un· 
doubttdly obtain 1n de.p·seated mag.as. 

Although the speoific gravity ot the diamond 1s only a little gr.ater than that ot the 
other ml ~i ra18 with whioh it 18 assooiated, this difterenol together wIth its hardness and 
it_ resi s tance to ohe.ical aotion results 1n the torm.ticn of diamond placers both by 
stream and .arlna aotion. lind action is also reported to be an lntluenoing factor 1n some 
plaoers. Some of the dtposita are undoubted11 tor.ed by the re-yorking and reooncentratlon " 
of alluvial deposits formed In earlier tim.. Although tht klaberl1te .ine. for.erly aO­
oounted tor a considerable part ot South African production, th.y •• re olol.d due to war 
oonditions . Prtsent pro duct10n is wholly from placers 1n various parts oC the world but 
mainly trom Africa. 

Sources of supply: 

As stated above, India was the main souroe of diamonds in anc1ent times, but its present 
day pro duc tion is inoonsiderable. Borneo has been a small producer for oenturies. Dis­
covery of diamonds in Brazil made that country the main BoUrCt of new ,tone. for mort than 
a century . Production comes fro. the atates of Kinas Geraes and Bahia. lith the discove ries 
in South Africa and later in the Congo and Gold Coast, Afr1ca became the great center of 
world productiono In reoent year s the Belgian Congo region has been by tar the most prolifl0 
of all the districts In Africa , but thil region'S proportion of industrial diamonds i, 
relatively large. 

A moderate production is maintained tram stream placera in BritIsh Guiana, and 10., 
diamonds have been found in Venezuela and Colomb1a. Wexico haa produced a fe. stone •• 

In 1906 dia~onds .ere discovered in Pike County, Arkansas, in a rook quite aimilar 
to k1mberlite. Acoord1ng to Kraus and Holden l ~bout 10,000 stones have been recovertd fro. 
this local1ty, the largest of which weighed 40.22 carats. Single diamonds have bt.n found 
1n several other states 1n this country. Diamonds have r eportedly been found in Idaho and 
Oregon in connection with the recovery ot platinum in go ld placers. 

A .mall production has been maintained 1n Australia prino1pally from Ne. South lale •• 
So~. stones have been found in other looalities chiefly in oonnecti~n with gold placer 
mining. 

In Ruslia diamonds were found in strea. gravels in 1829. There has sinol beln a •• all 
produotion ohiefly i n connection with rloovery of gold. New disooverils were reported in 
1,)8 and 1'39 1n the Yenlsei and Kola regions, but only a r elatively tew diamonds wtre 
recovered. 

Th. rollo.ing world production tor 1941 by oountries, arranged in ordlr of their i_­
portancl, was obtained from the U. S. Bur.au of Kines Minerall YearbOOk. 

lOp. oit. 

Country 

Belgian Congo 
Sierra Leone 
Angola 
Gold Coaot (exports) 
8ra%il 
Union ot South Africa 
South-West Africa 
French Wost Africa 

Wetrio carat.2 

6,106,000 
850,000 
787,000 
74J,000 
J25,000 
112,JOO 
46,6 14 
J5,000 

2 A metric carat 18 200 mil11graml or 0 . 2 ot & gram or ). 086 gra1ns troy. Not to bt con­
tused with the carat used to exprel. f1nenl,1 ot gold which i8 1/24 part; that 18, 
14-oarat gold i. 14/24 pure gold. 
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Country (cont .) 

British Gui ana. 
Frenoh Equatorial Africa 
Tnngany1ka (est1mated) 
othor countrios l 

Tot~l ~orld production 
Total African production 

Uetrlc oarats (oont.) 

27,000 
20,000 

1,750 
)4, )50 

,,088,014 
8,701,664 

vol. 6 no. 1 

Diamond. are clnsslflod acoording to lJhysloo.1 propertios into the gom vnrlotl(ls, bortz 
or bort, balla., a nd carbonado. 

Gem .t0 I10S must bEl ',,/ 011 crysta l l1 :~ '1 ci ~lI1d trn nspli r ent or noarly tra.nsparont . Expert 

cutt1ne devolops the brilli a ncy ot th e gem. 

901"t2, o r bert, 1~ tho nama g i v e n to poorly cry s t a llized s ton es of dark color, ottan 

"'l 'th fib r ous !itructure. Tho nalUa 1 :; a l so glynn 1;Q fragments unf1t Cor g em mll.terlnl. 

aallns. Is t ho namo e lve n t he h~rd touc h muo ~o ~ of very small diamond crystals which 
u.rc urrangcd :; omo\1hut concol1tri l} o.lly . 

Cnr~onndo, n lco cull od c ar~on anti black diamond, is un opaque , black, dark brown, or 
e rey dlllc:lond . It possesseB no ('. l oavae('; ll. :1 d Is charac t erlzod by Its toughness . Ca.rbonados 
wo ro formorly wldely u!lo d 1n dinl:'Ionll dri llinc . l!o r tz itl now replaoing carbonlldo to a oon­
side r able extent. Tho pri nc lpa1 :; o urc~ i s Bah1n, Drazi1. 

In o.nciant times di o.monull ."al' Q ownod ohly by king s Or rumil108 of gre a. t ~oalth. Gra.d .. 
ua lly, boca.use of thoir lndos tructabil ity and tho ~Ol1tihuod i noroase 1n sup ply of now stoncs, 
poa~os3 1011 of diamonds hecame somewhat more common, but with little decrease 1n po pula r 
roga rd. Improvemont 1n the a rt or out~ing waS an importan t factor tn popularizing tho gom . 

During the past c cntu~y, production has inoroase d tremendously. Value of annual pro­
duc tion in tho l a.st of the I d th a.nd firf:t of tho 19th oentur1es "as from $2,000,000 to 
$4,000,000; in t ha l ate 20'0 it rose to $85, 000 ,000 . Afte r the depress10n struok, produo­
tiQn droppod but in tho l ~tG 1930 l s it W ~3 i ncroas ing up to the time of Norld War II. In 
1'3' pro duction was approximatoly 11,330,000 o ar~t5 v~lu od ~t nb out $ 3~,270,OOO. I t ha e 
bean 8DtlMo.ted that tota l world pr-oductlo!! has ~tpproxlmu.t (; d )00,000,('00 oarate, or ovor 
66 tO n" . 

It 1s report~d that only ab out one quart Qr of a no~m~ l year rs production is colorless 
8em tautori n. l, and only about 5 p ~ rcent of this quart er 1s m:lC:!. e up of fIne rough s tones 
we1Ch1ng 2 oa r nts or mor c" 'l'ho U. S. Burea.u of MtnO !l ~t C.t C9 that 1n 1941 eem stonos rep ... 
resentad 22 perc ent ~ r the t01a I " orid 1ro duotl on . 

The 50.10 of dil.l>t1o nd s to the trade 1 s very clos oly controlled . Tho DlalJ'lond Trading 
Comp~ny, an Eng lllh eorpor:dlon , controls tho :oa le of ",b out .95~ of tho wo rl d production. 
?ormerly tho <iia.mond cuttint; indus t ry oentered in De l g ium and Holl tUld . At the start of 
the t:uropean co nC llct some cut.tops esoaped bu.t rlIo s t of the m we r e unable to loave the Low 
Countries r.. nd lo'r anco . Sevor a. l hundr-ed outtOJ~G weru ab l e to r ea..ch New York, which 1s n011 
the leading dia~ond cutting co n t ~ r . 

Tho p a~t se vern l years hav~ , oon a tr ~mcnd ou s increase In the u se of industrial dia­
mond!; . Minera. l Industry stat es tho. t in tho 1,20' s "the uv c. page ou nuo.l importation of indus", 
trial diamon ds into th o United Statc~ was J8 ,50 0 ~ carats . In 1?39 imports ~oro ) , 568,730 
eQ.rat ~ . According to t he U. S. UurQau of Ui llCS, th o co n5u~ption of industrial diamonds 1n 
191.J2 "lfa,s expected to be a.bout 7,500 ,000 carats. Expans io n J.1l u. lulllond COl'O drIIlinc:, 1n 
UGe of d iQ~ond - ~ et tools, oC dlamond dies for Cln o wl r~ drawinc, and u~o in bonded wheels 

1 Includos Borneo, Indio., AU f:tra lla (Now South Wale s ) , Liberi u , U. S.S.R ., and Venozuol~. 
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and tool s , together with various other u s es where th e be3t a.bra sive obtaina bl e 1 2 d · .~1 ! y 

a l l have contributed to t he Inero~scd consumption of l ndu~trlal diamonds . The a ppl ! I' 

or powde r metallu rgy to forming or s mall bo rt In diamond drill bits has b e en an imp\) . ' .... ,;:. 

development In the indus try. 

Price.: 

1'he fo llowt ne t c..b le f rom lUneral Indu s try ( 1939) g ives unit prices o r d l /l.l11 lJ r;-h· ' .• Q ' 

cara t ) fo r 1222 to 1239 inclusive. 

Rough !:.:-!.~ Indus t rial 

1222· • •• " $28 $101 $67 
1230 • . " • 27 '/9 19 
1231. • , • . ll5 59 15 
1932 ..... 38 4J 6. 48 
1933 .. ... 53 47 4,79 
19 34 .... . 63 48 5. 40 
1n5· .. . , 54 47 4. 50 
1936 . . • •• 611 51 3.71 
1937 · . . . 80 56 3. 47 
1938 • . " . 78 51 3. 02 
1932 .. · • . 52 56 2.13 

I n 194 1 a v orago price pO l' carnt of indu s trial diamo nd s t:"ar: $2 . 55 ( u. S. OUNl un '.~ 
U l no~ ~i ne r~ls Yoarbook) .. 

nBr e ronc cs~ 

7? eH 

80 011 

~l no r l~ l s Ye a r book , 194 1, U. S . Bureau of ~l ncs ~ 

Go ms nn d Cem ~ator l ~ l s~ Kraus and Ho l den . 

Eoonoml0 Geolo gy 0(' V.i nere l Deposits, Ernes t R. Lilloy, 1'36 . 

Indu :; trl ... 1 t.\ l no r a l ........ 1 .... hoek~! AIGer- iean In s t. of lUning a nd Ue t.l.11 urglc a l Ene! ; 

1937. 
Th e }an c r~ 1 Industry, 1939 . 

*** .*.*~*****.*** * *. 

Philip $. Hoyt, VD.n Horn, Toxas, desires to obtuln wo r k nb l & depo sit of Yf:)i..!.·· 

ochre . An inspection samp l e should be s ent to Mr . Hoyt. If ~D mp l ~ i s Ea ~: . F · 

f a ctory an ex~~in~tlon w1l1 be mad e . 

}!..r. Jo hn W ~ Opp, Jac ksonville, Or eeon,. desS:ro s to l ease hi::. proper·ty CO i: .. ~J~~ "··;·. :. L 

of 373 ;;' C1'OS patcnted, known a.s the Opp m1ne, l oc a ted ab out li milfts w ·,:;) ~ til 

J a. c kso ~vl 11 a 1n western J nckson County. Has producod ~bou t $400, 000 i n f~ ' ~~ 

Over 10, 000 feot 01' dov(>. ~opmont work done, lIlost of whic:h 1s ,fit1 1l op 'ln. f., ·1 

workings h a.vo tf'~ck and pipo j plenty of "ater f or milling ; e l oo trlc po"''',:, :' 
a t prop erty; up-to - da te m1no aS5~y map ~va11ablec 

•••••••••• ** ••• * •• ** 
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MERCURY PRODUCTION IN TilE UNITED STATES IN 1,431 

The trend of production of mercury 1n the United St a te s was sharply upward a fter the 

outbreak oC WRr 1n Europe 1n 1'3', and the uptrend has been contlnuouo ever 91nc8, aooord­
ln8 to the Bureau of Mine s , United States Depart~ent of tho Interior. Preliminary data Cor 
1943 indioato that t he output f or that ye a r amounted to about 5),500 flasks, compa r ed with 
50,646 1n 1,42; it was the l arges t annual production since 1881. 

The rollo.ina t ab l e g ive s a comparison of preliminary flgures fo r 1 ,4) wIth flnal ones 

for 1,42.. Tho 1"'3 t o t a. ls are e st i mato s ba.sed on m.-: nthly reports for roines that ac oounted 
for a bout 95 percent of the 1,42 product ion . 

Uercu ry produced 1n the Un1ted Stat es 1n 1~42 a n d 1943 
( estimated) , in flas ks of 76 pound. 

State 

Arizona 
Arko.n:3as 

Co.11forn1a 
Nevada. 
Or egon 

A l ~ska , Idaho, Texas , Utah 
and 'Xashi ngton 

701 
2, J,2 

2",06 
5,201 
6, '35 

50,846 

600 
1,600 

J5,OOO 
4, ,00 
4, 800 

6,600 

AD will be se en Crom the tab l e ab ovo , tho favor ab le production r aoord for 1943 was 
made pnsslb l o mainly by oxpansio n in output of California mines . The inoreas ed a mount 
pro duoed in Cali fo r nia mOr e than off s et l os s es i n Orogon, Texas, Arkansas, Neva da, nnd 
.u.r izona~ r~ote\to rthy production gain:> .uro also f!I;"c:!e in Idnho cn d Al as ka in 1,43. 

The r.cor d - ~ re ~k ine price s for oe r cury during th e pa s t 4 years hcv o cau s ed t h e opon­

i nH of :: over nl new min os and th o reop en i ng "C numerous i d le one!: . I n 19 3~, 107 mi nes 
r opo rted me r cury r,.roduction whe"r eas in l ~43 the number ot a c tivo produc er s pro bub l y tota led 

175. The nu~ber In l '~ ) r e pre s ents a rece ss 1 o~ from the peak of 1 '7 re a ched i n 194 1, ~ome 
pr ope rti os h~vinG c l o sed Qu e to exhau !:tlon of ore roserves and oth er causes. In periods 
of whllt a r c termed " n ortna l ll prio es Q. r ol ut lve l y fe\\" properties domi nate me r cur y produc tion 
i n tho Un ited ::i t c.tes . Th i s condlt1o n chanBe ~ \"(h on p ri ces are high and more pro perties 
at~n ll l l ur ae r pro duc tion . ~or exclQP l e , 16 mines p ro du ced ae percent of the tota l output 
1n 1939, cGl4po..rod with 34 mi nes (more than twice a s mnny) that acc ounted for Just over 

,0 per •• nt i n 1'~3. 

****** 
Tho 4vcrage quoted pr ice Cor morcury at New Yor k sto od a t $1,6. 00 a flask Crom 

tlovernbo r 1,"2 until the l ast wee k in Se ptember 1,43. The 4Vi!rage monthl;,' quota tion W0.8 

$1'5. 72 r or Se ptember, $195.00 for Ootober, $193.70 fo r November and $1,0.08 for Deoember 
1943. 

.**++**++* ~~****.*.* 

1 Reprint of part of UQ S. Bureau o r Uinee Mi ne ra l Uo.. rket Rft port No. UUS 1120 r e leased 

January 14, 1,44. 
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Introduction 

Any pilOI ot tableware, b. it ledg.wood'. b,at, Spodell tln.at, or Just that clreal 
bowl obtained with & box-top and tIn oInt. to cover poatag" 1 ••••• nti.Ily & baked clay 
body covered with a glaze. A glaze 1, & coating applied to a oeramio body. fhe coating 

blcome. a gla •• on t1ring and provide. an iaperviou. oovering al well as decoration for 
the product. 

The developaent at flne chlna and glaze. hal telted the lng,nulty ot aan throughout 
the age., and the numb.r ot glazl toraula. u.ed 81noe the blglnning ot oeraal0 hi.tory i8 
infinlte. There are .evlral rla8on. tor thl" 'Irat, beoau.e ot the wide varlet7 ot 
olay. and oeraaio body aixture., it haa been neoessary in .o.t ca.e. to d.velop ne. glaze. 
or alter known glaze. to rlt each new oeraaio body; 'eoond, before the di8oov.ry in £urope 
ot white - burnin, olay. the de'ir' to oOPY the white poroelaln ot the Chlne.e brought about 
the develop.ent ot aaJolloa, taienoe, and other lng.nlous laltatlon., third, tor oenturle., 
both glaze and body toraula •• ere regarded &1 trade .ecreta, and eaob oratt •• an waa torced 
to develop hl8 own co.~osltlon.; fourth, the artist has alway. been oalled upon to produoe 
ne. and dirt,rent etteota in order to plea.e the buying publlol and rinall~, within the 
last oentury glazed Ware hal beln u.ed tor wall til8, Insulators, lan1tary warl, cheal cal 
ware, ItO., In whloh sploiClo requlrlment. suoh a . hardo,." rlll.tano, to aolsture, tro.t, 
heat and r,.l.tanoe to oh'aioal aotlon had to be 'atl.tl,d. 

Exhau.tlve teobnloal studi •• ot the ,tt,ot. ot varioul .aterial. a •• ,11 a8 a.thod, 
ot preparation, applloatlon, and tlrin, on th e propertie. ot glaze. have enabled worker . 
to tit a glaze to a body aor. perteotly. Thu. 'oientitio rather than hlt-and-al •• methods 
are now u . ed to .ake glaze. whloh auat a.et .peoitl0 requirea.ntl. 

Mo . t glaze. are pr.pared b¥ aixlng the oon.tituents with water until the eoosi.teney 
ot oream 1. reaohed. The glaze ".11p", a. the alx i. oalled, 1. th.n applied to the body 
by spraying or 4ipping. Th. con.l.t'ncy ot the .lip is controlled by adJu.tlng lt. spo­
cltlc gravIty whioh .hould be about 1.75. Oelatln, dextrine, or gu. tragacanth 1. otten 
added to the glas •• 1ip to Improv. the adber.nce a. well aa to add .moothnes. or rlow. 
Ihen the glaze i. thoroughly dried, the ~ar. le tired. An exceptIon to the •• method. ot 
applicatIon 1, the salt glasl, whloh 1_ torm.d by vaporlz1ng eoa. on lalt in the kl1n 
during the firins ot the ware. 

The coapo'ltion ot the tired glaze 1. dlfterent troa the eo.po.ition ot the raw glaze . 
L1 kewl •• the ooapolitlon of a glazi applIed to a body and fired dltt!rl troa the coapoll­
tion ot the glazl wben tlred alon.. the ohe.ioal change. which take plaoe in the tirlng 
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Introduction 
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both glaze and body toraula •• ere regarded &1 trade .ecreta, and eaob oratt •• an waa torced 
to develop hl8 own co.~osltlon.; fourth, the artist has alway. been oalled upon to produoe 
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are now u . ed to .ake glaze. whloh auat a.et .peoitl0 requirea.ntl. 

Mo . t glaze. are pr.pared b¥ aixlng the oon.tituents with water until the eoosi.teney 
ot oream 1. reaohed. The glaze ".11p", a. the alx i. oalled, 1. th.n applied to the body 
by spraying or 4ipping. Th. con.l.t'ncy ot the .lip is controlled by adJu.tlng lt. spo­
cltlc gravIty whioh .hould be about 1.75. Oelatln, dextrine, or gu. tragacanth 1. otten 
added to the glas •• 1ip to Improv. the adber.nce a. well aa to add .moothnes. or rlow. 
Ihen the glaze i. thoroughly dried, the ~ar. le tired. An exceptIon to the •• method. ot 
applicatIon 1, the salt glasl, whloh 1_ torm.d by vaporlz1ng eoa. on lalt in the kl1n 
during the firins ot the ware. 

The coapo'ltion ot the tired glaze 1. dlfterent troa the eo.po.ition ot the raw glaze . 
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tion ot the glazl wben tlred alon.. the ohe.ioal change. which take plaoe in the tirlng 
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are not tully uncS.r.tood. Slakeley'. work, "The Lite History ot a Glaze", describ •• the 

phy s_lcal change. which occur durlng . tlroJ.ng. In BlakeIIY ' . experimenta, aplcl .. ens to 

which a whiteware glaze had b.en applied .yere ~lre~ to various t •• ptrature. and quench.d. 
Photoml.cl'"ographs or cro'tl . leatlon8 of th'.sl pilce. s'ho.ed the rollo"ing r'lults 1n the glat.: 

750· C. Large holes or pores, undoubtedly ~h ....... In. or space betw •• n partie I •• 1n 
the raw glazo. were noted. Qaartz and Celdlpar particles were rlad1ly de· 
tarmined. A d.rinite boundary between g laze ~nd body could be .'.n. 

,00 0 Co The pores had oompletely disappeared and the larger hole. had for.ad bubbl.s v 

,eldspar grains were being dissolved by the glas8 which had been tor.ed . 

1025· c. "Very 11 ttlo crystalline material was left. 

10'5" c. },(O$it ot the a.ir bubbles had e soaped. 

1100· l:. ~.u'\"'tz was oo~pletely dilsolved. 

1145. c. ErosIon ot the body by the gla •• was deCinitely shown. 

1150• c. All .:bubble. had escaped and a clear gla •• w&o observed. 

The above investigation gi.e. a general picture ot the progressive ohanges whioh 
ocour in B glaze durlng firing, but these change. do not take plaoe ln all slaz •• at the 
lame te.p.rature. 

The c.r~ralst r.C .... to heat treatment in ter.s ot cone., which are "pyramid shaped 
tusible bodl.l~ ot progressive 80ttening orde r ~ •• ployed a. a guide In deter_lnlns the 
tlnishlng point of a ceramio klln. lI • The table below give. the oone te.perature. reterred 
to in this paper, converted to degree. Centrigrade and 'ahrenheit. 

Cone Teraferatur. Desr.e. c. DIgree. P. 

010 8,0 1634 
0, ,,0 1706 
08 ,45 1733 
07 '75 1787 
06 1005 1841 
05 1030 1886 
04 1050 1,22 
03 1080 1'76 
02 1095 2003 
01 1110 2030 
1 1125 2057 
2 1135 2075 
3 1145 20" 
4 1165 212, 

5 1180 2156 
6 1190 2174 
7 1210 2210 
8 122 5 2237 ,. 1250 2282 

10 1260 2300 
11 128 5 2345 
12 1310 2,,0 
13 1350 2462 
14 1390 2534 
15 1410 2570 

• Lango, Handbook of Chem1stry and ~hya10', 4th ad., 1941, p. 692 • 
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Clailltioation 

Orton'l olal l lrloation or glaZ,1 il wldlly accepted and will b. u,.d in thl tol10wlnl 
dilcus. ion. Any dilou •• ion ot gla'" ".houl d Includ. a briet oonlld.ration oC thl bodi., 
to whioh the Ila, •• arl appli.d. Olaze. ar l olal •• d .ither al hard or .ott~ and al a 
genlral rul., hard glaze. a re appli ed to hard - tired or hllh.temperature bodle.~ and lott 
glaz •• to aott~Cirld or l ow-t,.plrature bodi •• • 

Hard Glazl' 

Hard-tired .ar.a Inc Iud. porcelAin and .ton •• a re. In Appearanc. porc.laln l a 118ht 
and sra •• r~l .hll. aton.ware 1_ strone and tor •• tul. 80th typ •• ot .ar •• r. 00 •• on17 
ono .-tir.d. thl body a nd ,la" of both typ •• aatur. within thl aa •• te.perature range. 
For tht s ria son thl alu.ina~ ll11c a ratio or thl body ulu&lly approaohll the aluainc­
l il10a ratio ot thl Sl&'I, and sla%1 d.tlotl aay bl .orl lall1y a¥Oidld. thl art or 
making poro.laln requirel great Ikl11, as the high temperature brlnge out tlawl whloh 
may have dev eloped In t ho tormlng proc.... Stonewar., howevlr, I. aor' ealily aadl than 
poro.laln blcausl ot It I ooar.er tlxture and tired porollty, al ooapared to the vitrlou' 
ncturl ot poroelain. thl. dOli not nloe •• arily d.traot troa the val'll ot Iton.ware, 
tor .eoh type ot war. hal it. own suitabll tor •• and u.eo o 

'oroelain gla'" conli_t ot alkaline or alkaline "earth 11l10atl' tree troa r.ducibl. 
oxid... Lead or boron .ay not b. pre" nt . Porcelain gl.,.e have higb Yisoolitl •• , high 
rUllon polntl, and high oritioal temperatur'I, th. tiring tesp. ratur •• or poroel&l~ 
glaz., rang. trom Don' 8 to cone 15. A .imple p~ro . laln gl&'1 il mad. by .ixinl the 
tollo.1ng ) 

reldspar 167 part8 
Whiting 60 " 
Kaolin 26 " 
Pllnt 84 " 
Zino oxide 8 " 

Sto ne.ar. glaze. conlilt of alkali or alka11ne,· earth s111oate., and are tree tro. 
rlducibl. oxid.. . Stone.ara glaz •• otten pO •• 88, a matte rather than a glol'y 8urrao., 
and the tiring rans. or th.ae glaz •• 11 8. bltwaan oon. 8 end cone 15 . The threD .aln 
typ.s or ,tone'ar' 11azl, ar. lalt glaz'8, 811p glaze. or engobe., and Brl.tol gla"'. 

Salt slaz •• 

Salt slaz •• are l.medlately r'c08nized by their oharaoter11tio oranle~.kln texture 
•• on glazed eewar pipe. Salt glazing 1. & l impl . proo.ss. Ihln the t •• plrature ot thl 
kiln is bet •• an oon. 5 and 6, oo .. on salt II thro.n Into the rl ••• and i_ i ••• diataly 
yo l atillzed. the vapor il retained 1n the kiln by t •• porarily ololing the .taok damparl. 
Th •• alt vapor r •• ot. with t he clay body to tor. a gla,. . Not all olay' wIll take a 
lalt glaze, and this qu.stion may be d.ter.ined only by experimlnt. 

Ensobe. 

Slip glaz., or engobl. arl ort.n natural clays . Cngob •••• re orillnally white ooatin&. 
appll.d to orud., dark~ oolor.d clays to pro duce a .are as nearly as pO.libla like poro.laln. 
Co lor l d decoration in frlquently add.d to the opaqua engobe beror~ tiring. Arter tbo tlr.t 
tlrinl the pleo. Ie coy.r.d .lth a cl.ar Ilaz. and r.t ired. A typl cal Ingob~ hal thl tollow­
lng 00.po llt10n : 
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Clay 5~ 

Foldspar 12~ 

Flint J8~ 
Whiting 2~ 

So diu. Carbonate l~ 

Bristol 61&1. 

The Brl.tol glaze 18 a co.pounded glazt , that burn. whit, or transparent. It 1. 
otton artitiGially GGlorod and 10 usually hlgh in alumina and ~inG oxid.. The alu.ina 
to s111ca ratio 1& about 1 : 7. It the z1no oxide go •• into .olution, the glaze 11 trans­
parent, but it the z1no oxide 18 1n suspenllon the alaze 11 opaque . A typical aton •• are 
Bristol glaze ha l the tollo.1ng composition : 

Soft glaz •• 

Feldspar 
Kaolln 
Flint 
Whitlng 
Z1no oxide 

185 
56 
J' 
JJ 
27 

part, 

• 
" 
" 
• 

SoCt glaz •• conlist DC raY lead glaz •• and whit'.are glaz... The temperatura rang. 
ot the 80Ct glaz •• 11 •• bet ••• n cone 010 and DonI 7. The raw llad glaz •• are u.ed a.1n17 
on yellow ware, root1ng til., terra cotta, decorative brlok, and orna •• ntal pottery. 
Whiteware glaz •• are u.ed on the higher grade. ot orna.ental pottery, .hit. pottery, and 
glazed tiles; the whlteware glaz •• are too expen8ive to be u •• d on cheaper ware . 

Lead 61azl. 

Raw lead glazl. are coapoled ot alkalle., alkaline earth., and heavy .etal .illoatta . 
They are boron~rr... Lead 1 , the aa1n fluxing con.tltuent and 11 ulually Introducld .1 

red llad to .lnl.1z1 danger or polsoning. Although tox1o, whit. lead 11 lo •• tl.e. u •• d. 

The advantage. ot raw lead glaze. arl : 

(1) Th. gla.o. have wido tirlng range •• 
(2) Tho lead oilioat •• which aro Cormed aro tusibl. at low te.poratur ••• 
(J) Load .ilioato i. relativoly insolublo. 
(4} Tbl ,lazl. have a low surtace tenslon and low ~1.oos1ty which tend to produoe 

a •• ooth giazi. 
(5) Load Go.pound. haw. high tluxing pow~r. 

The dlsadYantagel or raw lead glaze. arl; 

(1) The gla.o. aro .oCt. 
(2) Load compound. aro toxio. 
(3) The giazi. have a tlndenoy toward "orazlnc", whioh is the dlyelop.ent ot tlne crack •• 
(4) Tho phy.ical pro portio. ot tho gla.e. are easlly aftooted by tho ga ••• in tho kiln. 

The most i.portant torma ot the raw lead glaze. ar' 5 

(1) Th. Rockinghaa gla.o which i. a dark brown gla •• obtained br addition. ot .an· 
ganl.e d10xide and iron oxlde ; 

(2) Th. Jet glazo which 18 blaok and i_ u.ed Cor Jet pottory ao woll a. tor rootins 
tll.; 

(J) The maJolica gla.o whiGh was one ot the oarliest imitations ot Chine •• poroelain 
(thl. g lazi 1. now used a8 a deooratlve gl~z. for orna.'ntal .ar.); 

(4) Th, colorl ••• raw l.ad glazi whloh •• rv •••• a base to whlch other colorant • 
• ay b. added o 
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A g101'7 tran.parlnt Clall bal the tollo.lna batoh Go.politicn : 

Rod load 160 parts 
.hUin, 20 • 
Peld.par 56 n 

Kaolin 26 .. 
'Unt 40 n 

A aatt. glazl whloh .ature. at OOD' 02 hal tho rollowlng batoh co.position: 

.hih load 12, parte 
Whlting ,0 • 
'eld.par 111 • 
Calcinod kaoUn 22 .. 
KaoUn 11 .. 

Whit •• art 61a ••• 

Whit'.art giazi. oon.llt ot tbl alkali •• , alkaline earth., and heavy •• tal boro-
81110at,.. Althou,h l1a4 1. alwayl prl'lnt, 1t 1a not thl prinoipal tlux ingredient. 
The whit •• art ,1&1" art alwayl tr1tt.d, thl purpo •• ot whlch 1. to render 1n.olubl. 
tho ·soluble ingrodient. or tho gla ... uch aI borax. boric &Old. and .oda alh. Pritting 
18 aoooapilahld b7 •• ltlD8 th •••• olubl. oon.titulnt. with .uttlclent whiting, teld'par, 
and tllnt to tor. a alai •• 
product i. oallod a rrit. 

Thl 801tln Ila •• 1. quenched 1n water, and the resulting 
fhl. produot 1. ,round and addod to tho re.alning gla •• In-

crodlont.. Tho gla.o la then roady ror appllcatlon. Tho .oat i.portant variotio. ct 
the whit.war. glaze arl: 

(1) colcrod tllo ,la".J 
(2) tna •• l. or opaque gla •••• whlch u.ual17 oontaln tln oxlde or It, oqulvalontJ 
(,) ordinary whlttwaro gla.o., whlch aro u.od ln French rrlt porcelaln. Engll.h 

bon. ohina, A •• rloan ••• I-porolla1n, and "Iriaan vitrifl.d ahina. 

A brlSht trUhd gla'i hal tho rollowln, batch ooapoll tlOD I 

!!!! lli!! 
Borax 114 part. Frit 117 part. 
Whitlng 60 .. .hltt load 64 " 
Soda a.h 10 " Zlnc oxlde 12 .. 
Feldapar 56 " 'old.par 28 " 
'Unt 78 .. KaoUn 1, " 

rUnt 60 " 
Colorld 61az •• 

Colorle •• giazi' would beaaae aanotonou.. Color 11 introduoed eIther Into the 
baSI glaze or Into the 0lra.l0 body It.elt. rl.e type. or aoamlrelal 0lra.l0 color1ng 
alent. tog.ther with the te.p.rature r&a,1 OYlr whloh th.y are u.ed arl: 

(1) VItrlou. Ina •• l color. 1250-1550 0 P. 
(2) Glaze .talnl oon. OlO-oone 20 
(,) Body .taina oone '-cone 12 
(4) Undlrglatl oolor. oon. 06-00no 4 
(5) OVlrglaze 00101". oone 014-cono 06 

Vltreous en •• ,l 00101'" are u.ed whir. the .n ... l or glaze 1. applled to .etal. 

11 

Glazi atalnl Dan b. u.ed on nearly all olra.io ware. The.e .taln. are .!xture. or 
raw and oaloinld ·a.ter!a1 in whloh the oolor 11 developed bet or. the .taln 1. added to the 
glaze. 
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Body .talns are very costly and their range 18 les8 extensive than that or the 
oolorin, ox1d... The stains may bt oal01ned mixture. or natural earths auah &8 ooher 
and ueber whlcb art 1ncorporated 1n the o.ra~10 body it •• IC. 

Underglaze oolora, or oolors applied over the body betore glaz1ng. are used 1n 
hotel china. The undergla:. color 18 developed at h1gher t •• p.ratur •• than the over· 
glaz. wblah slrv •• to proteat the undergiazi. Undergiazi oolors art proteoted troa 
ohe.leal aotion and art permanent . The chOlcI or color. 1_ l1alte4, and the colorln, 
&,Ints are dlttlcult to us. slnoe they aust be prloala1ned and have a high 80tten1ng 
polnt. 

Overglaze oolora oonallt or p~.-bu~ned glaz •• whioh are finely ground and applied 
to ware al~eady glazed. 

The o~dinary baae glaz. 18 often artiCicially oolored with cera.te ozide.. Color. 
obtainable with the aore oo •• on oxide. ~nder oXidiz1ng conditions are~ 

Cobalt oxide 
Copper oxide 
Iron oxide 
Wangane.e dioxide 
Chro.iu. oxide 
Uranium oxide 
Nickol oxido 
Titanium oxIde 

Light blue to dark blue 
L1ght areen to dark gr. en 
Yellow to ohe.tnut brown 
Light purple to de.p brown 
WedIua gr.en to dark gr.en 
L1ght ,ellow to strong yellow 
Soft brown to .ediue brown 
Straw color 

Intens1ty of colorIng can be d.termin.d only by experi.ent . 
Conclus10n 

Application ot glaz.8 to ceramic ware In the Pacific North.est baa been confined to 
the production of so •• stone.are and pottery . In addItion, work with glaz •• hal b •• n don. 
in a number of art studios and college laboratories. The abi11ty to develop ne. gla& •• 
and to adapt nearby available raw material. a. ingredients In ceramic ware is oC the ut-
moat importance . There is much to b. dilcov.red, and the use of 
cer~=icI opens a ne. field which should be thoroughly explored , 

Referenoes 

new raw materials in 

F.8ther I . Willer 

L.ctur. Not •• of" tt~ W .. Campbell .. N,. York State College of C.raMics. 
Th. Potter'S Craft, C .. F ~ 8inns . D. Van }f09tr and Co_, New York, 1,10. 
"Llfe History of a Glaz,", Aw It. Blakaley, Jou .. D.al or the American Cera.io SOCiety, 
Vol. 21, 110 . 7, 1,)8. 

Handbook or Cheaistry and PhY8io., 4th Ed., Lange. Handbook Publishers. Ina. 
Sandusky, Ohio, 1,41. 

****.**************. 

IN APPRECIATION 

Don't you .. eoal1 when ~ • ••• at leaat ono. or twice in your lifeti ••••••• no, one but 
two or aor •• vents oausing d •• p emotion have ooourred within the space of a C •• days? Th • 
• eek past haa been that kind ot period tor .e. 

It happen. that 1 WaS born, during the ,Ot., 1n Emporia, Kansas, a town aad. fasous 
by a country editor, .i11iaa Allen White, and intamous by Taudevillian assooiation with 
Oshkosh, Kala.azoo nnd other point. on Kain Stre.t, .entloned wlth the lnt.ntion ot oon­
v.ying the antith,lil or oOlmopolitani ••• 

There 1s a legend in our family which runs to the efreot that at the age ot two y.ar. 
and soa •• onth., I took orf on wh,t probably _as the first exploration trip ot ~ career. 
It end ed, 00 tho yarn goe., in the baokyard enclosure or the W. A. White resid.nc., with me on 
qUite friendly terms with the White.s negro maid. The ~8t'ry seem. to haTe be.n how I 
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oovered the oonslderabl, nuab,,. ot blocks lroa our cottagl to the Whit, ho •• - whlth,,. 
under ~ own doubttul power, by thu.b1oa a ride, or other.lse. Whenever I'vi heard tbl 
Itory tt, qulte plainly, waS told not to suggl.t that any i.portanol attaQhld to ay being 
round o~ thl pre.l ••• of a celebrated f.lll1y. Rather 1t 'a8 told, al.ay. by .y .other, 
~o illustrate hlr oontlnt10n that I possessed a oonstant and oongen1tal desire to be so., ­
.hlrl tl •• , and that I started .arly 1n 11t, to d'lIoDatrate the charactertstic. Judgtn, 

by the nu.ber or plac,. 1n .hich l'vi lived, I've been d •• onstrating 1t ever 81nol o 

About that tl.l, lay 1,00, 111\11&. Allen Whit' .as not a oelebrity 1n Emporla, but 

he .aa oonslderld one or the solid citizen' 1n that p4rt at Kans48. A8 a younllt.r, I 
w.nt to Brad. and high lohools In thl next county- seat town south or Emporla, but I doubt 
It a .llk pa •• ed when Dad didn ' t rerer in 80.e compll.entary manner to Wl11ia. Allen White· 
hi' slarchlng analysl., his humanene •• , or hi. inte~88tlng political observations. On 
olrtain occ&slon. when I was a youngster I recall Dad's taking me with hl. to Emporia on 
80 •• lehool bUSiness, and stopping to chat wlth White . at the Emporia Gazette offiCI . 
I re.e.blr the man as a shortish, roly·poly Callow with kindly mien and the brlehtest eye8, 
sitting at a auch cluttered desk in a badly oluttered offlce. 

lilli ... Ulan Whit.'. IIIIAT'S TltE IIATTER lITH KANSAS? placed him for.moat in tho 

.inds ot Kanlan. al a ke.n, acourate, fearlel', and very humane citi?en and edltor. His 
WHEN A YAN'S A YAN heightened his standing not only at home but wherever books are read. 

When on. liv.s olos.ly within the influ.noe of an Important person, one i' apt to 
gauge that person's stature without proper perspe~tlve ~ like guessing the helght oC a 
church from its tront step. Through the years we Who llved under Wll1i •• Allen White's 
local infl~.nco appreciated nnd revered hlm, but perhaps •• were too close to aee hi, 
Cull statur. y In later y.ars trom across the oountry h. shone with greater brillianoe 
when compar.d with others oC hi. oalling. 

I'. proud to oonCe.1 to my addiot1on, as a youngater ln sohool and as an ndoleso.nt, 
to horo wor ship DC the p.rson and lit. ot Wl111a. Allen _h1te. And no., as I r.ad of hi. 
pa •• inS a •• Ik ago, I aa d •• ply aware or a loss that s.e.s aore personal, b'cause ot .e.o. 
rios as a child and later, than I have any r.al right to clalm • 

••• 
And th.n y.sterday·s h •• dlln ••••••• Ray Clapp.r: 

L.t l • go baok thi rty y.ars. Have any 0004.10n8 or situations In your lire burned 
th.ir trao. any d •• ptr into your ••• ory than thol' ot the first day or the Cirst we.kl or 
your .ntranc. into 0011ag.t P.rhaps I was the aore de'ply 1.pr.ss.d beoause loa •• froa 
a oountry town, had n.vtr b'en anywhere, and therefor. was trighten.d nearly to death at 
.very asp.ct oC g.tting started in this Dohool ot sev. ral thousand students all of who. 
s •••• d b.tter equipped than I. Enro lling was a nightmare so agonizing that the d.ta1l. 
are som.what oonfustd. But my very first olaal at 8~oo a.m. and 1n freshman English wal 
something nevtr '0 b. torgott.n. I aill.d around the fatal door with oth.r frightened 
Ih.ep, then slithered 1n after the gong rang and 
b, the flrst one out If the golng got too tough$ 

sat on the .dge ot a ohair wh.re I oould 
Th. teacher, U1ss Sarah Laird, oalm.d 

our Cears ,lightly by giving a casual outlino oC the course, then suggested that if •• 
had pencll. and paper .he .o~ld glve us some rule. to observe 1n writing our weekly 
Engllsh themes o She oall.d ott several rules pertaining to pape~ .argin., punotuation, 
l.ngth oC themes, and .eleotion ot topiC6, and then ended with the rul~, nAnd never use 
a prepositlon to end a sentence with o'l 

I fa1rly exploded ... a regular Moon MU'lllns guffaw but wi th Lill Abn.r Yokum Innooenoe, 
in a room ot perfect strangers . Both teacher and ola ••• ere so ta~en aback wlth ~ out­
buret that th.y were struok dumb tor a .econd. Then, to my am&~om.nt ~ and salvation -
Mias Laird threw her head baok and laughed out loud unrestrainedly like the thoroughbr.d 
Ih' waS. By that tim., of course, I had realiz.d the enormity or my orime and was trying 
to s .lect a convenient crack in the Cloor through wh1ch to .1nkv The olass had bogun to 
snigger, but it was plain that they were laughing!! mo wherea s Wiss Laird had been laughing 

!!!h. .e. 
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W1thin two .,eka Wis. Laird wal reading m7 the ••• as eXhibit., and lott!ng •• arbitrate 
d1801.l8810n8 on aralDQQ.tioal points, a.nd it was ItW,.. Nlxonlt thI8 and ")'(r, Nixon" tha.t. Then, 
~tt.r 80.' or the mlaC1t8 had b •• n .e.d,d out or had gone back to their home., our En~118h 
Boctlon "48 comblnl <: with another o f IU •• Laird ' r: t. o fora I. 81ng l e clo.as oC IOlDe twenty-five. 

And then it calle to b, "lJr. Nixon" this :' W l uMr. CIApp.r" that. 

Ll'y star .. t. D?ped s hining 80 brightly ; n f ilet 1t ••••• d to •• that it dl~ •• d 8o ••• hat by co .... 

parison. Clapp.,. · ... thea. s .er. r 8b. d &8 otten as m '~n (; sometime :. aO ,"' ",f tln . Our progr ••• 

bog~n taklna on slIghtly difterent pattern. 1n matte,., or gramNar .e .er. equal . Either of 
us settled arguMents Cor tho clasl, end wo rarely argued bet.een ours e lves. We'd both evi ~ 
dentlJ h ~Q tho un mo excellen t tra1ning 1n grammar. (Lord, how I aisl 1t now:) But ln rheto­
r10 Clapper distinctly had the edg. an .t. And h1s the •• 1 had a consistent high quality, 
exoellent .eohanioal oonstruction, smooth Clow of .. .,rds, and orthodox styl., At tiraes I'd 
turn out 0. Job that wal nn In.piratlon, and JUs. Laird would go to toYn pl"a'-slng 1t; at tl.es 
my stuff WAS terribly .,dlocre . Nev.r did I attain the consi s t oncy Cl&ppe~ did. 

I cume to know Ray Clappor well and to admire hi. greatly . Then, in 191), he was ot 
sll~mllh build but wlrr. and ho walkod with a vlry .llsbt ItOOp. 1 rloall dlltlnctly his 
longish neok and proMinent 4dam' 6 apple but his voloe I reme.ber best. It then wal hoarse 
and craokly. orten.e lat outs1de that tirst-bullt wir:'8 ot the uAd" building at tho Un1-
versity oC Ka.nlal, and labbled about 80.a point ot English or rhetorio. He, u ra. y.ar. 
older than I, had stayed out atter finishin, hiah aohool and had worked in a newspape~ oCfice. 
That aooounted tor his excellence in writln,. 

For twenty yeare no., tro~ various parte oC this oountry or froa on. or two other 
oountrios, I'v. raad hil ooluan when I oould get It, and I neyer ol.aed to adair_ his plain 
oo •• on aenso, hil directnesl, hil hone.ty. I didn't alwaYI agree .ith hi. ~ although aainly, 
I did. But 1 doubt it any ooluanilt ever attained Clapper's ooneisttnoy al' a report.r. 
That's somothing he brought froe Kanlal. Now, I'. going to 8is, him · awtully, a8 I'a golng 
to _lSI that other great Kanaan . 

In tell1ng l"s.iniscancer . those inti.ate "} rem •• ber wh.n" stories • the t.ller 1. 
likely to spillover slIghtly ~nd unconlciou.ly overt.ll hia own part in the play. Guesa 
that'a Juat beoaule we're hUllan. So , 1f I'v. let DIy hair do.·n a bIt too much, or have brought 
out ot the pa,t an aneedote or two of the ~lnd one would ordinarily forever keep looked In hi. 
book of .e.orl •• , it 1s becausa when I, like loma other humans, .xporienca a sorrow, that Cee1 -
ing translata. itlelf into a c'rtain ~.llownas. . And th~t mellowne.1 In turn flnds expression 
in my desire to write down - for .o.eon. else to ahare 
that ao.y be ~ bit unCa1r, although I hAve no apOlOgy. 

- the basi a oC Illy 

Anyway that ' s how 
Borrow. In a 
it happened. 

81 CH 

•••••••••••••••••••• 
Cuban-Amerioan Holdings Lialted, 416 Balboa Buildlng, San FranCiSCO, 1. 
inttr.ated In obtaining supplies ~f albestos part1cularly amphibole or 
treaolite typea . Anyone wIshIng to aal1 a,be.toa should oom.unioate with 
thi8 co.pa~. A tlv.-pound sa.pl. ahould be sent tor te s ting purposes 
together w1 th lntor.atlon On locatlon, a.ollnt whiGh could b • . shipp.d, and 
shipping point. It deposit .ay be laaBed all oonditinns should b, sub­
alttod. 

w .. y 

I.K.N • 
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BISIIUTH 

Introduction: 

Saveral .etala are outstandIng 1n lome particular oharaoteristio whlch makes the. 
extremely us.ful, even essential, 1n our daily lite. Bismuth 1s such n metal. In nor­
ma l tim •• the supply 1_ adequate and 1. more or les8 controlled by & ttw large aom­
panIes, both domestl0 nnd foretgn. They are able to balance supply and demand and 1t 
18 reported,that beoause ot amplo luppli,. and olos, oontrol. a lo •• r ing or pr1ce would 
not 1norease the use or the element. 

Blsmuth is 4 relatlvely unoomaon aetal known generally to~ its .edicinal UI'~ lts 
~etallurg1cal appl1cations, though enhanced greatly because or the war, are not aa well 
known. At the present ti.e bi •• u~h 1s one ot the tew metals placed by tho War Produot1on 
Board 1n Group I ot nthe lIoat important materlals essent1al to the war etfort". Group I 
is detined as those materials, supply ot which 1s insufficient to satisfy war plul e.­
sInt1al Industr1al de.ands. 

History: 

Accord1ng to early Writers, bismuth may have be.n known to the anoients but was 
believed to be an undeveloped torm ot tin or lead . In 1530 Agrioola desoribed the 
metal under the name ot "BlsemutUIIII!. Libarlua wrote of the metal 1n his "ColIlI.entarl­
orum Chymioorumll (1606) "!1d stated that It was used to sorten tin, but he conrused 
bismuth and ant~mony • . Other writors or this period had no clear Ideas ooncern1ng b1S­
muth as a true metal. J. H. Potts 1n 1739 tirat demonstrated oharacter-Iltic reactions 
of bi.muth, and tho •• woro CUrther demonstrated by Geoftroy (1753) and by BU8unn (1780). 
How the Ded1cinal qualities or bismuth salta were dlsoovered . is u~kno.n, b~t thl1 knowl­
odge dates erom the Kiddle Ages. Llbariu8 disoovered bilmuth subnltrate and It. efticaoy 
In treatment of diseases oC the in~estinal tract tor whloh medioinal use it Is atill 
appl1ed. The use of the metal 1n industry is of relatively recent tlme. 

Wineral Resouroe. of the United State I first mentlons bismuth in the volume whIch 
reported on mineral productiQn 1n 1882. Arter br1etly desoribing occurrencal 1n 
Colorado, Utah, and Arizona, the report atatas that produotion In th. United States 
"hall thus Car been oC no importanoe'l . 

In tho report tor 1883-1884 mofltlon Is made ot a little ore , "saId to have carried 
7 percent metal," whloh waS .hlpped froAl the Bi.muth talne In Beaver County, Utah, in 
1871. It also .tat •• that .uppl1 •• ot b18muth Cam. pr1n01pally trom min •• 1n Saxony, 
Hungary, Baden, Cornwall, and Australia, and that total produotion wal .mall. Market 
prioe waB. glven a. $2.00 4 pound. Domeati~ lmporta were Its ted beginnIng In 1868 (no 
weight g1v.n) v~lue4 at $)0,14,. In 1882, G4,837 pound. valuod at $111,087 wac 1aportod. 
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In the Mineral a.Boure •• report tor 1885 1~ 18 stated that Oft' ton ot blsButh wa_ 
produced .xp.rl.en~al17 at Loveland, Colorado, durin. 1865 and that oo ••• rolal produotion 
would probably IItart 1n 1886. It •• ntlon8 that the USI. oC the •• tal "a.re limited". 

Domestio consumption ot bls~uth inorea •• d progress1vely 1n the last part ot the la.t 
bl •• utb 

.entury but there i8 a gap in the/report. of Mineral Resourc •• after 1665. In 1?02 it 
Was reported t ,hat, while there was no produotion 1n 1,02, output tor 1901 was 318 . 6 
ahort tone ot bismuth or e allayin, trom 4 to 12 peroent bl.~uth and troM 1 to 2 ounc •• 
or 801d to the ton. All produotlon W&I trom Colorado . It •• n~loD.d that produotlon and 
price, or bls.llth and itl orel "oont1nue under the contro~ or Johnlon, Mathey cl Co.pany, 
Lt..ited, and the lovern •• nt ot Sazony." Do ••• tlc i.portl in ~'02 .er. reported al 
1,0,637 pound. valu.d at $213,704, ••• parod with 165,162 p.und. valu.d at $2",061 in 1?01. 

In 1,04 1t was rapor'ted that "the pr10e ot the .. etlned aetal 1s kept 80 10_ by the 
oomb1nation controlling the bu.inale that profitable 81ning of our do.e.tic orel 11 prao­
tically out of the question; ~ Only 5, 164 pounds of ore valued at *314 was reported 
market ed 1n that year. 

In 1,05 the report atate. that the London pr1ce ot the .etal _al reduoed by the oon~ 
trollina co.bination fro. $2.43 to $1.22 a pound. Wention 11 made ot reluaptlon ot work 
at tho B~llard aine, L.adv~ll., Colprado l of tho lara. output in SaKony ; ot dov.lop •• nt 
1n Tal.ani& of an .nc~.oul dep.lit ot tIno b1 •• uthQ ftopper 01"1; ot ~he laportant louroe. 
ot .upply 1n Bolivia and l"x100; of the extr&orcilnary d. .... nd tor aed.l01n&1 and 8urglcal 
purpose. beoa~ •• ot the RU8ao.Japane •• war; and ot .ark,tins ot 2,288 pounde ot do ••• tl0 
•• ~al valuod at $4,167. 

Thl 1,08 report tirst •• ntiona rloovery ot bl •• uth In l.ad refinlng by two oo.panl •• -
the United State. Metall ReClning Co" &nd the Mon.anto Chemioal Co. Prio' or th •• Ital 
waB quoted at $1.75 a pound 1n London, and it .a. ·.tated that the priGe had been ra1 •• d 
and aalntained. atter t ,he low pr~o. "'ported in 1,06 had extlngullhad. ~o.petltlon. 

In 1,10 produot10n ~on81.tld ot the byMproduot era. ~he UnIted State. Wetal. 
aetinlng COMpany" Graleelli, Indiana, pl~nt tog.ther wlth Q tew ton~ or b19muth~b.ar1ng 
gold or. from L.q.dv111e, Colorado . Dome !Jtic 111porta w.re 1,8,174 pounds valued at 
$332 , 666. Prio. of tho m. tal roo. durinc tho year fro. $1 . 70 to $2.15 a po~nd. 

Tho 1912 report .ention' the American S •• lting and aefining Cc. (in addition to 
the U~lted State. Metall Reflning Co.) &8 a produc.r or bil.uth troa lead retining 
operatlon. ~ The tollowt nS 18 quoted to ahow the t.eling' ot the trade at that tim. ; 

"Heretotore large buyers haTe olaia.d that they oould not 8atel..,.. bu," at 
Am.rican prodllc.rl or bII.uth, tor .bouid they do '0 and Ihould tha A •• rloan 
produclr. b. un&ble to continu. Bupplle. the agent. at the torelgn .ell~~8 
would th'reatter r.tua. to .el1 bI.auth to th •• , and the l&ck or a oonatant 
.uPi'ly ha. a.lwa.ys b •• n a po •• lbl1Ity to b. tear.d. 1I 

The I,ll rapcrt d •• crlb •• In aon.idarabl. detall the European combination whioh 
fixed ~h. pric. of bismuth and &11c_ the trado torrUcry to kill o .. potition. It 11 
sta ted 1n the report that tlue dust of the Anaoonda falhoe ••• lter a.ount.d to 76.8 tOni 
and carried 1.15 peroent blsauth tr10xld. equly.lent to 1,580 pounds ot bl •• uth a day, and 
that ~hls a.ount waS not consld.red" worth lav1nl. • table 1. givln Ihowlng reaoverle. ot 
bismuth Croa .leotrolytloally reCIn.d blIst.r oopp.r a' various copper sm.ltor. 1n the 
United a.atol, M.xioo, P.ru, and Talsanla. The recoveries ran,. troa 0.33 to 27.3 poundl 
ot bll.uth to the ton ot blister ~opp.r. 
tho high •• t a~ Mountain City, California. 
at $213,257. 

The lowist recovery waa at Steptoe, Nevada , 
Iaport. during 1?11 •• r. 117,747 pounds valu.d 
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Conditions d1d not chango .aterlally betwlon 1,11 and the start ot World far I. 
In 1915 domeatl. lmports rell oCC sharply, dropping in that year to 44,)62 pound. valued 
at $108,288. It i_ atatod in tho 1915 report that the produotlon ln thl. oountry Wa. 

17 

1n the hands ot oompanies whlch wIre so 8t~ong and who'l bl •• uth luppllt •• er. so oertain 
that the control formerly exeroised by the European combination had b •• n considerably 
•• akened. 

In 1,18 lmports Jumped to 135,700 pounds valued at $277,273 compared wlth 69,250 
pounda vnlued at $142,)00 ln 1917. 

Attor World War I control of price a apparently roturned to the English firm of 
Johnson, rAatthe.v I: Co. Although production statistics wert not publl.hed., 1t Wa.1 •• t1-

mated that dog'otl0 8ale. ln 1921 dld not exceed 2)2,000 pounds valued at $)96,000, 
In Maroh 1,21 the prlce dropped to $1.50 a pound where it remained tor the balance of 
t ho year, Imports wero 94,085 pounde valued at $114,891. 

In 1,22 price of the ~atal Jueped to $2 . 45 ~ pound. 'he 1922 Uiner.l Resouroe. 
report states that 1n norm~l t1mes b1smuth orea and conoentrates without other metale 
should cont~ln at least 15 percent of m.t~1110 bl~muth to be marketable. B1smuth pur­
ohased 1n the domost1c market wal .atlmated at 226,)85 pound. (1nolud1ng 8~m. imported 
me~nl) at a oost to the oo~sumer ot $2 . 26 & pound. Imports were estimated al 121.505 
pounds valuod at $23?,777. 

bismuth 
The auooeeding reports of lI.ine'·41 Resouroes do not oontaln/produotion ptat1st1ol, 

and the h1story ot the dome8t10 1ndustry is generally brought up-to - date under the later 
heading of "Statistics and Pricea. lt 

Physlcal propertie • • 

B1smuth 1& a 90ft, heavy, lU5trous metal, .11very white 1n color with a redd1.h 
tlnge and .ubJect to tarnish. Its ope.1Cl. gravity 1. 9,8 ln the •• lld at at. and 10,06 
when liquid. The speoific gravity or the liqu1d phase door,asea to 9.6 with inorea.e or 
temperature to 650°C. The .et~l 1. br1ttle and granular; the fraoture is ooarsely 
orystalline, and crystal habit i8 he~a80nal rhombohodral. Welting point is 271oC(520oF); 
bolllng point 18 from 1090· to 1450·C. Blsmuth has the nearly unlque property or ex­
panding on .olidltlcatlon. Heat oonduotivity 1s the lowest of any •• tal except .orcurYi 
electrioal oonduotivity is very low J only 1.1, peroent that or silver at l30 8oc ~ Unl1ke 
.oat .etall the electrical conductIvity or bismuth i8 grenter whsn .elted than In the 
solId state. It is the .Olt diallagnetio or any metal, that ia, it i8 repelled InateQ.d 
or att~aoted by & magnet. 

Chemical properties : 

In the periodic table bismuth 1s grouped wIth antimony; many properties or the two 
metals are sim1lar. ' Air at ordinary temperature. does not attack bismuth, but at h1gher 
temperatures tho metal takes on a coating of dark- colored oxide. Bismuth decompose. 
s team slowly, 11berat1ng hydrogen; at room tomperature water hal l~ttle efre~t on ths metal. 
B1smuth 1s easl1y dissolved by nitrio aoid ; 1t 1s dissolved by hot oonoentrated sulphurio 
~cid w1th emission of sulphur d1oxide. Hot concentrated hydroohlor1c actd dis.olves bi. M 

muth 31owly. Chlorine, bromine, and 1od~ne comblne direotly with blsmuth to fora the 
hallde., Likewlae sulphur comblne. with molten blemuth to form tne sulphlde (B1

2
S

3
). 

Blomuth .ulphlde ls preclpltated Crom solution by hydrogen sulphide and all the soluble 
sulph1des. B1S1luth nltr~te obtained from n1trio ac1d solutions 18 the most iMportant 
bislDuth salt. 

Normally the most important UBe of b1sMuth is in phar.aoeutloal preparations. j 

oommon use ot its compounds Is In X-ray examination ot the digest1ve tract and in the 
treatment or d1gestive d1sorders. 
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?hl low melting polnt or bI •• uth tor •• the balll or a number ot us.rul alloy.. 'he 
property or expansion on solidifioation 1_ alia adapted to counteraot ahrinkage 1n certain 
applioation.. B1sMuth ooablned w1th lead, tin, aad.iua, and antlmony tor •• alloy. used 1n 
.prinkler and other tire - proteotlon apparatuI, loldl,.a, and electrical tUI'., all or whlch 
rlqu1re a low •• ltlng polnt . 4110y. oontaln1ng bismuth are used tor bearing a.tala and 
d11 cast1ngs, and tor taking 1mpressions of wood out., oOln., and varioul traglle obJeot. 
whirl sharp delineation 18 r.~lr.d . A •• all peroentage ot bl •• uth added to oertain •• tal. 
and alloys improves machinab1lity , 

The tollowing table. gives oharaoteristios of various low- . Itin, point alloye : 

Pua1blo 81amuth 4110YI. 

PUllble below the bol1ing polnt of water, 212"F. 

i 
Bismuth, Llad, Copper I Tin, Cad_lull, "Iroury, Antimony, Melting I 
.eltlng molt1nS mo.lt1ng I ... ltlns .. lting meltlng •• ltlng point ot 

point point point point point point poin't alloy, OF_ 

5200 )' , 621 , 10F. 1,981.soF. I 4li'.It ..... 60,.6°F. )7 . 7°F• 1,1660". 

Charpy l 8 eutlot10 6 5 --- '2~ --- --- _ .. 2040 

Nlwton's "'Ital D 5 "- ) --- --. I ... 201· 
D'Aroetll metal 8 4 .. - 4 _ .. --. I ... 1"0, 
Roaetl metal 6 8 _.- ) --- ._. 

I 
_.-

I 
1740 

Onionll me~ou~lc 6 5 _. - ) --- l~ -.- 1700 

Llpowitz t8 mltal 6 5 ._. 2 1 --- _.- 1500 
L1powltz'l mlrourl0 8 4 -" 2 2 1 ... 14)0 
"ood's mltal 7~ 4 ... 2 2 --. ..- 1400 
Guthrle'. eutlctic 6 ) ... ) 21 _ .. -.. I ( 1) 
DIArcltis merourio 8 4 -" 4 -'- ~o · .. - I 11)0 

(1) Very fueible. 

81sauth m1nlrall: 

The mo.t important bis.uth mlnerale are the native metal, the sulphide (bi •• uthinlte), 
and bismuth-bearing lead sulphide •• Oxidized minerals are bil.ite (8i20)')H20), bls.utite 
(8120] -C 02-H20), and 80ml combinations with arsenic. textbooks on mineralogy ~180 lIst rathlr 
rarl bislluth alnlrals as rollo.s . 0Z3ohlorid8 sllioate, telluride, tellurate, eeltnide, 
granatl, and vanada~e_ 

Native bismuth, usually in oube·llke rhombohedron. having a brilliant metallio lustre, 
1. round 1n orystall1ne rooke sometl.e. associated with .ilvlr, oob~lt, lead and zino ore •• 

Bismuthinite (B12S), generally aaoslve with a fibrous structure, has a lead- gray 
oolor and streak, somlti.l . inclining to lighter shadl. wIth a yellowish tarnlsh. It 1. 
associated sparsely wIth some other metalilc minera18 In various parts of tho world. 

Oxldl%ed bismuth mlnera1s have bean round conoentrated in the oxldl~od zone or 80me 

ore deposit., notably at T1nt10, Utah, and at the Great Coba,. coppe r m1nl, Ntw South 'nles. 
L1ke 80me other metala whlch are ateeoted little it at all In the laboratory by wat.r at 
~rdlnary te.perature., oxidation or the primary bismuth IIlneral. may ooour under natural 
condItion., and t he resultant oxide. al'l aore or le.8 oonoentrated 1n the oxl'Qizld zone ot 
the deposit. BI.muth oxide m1nerals &rft oommonly yello.ilh 1n oolor And powdery. 

*Credltod by Yineral Resourol. or the United State., 1'17, to B. Dunstan, QUllnsland 
mineral deposita (bl •• uth); Qu •• neland Gov. Kln. Jour. January, ~'17. 
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Souroes: 

Domestic bismuth 1s derlved almost entirely tro~ seoondary reflning operations at 
lead and copper smelters. No deposit ot record 1n tho United Stat •• 1s mined tor bis­
muth alone, bu\ as Itated,lt 1, an acc ••• ory constituent of 80me lead and oopper ore. 
mainly 1n Utah, Nevada, Idaho, Kantana, Colorado, New Mexico, and Arl%ona. In 1~40 the 
Bunkor Hill ~nd Sullivan Company started an •• retinery designed to produce both anti­
~ony and bismuth from the tetrahedrlte ore. of the Coeur d'Al.ne district, Idaho. 

In Canada bllft1uth has be.n produoed both frOID the s11vor ... cobalt or •• DC the tamoua 

oobalt depoolts 1n Ontario and fro. the ore. treated at the Trail smalter 1n Britl8h 
Columbia. 

Blsmuth 18 found as an acoessory mlnerAI 1n many Uexican mlnes, and a largl p~rt 
or the Uoxloan productIon Is oxported to the Unlted Stat&8 In ore or lead bars. 

Tho two South Amerioan oountrles, Peru and Bollvia, contaIn the largest known 
.ouroes of bismuth. They have lar,l rlserves ot bismuth minerals aSBooiated with other 
metallio oriS. In normal time. thl.e two countriea could supply world dc~and without 
dlffioulty. Ooourrenoe. of bl •• uth .1neral& Are known 1n Argentina, Chile, and Brazil. 

Europlan souroe. are •• inly in SpaIn. Both England and Ger.any tar.prly produoed 
so~e blsmuth3 In rlclnt y.ar. the •• countries have been dominant In the aarketlng ot 
bIsmuth but through oartels and smeltlng f~o111tlea rather thnn through mIne produotion. 

In Afr1ca bIsmuth occurs with thl South Atrican gold ores nnd has been reported 
at several pleoe. in Northern Rhode.la. 

ASlatio produotion hal been largely dor.ant beoause of the war. Vor.erly China 
exported a material amount. Japan produoes the motal malnly as a by-produot ot 
8mel~lnl · operatlon.. Occurrences of bismuth .inerale have beon reported in Bursa, Korla, 
SiberIa, and tho Dutoh East Indios. 

Ocourrenoes dt b1smuth in association with other minerals are known in various 
parts of Australasia. Thl .oat 1mportant depos1ts nre 1n New South Wales, Queensland, 
Vlatoria, South AUltrali4, T"lmani&, a.nd New Zealand. A smBll to moderate produotion 
has been .alntalned tor .any year •• 

It 1. reported that the United Nat10ns oontrol 80 peroent at the world supply 
oC the lIotnl. 

Stattstics and prio •• : 

Domestio produotion statistlos are not published . Uineral Industry reported that 
imports , ma inly In tho form of ~etal, 1nto the Unlted States in .l,), amounted to 182,8)2 
pound" ~ double the amount in 1'38. Exports dur1ng the f1rst eight montha ot 1'3' .ere 
est1mated to have been about ,14,000 ~ound' comparod t~ 225 , 600 pound. for all of 1,,8. 

~orld produotion of b1smuth 1n 1,,8 was est1mated by ytneral Industry at about 1,000 
tons. This amount has been greatly Incteased because of ~he war. It ~a8 Istlm&ted thAt 
the appa.rent world oon8umpt1on 1n 1'3' waS about 2 ", 600:.000 pounds, ot whloh about 500,000 

pounds was consumed i~ the Unite~ State. and 2,000,000 pounds 1n Europl. Probably a part 
of the apparent oonsu.a:.ption went into stocks 1n :l1ltlcipation or r~stri'cted trade. 

Botore tho war London quotaticns through the tirm or Johnson, MatthlY a Co. goyerned 
the world m&rket price. fhe re. largo smeltlns companies which oont~ol produotlon 1n the 
Unitod States acoepted London quotations al the basta of sa le. made (or tho .Olt part en­
t1rlly In the do.eatio aurkot. Bloau •• ot the war, r18id 80vernment oontrol i8 now ftzer­
cisud. 



Uark.t prl •• Ju.t prl.r t. tho war In Europ. wa. ab.ut $1.00 a pound. Lat. ln 1", 
tho prl •• advano.d to $1.25 a pound wher. lt ha. r •• aln.d un.bane.d. Quotatlon. tor tho 
phal'.&o."~lo&l trad, &1"1 tor "., p.,..lnt .~;&;.&1, tr •• 11" • .... Int._. '0.0"d1D& t.o U. s. 
Bur.au or Uln •• Inr.r8&tlon Clr.ular 6~6' a typloal analy.l. 1. a' rol10w.: 

SUver 
L.ad 
Copper 
Iron 
Zino 
Bl •• uth 

0.05 
.005 
.007 
.005 
.01 

".,2, 

per .. a' 
" 
" 
" 
" 
'n 

Prl.o. r.r bl.nuth durln, tho .arly part ot th. pr ••• nt o.ntury w.r. s.norally 
oons1derablY hlah, .. than at pro •• nt. JUlt bltor' lorld Jar I, prl0 •• v~,.. about $2.00 
a pound. In 1,16 tho prl •• wa. $4.00 a P.undl ln 1,17 tho prl •• wa ••• t at $'.50 a 
pound and ,.1 unoh.nsed unt11 th. Ind ot tho war. In thl 1,20" quotation •• er. "n­
erally ••• r $2.00 a pound. th. prlo. d.olln.d ln tho d.pr ••• l0n T.ar. ot tho 1,,0" 
to below $1.00 and IhO.ld 11snl ot Itrlnath onl~ lat. in that period whln un •• ttlI4 
oond1t10n_ 1n Europ. 0&\1I1d. thl 'trad.t to aooullUlatt .uppll.· •• 

Th. pro •• nt nark.t qu.tatl.n 1. tor •• tal bar. ln ton loto. 

Retel'"lno •• c 

U.S.Bur.au .t Mlno. Uln.ral. T.arb.ok, 1",. 
U~ S.O.ol. SUrYI7, M1n,,.al A •• ouro •• ot thl United. Stat ••• 
!ho Uln.ral Indu.try, 1",. 
U.S.Bur.au ot Ulno. Intoraatlon Clrou1ar 6466. 
roztpook ot In.r,anl0 Cho.1.'ry, Partln,t.n, ".Ul11an and C. Ll.lt.d, London, 1'37. 
MOdorn In.rlanl0 Ch.nl.try, J.M.U.llor, Lons.an., Gro.n and Co., No. York, 1,,0. 
Handb •• k ot M.ntorrouo U.tallurcr, L1ddoll, M.Oraw-Ml1l Co., M •• York, 1,26 • 

•••••••••••••••••••• 
AMOTHER !ALL TALE or A SOURDOUOH 

J.a •• H. B&tob.ll.~, Corvallla, wbo •• ~.pu~&tlon tor •• raoitT 1 •• 1 ol.an and .pot­
lis, •• thl n.wl7 tall.D Inow or thl No~tb Countr¥ .hlob h' lov •• to talk about, told 
ua tho rollowln, .'ory, and wo unh"ltatln,ly .ouoh tor tho truth ot anythlng Jl. toll. 
ua (Ed.). 

I Ya' talkln, wlth a l.n.ly pro.p •• t.r, ln a 10 •• all.y 'w&7 n.rth .t tho Ar.tl. 
Cir.la. H. ' .... one or tho .hUh ot tho horde ot ,old rUlhor. who dld n.t tind any­
thin, but, In .plto or that, •• 1 II ,r1pped b7 the v.I'n, •• at tho o.~ntr7, hi had aaD­

&sod to ban, on 1n & 11ttla duS.ut dth J".t ono lon. windo .. ; tad", aouth. 

Ho thou,bt It would oh.or hl. u..olln ••• lt, ln tho l.ns h.t .unll' d&7', h. could 
Just ,r ... a r.w ot tho hardy tlo •• r. tr •• hl. h •• oland ln tho t •• p.rat • . •• n •• Ho .ont 
tor a varll'7 .t , •• de and .tart.d th •• Ind.ora In flat., •• r17 In thl 'prins. 'I loon 
.a danger ot lat. troa' ••• 1 OYlr b ••• , tbl •• ut. H. prlt •• tld and hurl.d the. along 
with ."rprl.1ns ." ••••• , tor ln tho oo ... tant war. ,uh11cht th.y Sr.w ta.t and aany aan­
agod t. bloo.. H. Ya' sroat1y dl.appolntod, howov.r, ln hl •• unt1.wlr.. !hoy Srow tall 
and .tro .. " and dl.ol.pod .p1.nd1d big bud.,b"t •• ta.t •• thoy blo •• onod thoy d •• olopod 
•• ak 1' •• ll 'or,.1 thl blo ••••• toll.wld thl IUD aroua4 durln. thl 24-hlur dar8, thl7 
yrunS thol~ .~ n.ok •• 

• ••••••••••••••••••• 
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DON ' ? yeU BELIEVE IT! 

Introduotory 

Sto.t ••• nta, 8upposed to bo baaed on a comprohensive knowledge ot the mining Industry, 
llsue trom non-toohnioal oft101al Washington 8ouroes tram tlme to tlme. One auoh Itate­
•• nt .a. 1n lubatanol that mining hal 10s1; muah oC Its element oC risk and hal evolved 
1nto large soo.le operations aomparable with 10.rC8 manufacturing proJ'c~,. This .al •• -
pecially enl1ghton1na to ainer. In tho nGst . !low Ur. ~1111am L. Datt, Vl0. ~Ch41r.an ot 
tht far Produotion Board, is roported to have stated in n p~blic address that many at our 
n&tural r.Souroe. nro approaohing exhaust10n - that 1n the tleld ot mineral. and aetal. 
attor the war w. shall be a "havo not" nation In his addross ht o.dvooated that atook­
p11pa of oritioal minornls bo aooumulatod trom Imports and that our own dwindling mln­
oral lupplios be used AI Iparlngly as posslble 80 that they would be available Cor use 
1n a pos.lble tuture emergenoy ~ 

It luoh atatementa dId not reprosent the thought ot leaders who shape our policiel, 
they oould be dlsmis.ed al made by persona untamiliar with the technioal sId. ot mining, 
but the implioations oontained in the atatements aade by Ur . Batt are espeoially dangerous 
~o tht .aintenanoe oC a healthy domestio mln1ng Industry . Suoh statements should bt oare­
Cully and Cully examlned . 

To pooplo unCaml1lar wlth tho mining lnduBtry, WI'. Batt'. ideas sound plauslblo. 
If Wt are ul1na .lntral .upplle. at an unpr 90edented rate, and thIs 18 true, then the 
apparently 10gloal 'conolus ion 1_ tho.t the remalning reserves should bo presorved in the 
intereat oC national .atety. However, thor ~ are two prinoipal tallaolea involved , They 
art the dogmatlG a •• umptlona, Clrat, that our known reserve. have been dangerously de ­
pl.t.d, and aeoond, that the.e known re •• rv •• repre.ont the lim1t ot our mIneral roaourooa. 

Lit U. exa.ine the reGord ot allegedly depleted rOServe. ot •• tala In order to welch 
th.s. a •• uaptlons. 

!!!!,: The United Sta.tea alwa,y. was a "havo not" nation lnsota.r. a. known relerye. of tin 
art oonoerned. It the pre-war reoom.endatJon. or .any lntor.ed indIvidual. and group. 
oonotrnlng Itookpl1 •• had been aoted upon by tho.e In a~thorlt7, the .evere .horta,e ot 
tin eupplle. would not have developed. Adequate .tookpile. or tin should b. aaint.ined 
arter the war a.nd or cour.e they must repre •• nt i.ports. 
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~l: Uany ot the lame oondltion! exist with rogard to niokel. A very important dif­
teronoo betwoon tin and nlckel supplios, howevor, 18 th~t tho prInoipal source ot niokol 
1. 1n Canada, and delivery ot this important motal 10 not depondont on ooean transporta­
t10n. Presumably thla louroe ot supply would be available to us in a tutur. emergenoy. 
Nov.r~hel'.8 , 1n the 1ntorost ot no.t10 ',o; o.l soourity, nlokel should b, atockpl1ed and aa 
large a proport10n 0.8 p08s1bie should bo utilized trom the produotion ot an A.erlonn­
oJnad operation In Cuba. 

Chroalte: Aa for ohromlto, l arge reserve. or lOW-Brad, chrome have boen devoloped In 
thls oountry, and p08t .. war rosarves .. 111 be muoh erea.ter ln the nggregate than thosl 
known betor'1 the .:a.r. Adequa.te rer.:erV81 of metallurg10al grado ore have alwo.,yl be.n 
laok1ng. Ut11Ization ot th1s lowogrnde ohrom1to 18 & metallurgioal nnd eoono.10 probl,.; 
at pre.ent there 1s no quost10n of depletlon ·of rloerves. Prooe ssos tor produolna • 
m.tallurgiaal gra.de product from our low-grade ore have bo.n worked out ln detall. At 
the beginn1ng ot tho war whon our supplle. or chrome were dangerously low and submarine 
11nklnga wore ala.rmln6 , the War Produ ~ tlon Board made strenuous ertorts to set all OUr 
low-grado dopoait. into produotion. Thoy wanted all the dome.tio chrome they could got 
and .ere not very crltical oC the Cra.do. or course thore was a la.rge time la.S and, be­
tore the low-Grado could be utIlIzed, imports rel1eved the shorta.ge. The planta to 
troat lo"-ar·u.de wero than olosod. In the interes t of nationc. l seourity the low- Ilrade 
should be treatod on a commercial soale to produoo an aooeptable metallurgical produot 
ao that •• ahould not b. &0 dependent On forelgn OreS. 

Uangan8se: Beforo tho war our Met~llurcical m~ngan.se are ~uppllea were mainly obtBlned 
troa (ore1gn. countries. The war has Greatly stimulated produot10n co that our domest10 
output, prIncipally trom ~ontana, fl1ls a materlal part of our requirements. It i. re­
ported th~t the produotion from Uontana and that trom Cuba would supply tram a . thlrd to 
a half ot our poacot1me neods. A large plant produoln~ manganese oXlde trom low- grado ort 
1. now in operat1on 1n Nevada. Large reserves at low-grado ore, some ot them part1ally 
developod, are known to occur in the \fest. Rhile part of our post .. war requ.lrements wl11 
noce •• ar11y bo lmportod, our domest1c industry is tully able to supply 4 larger propor­
t10n ot our domeatI0 demand than ever before. 

VanadIua ; Domestio vanadium reserves havo bean greatly incr eased during t ho war period. 
ADide troll tho depo s1ta ot vanadium ore in the \lest, largo reserves ot vanadium-bearins 
tltaniteroul magnotI t9 s have been developed - prlnc1pally as 1ron oros. Prooessea have 
bo.n pertected tor the extr~c t ion of vanadlum from those ores. 

Uolybdenua: The Un1ted St~teo p08se.se. by far the l nrgest known reserves of molybd.nua. 
In addition to tho large qu~r.tity dovolopad at tho Climax property in Colorado, the lBrgo 
porphyry oopper m1nea now produoo a very anterial &mount of molybdon1t~ aa a by.product 
or oopper oporat1ons. A. shorta.ge ot aolyb.·' enull 14 not discor nlblo at the prosont tille. 
It .e 'ero to Import aolybdenum ore where should we look Cor 0. toralgn .upply? 

Ueroury: Aa for ~eroury, domestic oonditlons are clear·out. Produotlon ln tnls branch 
ot metal mlning retlects prlc. ohange. aor. qulokly than in any other. Under the pric. 
lnoentlve, beginning in 1'3', and spurred by natIonal need 48 wol1 as urgings ot th. 
War Produotion Board, the Induatry inoreased production onouch to meet all neods. Several 
laporta.nt n •• d .lsc~vorle. have boen made aa a. result at Intonslyt explorat10n, and the 
known reServe. now are greater th~n betore the war. Our large produotion, augmented by 
laporta, has rouulted 1n a lareo Itookpl1e acoumulati~n, and the domestic price haa droppod 
aharply. Dome.t10 produotlon i8 thoretoro ral11ne otf. It booause of low prlce the do-
•• Itle lnQ~ltry clnka again Into relative oblourity, a. n~. 100 •• likely, it would roquire 
oonslderablo tlme to raia. produotion suttlclently to meet another war emorgoncy. 

tungsten: Thi8 oou.ntry was nhort of tungstan when the war began al we had been lIa1nly d9-
p.nde.t on ;mports. Adequate stockpile. ha.d not bean acoumulated. Under the stimulus at 
"~!ce UI •• 11 as no.d, production increased and ne. depOSits ware deyeloped 80 tha.t wo have 
been ablo to moet y~~ neoda. This prooedur. was tlmo-oonaumlng as it would always be wlth 
thl. or any other 11ke m1noral. Known domeltio r.servel at tungaton are greater no. than 
ever betore. 
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Antimony: Antimony supplies were 1n muoh the lame oatogory al tungsten when YO entored 
tho war. Moat ot our antImony had como trom China. Whon these supplies •• re out ott, .1 

.'1" tInnlly able to produoe a larg8 part or our n,eda through inor •••• d oapaolt7 or I •• ltlr. 
~ ... atlng · antlmonl~l l.ad ..... , tog.th .... lth p ... duotlon t .. om tho Stlbnlt. aln. ln tho Y.ll.w 
Pin. distriot, and the lnorlnsed output trom n •• faoilities 1n the Coeur dlAlene, both 1n 
Idah.. In .... a •• d l.porto trom U.xl.o al.o add.d t. suppll •• untl1 at tho p ..... n~ tl •• ~h .... 
1. DO .hor~~g. or antimony. Cortainly our antimony rlserv •• huve not b"n depleted. 

ftl ' l ,,,!num: Conoerning aluminum, it 18 common knowledgo thn.t preslnt reduotion •• thod. "I­
quiri hIgh- grade bauxite and thnt domestio reserve. of this grad. - never very largl - ha •• 
b.en largely d'pletod. Large reserves of high-8radl bauxite are knOf" in the Gulanas and 
the.e sourco. are being drawn upon. For realona peouliar to the aluminum industry, th ••• 
importl will continuo after the wnr. The domo.tio industry 1. thu. dlpend.nt on material 
~ abJ.ot to the war hazards or ooean tr~sportat1on wh1le lars. roservi. ot lo.-gr~dl bauzltl 
and .ery .xton.lv. reaerve. ot hlgh alumina clay are kno~n 1n thi. oountry. Te.t1na work 
.0 de.elop oommeroial proooseel for produotlon of nlumlna from thosl lowlr Irade .aterial. 
i. blinl conduoted by private group. and by the U.S, Buroau ot ~ine.. It 10 ••• ob.iou. 
that national seourity domand. that thi. testing ~ork should rloelve nationAl support. 
'h. ~.ohnlo~l problem oonoornod wlth utl1izatlon .t tho low-grado mat.rlal. 1. p .. laarl17 
an loo"nomio one. Interest in 1 ta soluti on should not lapse be~au.e the immediate ne.d tor 
dO.'ltic aouroe. ot alumina hal lessened. 

Kagne.ium: Pre-war produotion ot masnesium had been relativoly .mall o InoreA80d u.e ot 
llght mot~l Alloys, ••• ao1onod by thow~r, multlpllod the domand Co ... a~n.alu. man¥ tl •••• 
fortunately for tho oountry, the Doy Chemioal CODpany had previously workod out plan. tor 
produoing magne.ium trom 8ea wate~ on tho Gulf C9&8t. The facillt1e. de.igned by thi. 
ooapany were expanded without dift1culty and thus the shortage of magne8ium did not be-
aD •• lorious. In addition, other prooosses, some not well developed, .ere applied and 
pl~nt. to une t~om were bUilt. Raw material. tor theso plants are dolomite, bruoite, and 
m~gne.ite. Somo of thiS produotion io cootly, but at the present time it 1, reported that 
mAln.aium is being producod in excess of all our needs. Thi. i. an illustration ot what 
Amerioan aetallureista and enginoers oan do, given time. Certainly no one who 1. intor.ed 
Oan aosert that domestio raw mat.rial. ncoded tor the production ot malne.iu. have bien 
d.pleted. 

Copper, Lead. Zino! For the purposes or th1s d1scussion, copp~r, lea~ and Kino tall 1n 
the .um~ olassif1oation. Undoubtodly, serious 1nroads have been made 1n known do.e.tlo 
reGor.e. ot tb • .,aetals. It is believod by the writer that a milJor mlstake 1n pol107 
wa. mado early in the omercenoy period in fixing the ooil1ng prlol. or the •• metal., par­
~loul~ .. ly .opp.r. Thla p.lloy .a. an .tt.otlv. b~r .. l ... ~o expanslon, not only ln tho 
• aroh tor now deposits but also in the utilization ot marsinal ore bodlo.. Latlr on, 
tho prlo .... triot10n ••• r. g .. udglngly 11b ... all •• d .o ••• h~~ but tho .t .. ln •• a~t~ob.d to 
tho b.nu. p .. l0 •• allo •• d .... 0 atrlot enough 80 th~t nothlng ln tho .ay ot .ubatant1al 
new pro.peot1ng or the opon1n8 ot new aine. resultod. Thu. deplet10n or known reserve. 
was the inlvitable result. Atter the war, removal of Govern.entAl do.1D&tlon to,.ther 
\ .~h a 1 •••• pp .. o •• lvo ~ax polloy •• uld put n •• 11f. lnto the lndu.t .. y and would .... ~aln17 
result in new di.ooverioa ot ooppor, llad, and zino dtposita. There .hould bt suftioient 
1n.tntiv. to operator •• 0 that they aay be enoouraged not only to produoe tro. doe.atl. 
properties but also to .n,ast aotively in Ixplor~t1on. fro. evidtnoe at h~nd, i~ applars 
that known world rlGlrve. of zino are not Inrgl. The long range futurl tor zino 1. un­
olrtaln, but .1 Ihould have a domestio prioe suffioient to enoouraSe explor~tion. 

!t!g: BeOAuao or tho huge de.nnd. or a highly indu.trlalized nation tor atoel, iron orl 
ne,da .tand out 1n national importanoe. Even betore tho war, the end or the e •• l1y ainld 
h1Ih-ar~de Minnesota ore. waS 1n Sight. The war haa apllded up the depl.tln, proo •••• 
Thl_ doe. not mean, howovor, that the iron ore resouroe. of th1s natlon are appro&ohin, 
exhaustion. It dOl. mean that we muet aoon turn to Bouroes other than the .ott or •• or 
tho Lak. Sup ... lo .. roglon ln ord ... to supply ou ... to.l lndustr7 .1th a la .. g. par~ .C It. 
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requlroments. TheBe new souraes are known and are very exton81v. ~ In general, it moana 
a somewhat increased cost of ore and some metallurgioal problema whioh are being worked 
out. It meana also greator use of wostern iron or... It seema llkely that laporta of 
iron ore trom South Amorioa wl11 inorease over ~ period of yenrs, but plaoing •• pha.l. On 
ne.d for lmport!ng large quantlties ot South Amerlonn iron or8., tor instance trom Brazil, 
would result 1n .eakening our 1ron mining industry, the backbono of our industrIal progr •• ,. 

Commonts and Conolusions 

It 1s clearly evldont that our mineral resources are not 1n the depleted oondltion 
lndioated by Ur o Batt. Some ot our metalll0 ores havo greater known resouroes than ever 
bofore. Known resorves of co pper, lead, ~nd zino orOB have been heavlly drawn upon. 
Natlono.l pollcle. havo been largely responSIble for Callure to dovelop new reserv •• to 
replace thoso mIned out, but this con"ditlon could be correctod. Iron ore resouroe. are 
:ltlll huge even 1f the end of tho "soft ores" 18 in Sight. 

In analyzlng Yr. Batt's 1deas, some rathor tough quostions for him to answer bob up. 
lie says that we should 'us, as 11ttle 0.9 poss1ble of our own preolous rel:l a.ln1ng supplles.,t 
They are not suppl1es unless they 0.1"0 elther mlned and l1e on top of the ground or a .... dl­
v,loped underground. In e1ther insta noe the expenso of maintainlng the.e supplles tor & 

future emergency would be altogother too great for a private operator. If those m1nera1 
supp110s are not devAloped tholr ox1stenoe 1s not proved and thereCore t~ey are not supplle •• 
Apparently, ~r. Batt believos that our mlneral resour Ge s are all known; thereforl they aUlt 
be at le ~ st part~ally developed. If they 0.1"0 not kno~n, how aan Mr, Batt be lure they are 
approaohing exhau.stion? 

It should be polnted out that ono import~nt f uotor In the depletion ot domostic ore 
r'.'rveS in underground mln08 18 the oontinued laok of mine manpower, In the majority ot 
mlne., it hal been nocessary to cut down dovelopment _ork because of this laok or miners. 
It 1. a trulsm to state that failure to do devolopment work 1n a mlning operatlon re.ult. 
In early exhaustion of ore reserves. Evon if .vidence exilts thnt ore would be found it 
exploration •• re oarried out, tho ore 11 not availagl. until 1t haa been doveloped, 

Another ball0 taot oonoerning the abil1ty or tho mining industry to meet an emergenoy, 
and one _hloh quite evldently 1s not given sufflcient welght by those not oxporienoed In 
IDlnlng, 1s that an oro depos1t may not be put into oondition to pr duce slmply by puttlng 
up a plant at the .ill ot Government officlals. Time- oonsuming development work must tallow 
disoovery. Thls development work is ,ssentlal no~ only to determine the extent or the de­
pos1t but 0.130 to enable tho operator to soleot tho proper method ot m1nlng and the most 
eoonom10al method or treatment . The developmont program would always be especially t1m,­
consuming under war condit1ons because ot difficultles in obta1nins 'qu1pment and capable 
manpower. 

No faotor 1n 1ndultry prevents earnest appllcation to tho Job at hand so muoh aa un­
oertalnty about pollclos trom hlgher up. This mattor is espeCially pertlnent In plannIng 
po at-war readjustment, and tho uncerta1nty of Government aotlon relatlve to post-war prI­
.ary and seoondary metal surpluses Is a striklng example. Ylne operators have had to keep 
one car - 10Qetlaes both - oooked oontinually toward 'ashlngton in order to keep Abreast 
or rogulatlons and policies. The Job or developlng, mln1ng, and smelting to meet .0.1" de· 
mand. has been an espoolally tough one - and a seem1ngly thanklesl one. 1 magn1rloent Job, 
In spite ot gr.nt diffioult10', haa been and 1s bOing done. Along the •• l1ne., .embers ot 
Congro •• reBl1.e the rBlllng8 or the presont plooe- moBl tax pollole. an4 un4oubt.41y wlll 
ake a detormined .rtort to effoct .re .,dies. A settled tax polloy would allow op.rators 
to plan ahead wIth ao •• assuranoe that new taxe~ lovied a yoar or 80 ahead wIll not k11l 
any ohanoo ot maklng a profit. 
• ent ot ne. ore depos1ts. As a 

This uncertainty in 1tself Is a groat barrier to 
matter of oold, hard faot, present mlne taxatlon 

deyelop­
pollolo • 

have prevented, are preventing, and w111 contlnuo to prevent tho startlng of ne. mlnina 
pro Joots. 
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In oonneotlon with Dome Govornmont pollcles rel~tlne to production of war minerals, 
tho experienoe ot many .1no oporators, 83peclally tho smaller onos, has boon disillusioning. 
These operators woro cagor from patrlotio motivos to find and produoe needed mineral •• 

Early 1n tho emorgenoy thoy vore ureod by Governmont agencies to got 1nto maximum produotion 
aa quiokly aa possible. Whon tho critioal need for domostic production had passed booause 
ot inoreaso 1n imports, the small oporator who had swented to got 1nto production beoaae 
nthe forgotton mo.n" a8 far as theac o.g8n0108 .ere concernod. lie _48 mOod_ to foel that hi. 
afforts Jero of no importanoe. If ho lost money 1n his proJoct, that was hi. hard luck. 
In coneral th1s t~po of man find s our minos . Tho rosult of his discouragomont is that thera 
i8 little o~ no prospooting 80ine on; knovn mlnnral proapects ~rc ly1n8 dormant. In addi· 
ticn he .111 examine any possibl e future omergency noeds with 4 cynical and Jaundlced ay., . 

''frial bnlloons"are fairly Dommon in oCCicial Government quartora. Somotimes thoy are 
.eant to tryout publ1c opinion and 30metimes they are desiGnod to pave tho way to a defi­
nitoly pl411ned nationa.l pollcy • • Aa1de from "Lend Loase" commitments whioh probably must 
be writtln orr, post-wa.r foroign trado will connist lnrgoly of oxchanee ot soml ot our 
manufaotured goods for ~aw materials, a8 this will be the only method available to som. 
oountries of mak.ing pa.yment .. POGalbly, as hinted in }:'r . Batt's roma.rks, plans o.ro boing 
made to ioport 0.8 large a proportion ot mineral products as po •• ibla. Somo of our large 
oorporations lIould be 1n full accord with this policy. The mOnnee to tho domostio lIining 
industry is apparent. Our 1nternationo.l outlook. 0.3, for eXUj)lo, the "Good Neighbor" polioy 

11 -nnl if it does not include crucifying a. domestic industry whIch is the basis ot our 
induGtrI0.1 leadership. Othor countries are aoing to apcroach such post~wo.r problem. 
pr1l1ur1ly Croll 0. BolC1Gh st'llldpo1nt. :10 !Oust be oquully realiSt1c. 

We sha.ll of course import minoral ro.w mator1 a ls as "R'e have done 1n the paat peaol· 
till. era, but it there 1s an oxpnnt1on 1n these Imp ort~ it ~11l be the result ot a torelgn 
tro.dl policy set \lp at the expense oC our mineral indu s try . It wl11 not bo due to depletlon. 
ot our minoral rlsources. Amor1oa oan only be ma-do a "hnvc not" n<l.tion by inept po11tIoal 
plo.nn1ng. 

Probably :Lr. Do.tt'9 sts.te:n8nts were baGod on informa.tion furniched him from nourcea 
which he considered reliable, but in any ovont this 1s an exanplo of official or aem1-
offici~l statemont not baaed on sound teohnloal advice . Such statements aro likely to 
oontain inaocuro.oiea. The Car- reaching danser io that they arc accepted as 100 poroent 
a.curato by pooplO unC .. ,,1l1<U' w1 th tt.e techn1cal detaUs. 

F. ~·i. Libbey. 

CellInG COAL ~~A. 

(J.n Abotrnot) 

ot all tho fuels ava11o.ble for uso in the future, coal will bo ot po.rnmount importanoo. 
Jo.:von the coal industry's sevorest competito.rs admit this. Tho future i8 an indefinite tarm, 
but tho tima tho.t coal will aSsume undenio.ble superiority w111 depend la.rr.aly if not ontiroly 
on two faotors: the ovoro.ll economic status of this country, and tho extent ·to whioh the 
000.1 induotry 1s willing to ex~rt itoolf in ordor to secure the markots which vill exist. 

USing indicos oC business trends during other post ~wa.r P9riods as a guide, 1t has baln 
prldltted by tho Bureau ot Foroien and Dor-eGtic Coarnerce tha.t tho national Income will ahow 
e. stead)" 1norel1.a. during the years imnediatoly foll01lin8 the wo.r. ,\ declino troll thi8 po at­
wa.r "booa" will probab.ly develop after a few yoars but the avera80 income level ha.a boen 
high~r ~n~ highor aCter oaoh war. Coo.l con sumption follows eenoral business tronds olo.lly 
while railroad traffio and p1& iron production, both heavy coal consumers, d1rectly retleot 
seneral business conditions. Railroad mon oxpeot an upward trend in pas80nger o.nd fre1ght 
ton lIilea In the p08t~war era, &nd the foreoast Cor pig iron produotion ia for oontinued 
gnin., although not at the peak lovels of today. 

• ProlD "Coal ASI" Llaroh, 1,44 
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Bright thouch the tuture aay b, tor oOAl, no substantlal galna Oan b, or wl11 b, mado 
by a.rely .ltt1ns baok and walting for businoss to coe. . By d1nt of unooAsing .zploltatlon 
and promot1on during the past two deoad •• , 011 haa become ooal's toughe~t o08petltor. 
Natural aaa, too, 1. a bother_cao rival but it laok. the geographical tloxibillty enjoyed 
by ooal. The tuture ot water power &8 a oompetltor ot ooal 1. dependent partly on politi­
oal trend. and partly on economio raotor. ~ Barring 10 •• loo~l exoeptiona, ooal haa ably 
d,.onltrated that on an eoono.y buall it can Doepet, w1th water power. 

Desp1te the tnot that, 1n the Unitod Stat •• , the res erve. DC orude all nrc limlted, 
thil doel not .ean that 011 hal ylelded to the grea ter reStrvel oC coal . On the contrary, 
oil .en in thl1 country a re looking to Corelgn souroe. to carryon. .They al so ttope that 
there wl11 be a prloe lnoreas. to ~er.lt Curt her wl1d-oattlng ln thil oountry , Aaluming 
then that 011 wl1l b. a .doughty .rlvo.l or ooa.l for at least so •• years to oome) wbat, ape 
the tao tor. ln tnvor ot 000.1 over 0111 A publio suffl01ently oonvlnoed that ~her. 11 an 
lmpendln, 011 .horta,1 wl11 b. wary at lnvest1ng ln all burning equlpment, and natlonal 
seourity wl11 sost 00rt\ln11 require that restrlotion8 be plaold on orude oil conlu.p~lon 
in brder to pro s eI've stooke tor tuture emor&onol0. ~ Both oC the.e tactl tend to movl 
noae hoating, .tea~ and industr1al ~arkets lnto co a l G handa. 011 has one blg advantage 
in oonvenlenoo, and ono or 00&1 ' 0 blggost Job. 18 to Gupply a produot moro acooptable to 
tho conlumer. 

In the opinion ot exportl the groatest opportunitie. Cor coal ile not 1n brand nlY, 

hereto rare unhoard-of f1elds, but 1n market. already w.ll estab11 shed. 

The maJor oarket8 tor ooa1 tog.ther wi,h pro.pect. tor future demands are tabulat.d 
below . 

l:arkets 

Electrl0 Pow.r 
Gas Produotlon 

Liquid Fuols 

By· produ.h 

Heat10s 

Indultrial 

Coll.1dal Fulll 

rla llwaYI 

THC PUTURE- FOn COAL-'IN" pnINCIPAL MARKETS 

future Tr.nd. 

Greatly expanded UDe . 
G~.1f10at10n to take 
large to nnn-go . 

Hnpldly increacing 
1n importanoo . 

Incroas.d u •• a. a 
tuol. Mino~ uae as 
raw aa.teria.l. 

Increased uo. but .1th 
strong Gomp.titlon. 

Inoreased us. wlth 
n.w applicat10n •• 

Probably inoreaaed 
marine UI' oFly. 

Inoreased traffio but 
oOll.petl t1cn' _1 th dl ••• 1 
and eleotrloity strong. 

Researah and 
I.prevementa N.eded 

Improved t1rlng .quip.ent 
and coal research on 10. 
oost gasifloation. 

Additional •••••• oi41 
rea.aroh and testing. 

Better preparation. 
Re.earoh on raw .ater1al 
u •••• 

Better pr.paration; better 
Iquip.ent. 

B.tter preparation; better 
equip.ent ; ne. u •••• 

coat r.duotion; produot 
improvem.nt. 

N •• boil.r de.lgn t bott.r 
preparatlon. 

In the eleotrio pow'r and gas produot10n Cl01d at the future, ooal wl11 enJoy a tayore4 
poslt10n. Uti11tie. are demand1ng a 80re un1torm 000.1, b.tter propared, and .toker equip­
ment ~P3ble ot disposlng ot ashe3 automatically. Tho •• problema are btlng m.t now and .hou1d 
be solved in due cour.e. or equal importanoe 1s th~ tuture manutaotured-ga. market. Both 
000.1 o.nd g0.8 aado Croa coal oompete 1n the . a mt market. Go.. produo.d troQ ooal 1~ a t~el 
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having none of tho dlsaareeable qualiti e s of coal, suoh a . ash d1sposal, shoveling regula­
~lon, ahQklng, and ~ttontlon. Liquid luola for internal combust1on motors 1s another 
likely possibility, whloh wl11 beco •• inoreaslngly Important al orude all .tocks di_lnt.h. 
Produotlon of both g48 and liqu1d tuels trom DOol yields ooke as a by-product whloh 1n 
It •• lt oompetes dlreotly with gal. Complete one-st.p ga.lrlc~tlon ot ooa1 .ould · r.m.~ thl •• 

In the chemloal and plastlos flold, 
ot energy rather than &8 a raw product . 
k"ping paoe and probably gainlng 1n us. 

coal wl11 pl~ its most 1mportant role a8 a oouro. 
Expansion 1n th1s industry 1s inev1table w1th coal 
over 011 and grain aloohols. 

Domestio 'nd apaoe hoating nnnually consume over 100,000,000 tons or coal - the 
"or,.a ot the orop" tor bitumino us , while Buoh use 1. th~ prinoipal outlet tor anthracite. 

011 haa aiven ooal a atift tIght f or s upremaoy 1n the heating fiold , .lthough coal, aided 
b~ the bonetita troa oontinual reaearoh, haa alowly boen 1mproving 1ta position. 4 "ab1n&­
tlon he4tipg and Dooling unit tor domestio ule is boing atudiod and it Iucoesatul would 
.. llIult in a substantIal tonnnge Inoroas8. "Custo., ... atlataotlonll 1. thl maIn tha.a at 
all ooal researoh tod~. Studie. now under .way are aimed at b.tt~r oontrol ot hlating 
unit., interval wlthout attontlon, le8a manual oo ntrol, and the .upply ot.better ooal at 
a oo.t below that ot oil. Laboratory ot/lolnll are hopotul at developIng a domestlo ,toker 
whloh wIll be ontlre1y auto~atl0 and yet aedlu. prIced. Smoko abatoment reoeive. 1noraal­
lngly greater attontion &S aoro nnd more citle8 olamp down on smoke tolernnoe.. Ready tor 
a. •• .. ln th • . post .. yar perlod Is a completely smokeless stovo .. hiah oan be banked tor ae lonl 
.1 q dayl and Itl11 hint qulckly upon opening the draft. Powdorad, 11qul~or · sa'loul fu.l 
derlyed fro. oonl tor do_eltio us. aro all definite possibilitlel, with Inoreas.d oon.enl.no. 
a' a OOlt Iti11 below oompeting Cuell. 

IndustrIal u.er. ot oon1 tor heating and steam produotlon are prlaarl1y oonolrned wltb 
the eo.t par heat unit. Coal h~. a deoided advantage In this respeot whloh, ooupled with 
an as.ured supply, ao.ke. It .doubl,. a.ttraotlve to larSI Industrial Ulorl. B&tte11e Me.orl~ 
In.tltute whloh doe. auoh York tor tho Bltualnous Coal Resenroh progra. ~eliovo. that pUle 
.or1.od conl w111 bo tho ruol or tho ru~uro . Us. or th1. type or ruel in rndiant tube 
boiler. 11 recalving oonsidorable attention. 

One at the aOlt Intereltlng U.IS tor ooa1 Indu.trlally Is not tor Itlaa uae but In 
open hanrth Iteel turnaoe.. fh1. uae oould aaount to &S such a. 20,000,000 tone a year 
&lthough •• veral aerlous engln.aring obstaole. must be ovorC0 3e . 

CollOidal tuel haa boen tho .ubJeot at muoh dlacus810n but produotion has been yery 
11mited. ruture Use would be conrinod largely to marine .ervloe where it. greatar heat par 
unlt pera1t. a laYing 1n Itorage spaoe. High produotlon co.t. at pro sent bar it troa raIl· 
road aark.t. and will probably contlnue to do ' 0. 

Torn between increa.ed ral1 traffl0 and. growlng use at dlesel - po.ered unit., coal 
taoe. nn uncertain futuro . R~ilroads burned 110,000, 000 tone oC ooal 1n 1'~2, thue be· 
ooalng the large It Individual cu.tomer .. the lndustry. Oil aa a eompetitive loooma-
it •• tuo l wl11 In 411 11kellhood no ~ chanee ~ts relative po.ltlon, beIng largely determlned 
b7 local supply. Dlesel otter •• ore wida'pread competI t ion, but entirely nlw bollar d •• lgn 
tor coal burn1ng loGomotive. oan improve oo'al's pOlition . Tho present steam locomotive hal 
an al.ost aomp1ota lack ot ettl01enoy, d1rfer~ng so lIttle from the orlg1nal a8 d.s18ned br 
Gaorge Sto.venson ttlat he would hnvI little dlttloulty 1n reoognlz1ng the mo.t lIodlrn .teu 
10Goaotive a. being basloally his de.lgn. Water. tube boilers wIth turbo-electriC drlv •• arl 
the hop. at re.aarohers, rather than l_proyement of 'present a04el.. COal a. a locoaotive 
tUll .ould b. very dlftloult to replace Ie it_ overall ettlolency Gould be Inor.a •• d by 
50 paroent or e.en '100 paroent, glvine drawbar ettiolenelea at troa 72 plrclnt to 10 plrolnt • 
• Gomparison at d1a.el and Goal-tlred steam looomotive oosts per 811e Cor a 6 montbs' p.rlod 
on tbe Santa re lIne 1. lntlr.st1ng. Rhlle at'aa locomotlvel OOlt 681 a 811e to operata, 
dlasel engines Go.t 811.' tuel coste .'1'1 s11ghtly hlgher tor stoa., bClt depreolation and 
repalr ooatl for dles.l unltl amountod to 401 to steam's )0;. 
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The 1943 produotion ot bitumi nou s ooal waS 589,000,000 tona, with anthr a~ lte t otaling 
61,000,000 . T~ ls year it 1s txpg_ ted that 620,000,000 tons of bituminous and 65 . 0°9 , 000 

tons of o.nthra~lt t: wl11 be produ ; ~· d. Thore 1s every indioat1on tnat there 11'111 be eve:&" 
expanding markots f er o~al but t hey .111 not be won w1thout a fight led by re soarch groups 
a.nd backed by tho entire industry 

EAR L K. NIXON JO INS FilEE:PORT SULPHUR. CCUPANY 

AS t:.NAGER OF WESTERN EXPLORATI ON 

Ea.rl Nixon has ro s lened a& dlreotor of th 9 State Deoa.rtment oC Gcology and Wlneral 
Indu.trlea to aocept the position of Uanagor ot ~.storn Exploration fo~ the Freeport 
Sulphur Comp.lny His he:ldqua rtel'"s wl11 be in San Fl"o.n~ 18co in ordlr to aCCord a olntro.l . . 
loo~tion tor the company's pr~gram of .lnaral and industrIal invostigations 1n the 
westorn statos, westorn Ca,nada., and AlAska . 

~r. Nixon was appoInted the first dIrector of the nowly form eQ Qepar~~ent · 1n 1'37 
by the firat Governing Bonrd then oomposed oC Senator I . H. stra.yor, Mr. E. D ~ MoNaughton, 
and the late l!r. Albort. Buroh. He orcani%od The dapartc.ent, seleoted it. personnel, and 
plannod its proJoots . He hud tho foresight to .~e ~he need tor stra,teglc mineral develop­
mont an4, In addIt Ion t~ many other mineral industry stU ·' · OB, had survey. made ot the 
State'3 resouroes of quioks1lver , ohromite, and manganoee 80 that reports ot the.e 1m­
port~~t war minerals were availablo when t~o war emergenoy o&me. Largtly through h1. 
ofCorts thro~ Uetals Reserve Company purchaSIng depots .ere establIshed ln the S~at •• 
He booame oonsultant for the War Produot1on Board and tho Metal Reserve. Company and .a. 
apPOinted State Emergoncy Coordina tor of Ulnas by Governor Sprague. 

Bec~uso or Yr. N1xon's etrorts 7 the Oregon department h~. attnined a prominent 
place a,mong state m1ner~1 1ndustry departmont., and a te. months ~go he .al eleoted 
presldent or the Aasoclatl ·:. n of America.n State Geoloe~. sta. ~"hat the departlllent haa 
aooompl1shld 1& 1n great mo"sure duo to h1& energy and ability _ 11. t111 b. gr.atly 
mi •• ed by h11 alloc1atel 1n the Depa.rtment. Th,lr 81 noere good wishes tor his auo-
0' •• go with him in hi. new work. 

.** •• *~ •••••• * •••••• 
CRITICAL I:.AURIALS 

·- t 

Aooording to the Amorloan Uining Congre •• Weekly In(or.at10n Servioe,.issue or April 15, 
7(PD'1 latest (Aprl1 15) 11st IShowlng "d'gree ot cr1tloalne •• " ot va.r1oul raw materlalll 1 • 
• ubltaDtlally "' rollo •• : 

liThe only metals now l1sted in Group I (materlal. insuff101ent to sati.ty war plus r 

esaentlnl 1nd~Dtry dcmandl) are oadmlum, aodlulII, tln, oolQ.Q1u~, nloke1, and malleable 1ron 
oa.8tings. B1smuth, pl~tlnum and tanta.lum ho.vo boen movad down ~nto Group II (materlall 
suftloiont to meet war plUG essentlal industry demands), whloh Group also oontaln. alualnua, 
beryillum, oopper, lea,d, .aanesiuII, sliver, zino ~nd Itoel. Low carbon terrochro.iu. hal 
betn .oved up into Group II from Group III~ Group III (materlals readlly available Car 
essentinl uses) inc Iud •• antlmony, oQlclum, gold, meroQry, palladlu., CODQlt, molybdenu., 
.ost ot the terro -alloys, plg iron, groy lron oastings, reinforclng, Bnd reroilid rail. 

"Amone tho ohemicals 11sted, arsenl0 and its derlvAtl~e., oalclu. oarblde, lith1u. 
ohem1cals, sulturic acId, and superphosphate. have been moved trom Group I down to Group II; 
stronti~. chemioals from Group II to Group Ill. 

1I~08t grades of l~mber contlnue crit1cal, with only mInor ohanges ln claBslfiaation. 
Of the ItUlsoellaneoUG Products", barite llnd anthracite coal have become IIOre critical and. 
h~vo boen sh1ftod from Croup I~ to Group I, a,nd lone fibre asboDto8 trom Group III to 
Group I. Lc ~ s1lica ~auxit. and fluorlpar (both aoid and metallurg1cal erades), together with 
seoond and third qualltles of qUArtz orystal., have been eased trom Group I to Group II. Lead 
p1cmonts, salt, and stano, prov10usly 11sted 1n Group III, do not appear in the lat.st ltlt." 

*~¥**~**.* •••• ~***¥. 
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MICROCHEIIISTRY IN RESEARCH AIID INDUSTRY. 

oy 

H. C. Harrison 

Annlytlco.l chom1 s try is probably tho most rundume nto.l branoh of ch omistry. Bofore 
work involving inorso.olo, physical, organ ic, physlo1og1oo.1 or a ny other br-anoh of ohe.1Btry 
oo.n be cnrriod on, it 1s essential that the composition DC the material. used be known. 
Tho only way to obtain this intorma tion 18 by analysis, ,yet until about twenty years ago 
develop_ents in analytloal tochniquos and procedures had beon woefully ne8locted. During 
tho 75 preooding yoars, methods or qualitative and quantitative analysi8 had not kept up 
With a dvan cements in other fields of 8010noe o During this period many ot the baala instru­
monts now wldely used ln analytioal ohemlstr'Y' hl!-d been ta1rly well developed, yet little 
attempt had been made to apply them to analytloal problom.. It 1s true that research 1n 
thla field 1s auch lesa spectaoula r than tha t in many other b~anche8 ot chemlstry, and the 
goner&l attitudo appeared to be that analytlo&l procedures had been worked out tor the 
moat oommon substanoe., and even though most ot those methods were time - oonsumlng thll 
untortunate teature was Just something to be ondured. 

Th're i. no authentio record ot the d.volopment of the flrst balanoe, Ylt .1 know 
that a balanoe w&s used by A~ohimedea ln 280 B.C. whtn he plrto~mod what was probably tho 
first reoorded quantitatlve exp~riment. In an attempt to discover whether air had welght, 
h' plaood an inflated bladder on the balanoe and then deflated the bladder. As he found 
no dirflrenoe 1n .eight after deflatlon, he concluded that air had no welght. 

Jansaen invontod the first ~lcro8copo ln 1590. In 1678 Hooko published »lorographla, 
tho f1rst book on mioro s copy, yet the microscopo dId l,'Lot take its place a8 an indlsponsable 
analytloal tool until tho oarly 1,00Is, and lt 1s of interest to note that C. W. Uaaon, a 
graduate of the ohemlstry department . of tho Univor.ity of Oregon, played an extremely 
1mportant part ln the dovolopmont of modern che mlcal =Icro~copy. 

No.ton performed hls hiGtorio experl me nts on the nature of light ln 1666 and 1n dolng 80 

actually developod t ho tundamental. of spectroohomical analysis. In 1758 Andreas Slgsmund 
»orggrof, a ploneer analytioal ohom1st, ahowed that sodium and potassium could be diltinguished 
1n & flame. In the late 1700'. and early 1800 ' s disoovorles wert made whioh have proved to be 
of extreme importanoe ln pre.,nt day chemlstry. Hers_ohel disoovered the infra-rid reglon of 
tho spootrum in 1800. Rittar diecovored the ultr~-violet region 1n 1801. Davy developed tho 
.etbod of .leotrolytlc deposition in 1806. It was during thls period that ~orztliul, un­
doubtedly one of the great8~t of all analytl~al chemists, was doIng muoh of, tho research 
which proved to be tho ground work for analytloal chlmlst~y up to the prlsent t1 ••• 

• Fro. a talk glven by Dr. Ha~~lson, ohief chemist and spectroscoplet ot the Dopartment 
of Geology and Ulnoral Industr1os, to the Department ot Ohlmistry, UniverGlty or Orlgon, 
AprU 25, 1,~4. 
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lorking 1n a laboratory set up 1n two ordinary rooma without turnaces, hoods, gae, or 
water, and wIth a sink oonslstlng of B stono water-holder with B Itopoook and a pot 
standing under it, thl. ohemilt analyzed more tban two thousand ohemioal substanoe., 
and deteraintel 'th.' ato.1c .eight oC fifty difforont olements with remarkable aoouracy. 
The 8ohl.e ot blowpipe analys11 devised by Berzellu8 11 very a1milar to the one 1n use 
at the present tl •• , and a large number ot his quantitatIve prooedure. torm the balis 

of present day quantItativI techniques. 

In 1859 Bun •• n and Kirohorf built the first modern spectroscopt and with 1ts aid 
discovered the ,18.ent. rubidlum Bnd ceslum. One or the types or spectro.copes ln use 
at the p~,.ent tIs' 18 almost identical wlth the ont built by Bunsln Bnd Kirohoff. 
The.e two min studled the Ipeotra of ~ number of elemont. and laid the groundwork for th3 
sclence or speotroohomical analysis. By 1864 the knowlodge of how to produoe .pectra 
of a number of metala waS ava11able, and the elements rubidium, oesium, indium, and 

thallium had been discovered with the aid of tho spectroscope. However, the original 
expectation that this •• thod of analysl. would Cind wlde.pread u~e did not materializo, 
and even today the majority of chemistry studonts aro not instructod in chomlcal spec­
troscopy_ There are a number of reasons why this method hal boen neglected, among whioh 
might be listed the tact that it. extrome sensit1vity frequently oausi. oontusion 1n the 
mind of the · Inexperlenced worker. Tho flame method or 'pectral Ixcltatlon is 11mited in 
useCulness and it was not until arc and spark sources were developld that tull advantage 
could be taken of the spectroscopo. Whon the aro or spark was used many elomonts gavo 
speotra whloh werl very rloh in llnes and, until wavelongth tables had beon oo~pilod, 
It was frequently laaior to make a routine chomlcal an~ly.l. than to interpret the speotra. 
Widespread applioation of the spectrograph wa. retarded also until photography could be 
applled . Fifty year. ago photography was not well dlvelopod and this is the only way of 
satlsfactor1ly rloord1ng the ultraviolet reglon of the speotrum; it is 1n this portion 
of the sp.ctr~. that .o.t speotrographl0 invost1gation Is carried out. The sclence oC 
spectroscopy dld not progress to any extent after Bunsen's death unt11 the madiu. S1Z8 

quartz speotrograph was developed 1n l~O' and the large quartz spectrograph wal developed 
1n 1912. The aodern retleot1on grating spectrograph 1. a relatively reoent develop.ent 
whloh was not .~d. efCioient until the method of sputtorlng or eVaporating aluminum on 
glaa8 had bien developed. Previously reflootion grntings were m~d. ot speoulum metal 
and only a vory •• all proportIon or the light was refleoted and made available tor analy­
sl. with the result that senslt1vity ot the speotrosra.ph1o 1H'thod. 1I'a' very low. Today 
ap,otrooh,.loal analysla i. almost indIspensable in the metallurgioal industry and ls 
widely used 1n mnny field. of oho~i8try. 

In the early part or the 1900", analytioal chemistry began to emerge trom the 
doldru •• , and wo arl now in a period at Intense Interest In the develop.ent of analytioal 
method. and Instru •• nts for dOing analyses In hours or mlnutes, whioh prevloualy had 
requIred days, weeki, and evan mo·ntha. The modern ana.lytlcal chimist ca.n no longer 
confine hia aotivlties to IIwet work ll usil).g tlme .. provad method.. involving little more 
than welshing, prlcipitatl~g, tltra~lng, drying, and re - welghlng. Instoad h. must be 
a uomblnation of researoh chemist, expert mach1nist, radio toohnioian, eleotrloal engineer, 
and optioal physicist. He must know something about emlsalon and abiorption of light , 
reoordlng and non-reoord~n8 meohanisms, and. photography; he .lll.u.t have an understanding 
oC vaouum tubes and amplity1ng systems and must be able to apply all of these diversl 
phases oC knowledgo to the rep~ir, maintonance, and development of his apparatus. 

During World War I when Our supply of dyos trom Germany was out off, organic chemists 
1n the United States wore v1tally interested ln the aynthesi. or organio oompound., par .. 
t10ularly those types whioh would replace or beoomo substltutes tor dyes. Th1s type of 
developaent was extremely fortunnte COr analytical chemistry because, in dete~minlng the 
propert1es oC the.e thousands of newly .ynthrslz'd organio oompounds, it was discovered 
that a number or them .ere speclfic ~eagenta for qualitative 1dentifioation or 10ns, and 

1. Speoif1c reagent 18 a reagont whioh givea 0. charo.cterl.tlc reaotion .with ono and. 
only one 10n. 
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1n tact some of them were of suffioient value to indicate their US8 &S new qual1tative 
preoipitatlng agonts or as indioators 1n volumetrio titrat10n8. Organic reagents tor 
qualitative analysis were not entlrely new at this time a8 they had been u88d a8 indicators 
tor detormining pH values, nnd for some t1me dlmethylglyoxlme had been u88d tor the d.~ 
termination ot nlokel . 

A numbe,. ot Austrian ohemists, among whom should be I1sted Pregl, Emioh, and Felgl, 
developed a fleld o,t ohemistry whioh 1s very muoh 1n US8 o.t the pre s ent 1;1118 5 Preg1 
developed, .aln1), 1n the tle,1d ot orgo.nl0 ohelli'try, a great number ot methods of analy­

s11 whereby 1t 18 posslble to make extremely aoourate quantItativI analy.e. uling .amples 
2 welghing tram 3 to 5 mllligrama (about on. hundredth at the quantity used in maoro , or 

large .oale, analy818). Uuoh at hIs npparatul oonsist. oC oleverly mod1f1td Corm. or 
li.ilar maoro-equipment and the use or this typt ot apparatul oaught the fanoy of many 
oh.mlats. Thl'e Austrian ohemists ware worKing along tho lina at miorochemistry' al 
early a. 1,18 - a tlm. when thtre wal Intense aotlvlty alona the 11nes at organio aht.lstry. 
AI Protes.or or Analytloal Chemlstry at the Unlverslty at Vitnna, Dr. Prit~ PeiSl oon­
CliVld a 10g10al version ot mlaroteohniqui whereby optloal instrument. were not required. 
Hi. procedure involved the u.e ot large-Il%ed drop. at .elution. and this led to the termln­
,010&1' at Itlpot analYlla" for hl' sYltem. FelS1 worked sylte!latioolly 1n the whole f1eld 
at analyt~oal ohe.lstry! He 'oarrled. on exyenslvi reaearoh programl and with the help at 
hi •• tudent •• upplied the Cerman ohe.loal Journal. wlth intormation oonaernina spot Yelt~ 
by 'eigl and his workerl. 

'tigl oondlnl.d allot hls literature and perlonal experienoe. Into a oomprehensiv. 
book whloh Wa' published In German in April 1,,1. In .plte or Ita laportanoe it did not 
reoelve proper DOoognltlon ln th1. oountry unt11 lt _no publishod 1n English 1n 1'37 
under the title ot Spot r.lt~. The textbook Ele.entary Chemioal Microlaopy, written In 
1'14, was rovised and , p."'~11Qhed , under the tl tle ot J{!l'l4bo-01p! .9£ Ct),,19Q.l Mloroscopy by 

eha.ot and Malon, and theBe books dld much to awak.n Interest In tho use ot the ~lcroscope 
1n ohemloal analy.i. and jn the identlfioatlon at a number ot difteront kinds of substanoes 
auoh 48 ha1r., tibera, dlftftrent kinde at paplr, ItO. 

11th the advont ot spot test., ohemlcal microscopy, organio mlcro~nalya1s .a taught 
by Pregl, the use at organl0 rlagents as speoltlc., and the rlnew.d interest In spectros­
oopy, analytloal ohemistry .1 a 101en08 reoe1vld what 1. frequently reterr'd to 1n the 
vornaoular a8 a ".hot 'ln the &rID." Chemist. who had been acou.tomed to analytloal methods 
handed down tor ~lDost\ fifty y.ar!l were luddtnly oonfronted with .. Ila.~e ot n .... ohemloal 
teohnique., aoat or whioh had not undergonl the t.lt or ti.e. In taot 80.' .xtre •• 1y 
pro.181ng toohnlques auoh 4' ProCessor H.yrov'kY'l .ethod ot analys1. using the polarl~ed 
dropp1ng-m.roury-el.otrode ... ere not glven the 1ft1.rped1ate attent'lon that they deserved. 

So.e ot the oontullon whloh ooourred In the early and .iddle 1,,0 1 1 Wal undoubtedly 
dUI to the taot that .nthuslasts for eaoh ot thlse n.w metbod. aad. extravagant 01a1as, 
and it was only atter taoh at the mlthod. had bien thorough~7 tried out that it Wa. learned 
that none ot the.e .ethodl would replaoe all oth.r analytloal .ethod.. It WaS tound th&t 
eaoh had a detinlte valul and when used to .upple.ant eaoh other th.y allo .... d the aheailt 
to attaoK aany probl ••• whioh tw.nty-tlvi Ylar. alq ••••• d in.uraountable. 

It Is now aar.ed that prooedur •• ullng aloroteehnlqu" haye their plaoe along w1th 
maoro •• thod.. They have detin1te advanta,l. oyer aaoro.ethodl but they allo have tb,1r 
lim1tatlonl, and when the •• 11.1t~tionl are under.tood and taken into oonslderat10n it 
II trequently found that 81crot.ehn1qu •• will advanta •• ou.ly replaee a humber ot teohn1qu,. 
e.ploy1nl aaoro.ethod •• 

2. MaoroanalYli1 1& pertorm.d on a relatl.lly large 10&1. a. ooapared to mioroanalYli'. 

3. )(loroo.n&ly.l. 11 perforll.d on 111nut •• mount. at lIater1al u.ua,11y r.quiring .ery .'nI1t1ve 
or 18411-80&18 apparatus. 
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When we think of mlcroannlys1. our main thought concerns the advantage of beIng able 
to aohiovo the desired results w1th only n sMall quantity ot sample, and 1n many instanoes 
this 1s the primary considoration 1n ohoosing a mioro method over a maoromethod. However 
it 1s important to remember that the time element should also be taken into oonslderatlon 
1n oho o !t inS Q. method. In industry, time 1s money arid Q. ohemist working tor nn industri a l 

ooncern 1s usually under constant pre s sure to complete h1s analyses as rapidly as p 09 s1bl ~ . 

~1~~ o mothod8 tend to employ Q greater number of specltio tests than do comparablo maoro ­
mo tho ds, Qnd this frequently mOans that numorous short cuts Oan be takon in moat routine 
pro cedures. From the standpoint ot the toacher, the ccnsensus is that students are more 
kaenly int erested in those prooedures whioh employ micromethods nnel apparo.tua.. A. group 
of s tudents uslng mlo~o- or .eml-mlcromethods oan be expected to complete more work 1n 
ut'lit. t1.mn and with more a.c curate results tha.n a siml1nr group u sing IDa.oromethods. 

t!llf or'tunately nIl m1cromethods o.re sub J06t to Q. common orror which might "All l e nd 
to (,"'!loneous e.nalytlcal results If the analyst does not take su1table precautions. Thi 6 
i s often r otorl"o d to as the sampling erro r . No a nalys1s, no m(1tter how co.r'ofully pe r form 6d, 
,ctho ul d be reported to a greater degl'oo of accur ncy tha.t that of tho mo thod used in ob-­
tuinlng the sample ~ The aampling error 16 a niGhtmare to 0.11 analytioal chemists but is 
partioularly 8orious whenever m1or om"thods a re used ~ Ulc r omethods emplOy 0. muoh smaller 
sam plo than maerom ethods and therefore extremo ~aro must be takon to be certaln that the 
s~mple u s ed 1n the analysls 1s truly repreoentatlvo ot the bulk of the material bolng 
ano.lyzod ~ There o.re a number of preoautions that oan be taken 1n obta1ning a. repr88An t a ·· 
tlve samplA N b~t in many 00.Se8 suoh precautions require so muoh t1me or trouble that 1t 
oight be better to make the an&17sIs .uslns mo.oroprocedures. In some Instanoes, partioularly 
when the mloroteohnique 10 boing used on solution., it 18 pos~1ble to put a large amount 
ot material lnto solution and make the analysis on an aliquot portlon. Eaoh sampling prob-
10m should bo oarefully .onoidorod 1n tho l1ght or tho method of analys1s to bo usod 1t 
mioromothods are to yield reliable results. Unfortunatoly the 8ener~1 publio does not 

froQ'i0ntly 
ha vo an undorstanding of the sampling problem. Tho analys1/rect ves a pieoe ot rook about 
tho size ot a robln ~ . eeB aooompanied by a request that it be analyzed tor oerta in element •• 
Tho analysi8 i8 mo.de o.nd it 1s later learned that the analytloal re8ults are taken 0.8 
proving that the whole mounto.in from whioh the rock WaS to.ken has the ident1ca l compo slt1on 
a s tha t ot the rook submltted tor analysls ~ Another problem trequently encountered by 
a na lysts 1s that of reoelving Q. saapl. too email evenformioromethod..Itis not un~ 

oommon for someon o to send in a tifty to one hundred pound sample for IPlotl'ogra ph10 
anal ysis . This is not a .eriouo proble. aa tho sample onn be sp11t do.n nnd a truly 
r cprcsentntiv. sample obtalned. If the sonder oome8 to the laboratory to disouss the 
results at the analysis he frequently alk. ho. muoh of the lample was u.ed for analysi. 
and, upon lea rning th a t about 100 mg. wal used, he remembers how muoh it Gost hi. to send 
the origino.l sa mple and the ncxt time he submits a lample which 1s too smnll to bo truly 
ropresenta tive or even too smo.ll to ma ke oheck analyses. One spectrographio lQbornto~y 
1n th o last has established the policy of requiring the sender to put small so.mplea in 
the 9 1 ~ ~tr odes to be used in the analysis so that all of the re.ponsibility tor poss1ble 
108a of tho lample w1l1 be assumed by the s ender. 

Lot u s revlew ro.pidly some ot the difterent branches ot mioroohem1stry o.nd see it 
we " an ova lua te these methods w1th rega.rd to the1r use In refleo.roh and 1ndustry. 

1. Wi cro-organi o analysis aa introduc ed by Pregl and later lmproved upon by numerous 
o~'!.~e..!:!..!. ~hls type of e.1lQ.1YII!~1I: has P~ Q ~!'! r! to be indispensable to the reseo.rch ohemlt:t. 
~n r klng in the field of organio chemistry ~ It o.ffords the only rapld method of obtain1ng 
a n ultimate quantitative analysis ot an organic oompound, and 0.180 enables one to obtain 
th e quantita tlve analY8i8 ot organic oompounds for a large number ot ditterent organio 
radico.l.. In the field ot synthes1s ot new organio oompounds it 1s essontial tha.t the com,· 
position and a number of physiCal properties be determined before the identity of a new 
oompound i8 esto.bllGhed~ There have been any number at instances in which an organio 
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chemist haa spent a year or More synthesizing or isolating an organic compound, and the 

rrul~ of his labor. oonsisted of not mora than a few hundred m1lligrams of the organic 
compound. Ho usually must detormlne poroentage of carbon a nd hydro sen , and in addition 
must know tho molting point or boIlIng poInt, and the peroentage of a number of other 

elements such as nItrogen, phosphorus, halogens, and sulfur. The size of his sample 
makos it imperative that mlc~omethod8 be us ad. In rout!ne o~ganlc analysis, seml­
mioromethod. for org anic combustlon ~ nitrogen, and a number of other determinations are 

now w1dely used. 

33 

2. Chemical Mioroscopy includes a number of different types of analytIcal ' proc edures. 
Most DC thos o procedures are qua.lita.tivo 1n nature, and tho maJority of te s ts for anions 
and cations involve ion10 reactions quito similar to those us ed 1n both micro and macro 
qualitative analysis. It 1s usually neces~ary to make a numb er of group ~e parations and 
to detoct tho sought-for 10n by means of a 00101" react10n or by convertlng it 1nto 3 crystQl 
form whioh i8 charaoteristic and easIly identIfiable. IdentifyIng tests ha vo boen estab­
lished tor nearly allot the known metals as well as mo ~t of the inorganic and some of the 
organio anlon8, and thoretore 1t 1. much aore versatil e than most maoro or mlcro qualita­
tive prooedure. whioh usually inolude only about thirty odd cation 1dentiflcations and a 
tew anion Identifloations. In additlon to routine qualitatlve 10n determlnation, ohemi-
cal microsoopy ha~ the great advantage of employing the optioal p~operties ot crystals a. 
a mean. of 1dentlfioation, ~nd by thIS moans 1t is pos slble to difCercntinte bettteen 
ohemical oompounds which have identical or noa rly ident10a l chemica l compO Sition yet 
difter sreatly in optio~l properties, 

Anothor 
petrog!:.!2hl. 
partioularly 

type of mioroana lysis employlng the miorosoope a s the main tool 1s 
ThiS type ot analysis 18 ot extreme importanoe 1n certain fi e lds of scienc e 

In geology aDd mineralogy. Tho teohnique varies aceord1ng to the type of 
work belng don. but 1n general petrographors who work on rooks and m1norals prefer the 
thin-seotlon toohnique while those working on industrial probl ema make more use ot the 
oll-immersion method. In the thin-seotion method the material to be studied 18 out in 
a thin slice and then ground on n speoial type of 8rInding wheel until the roek se otion 
i. transparent to light. Using thls technique tho material unde.1:" investiga tion 1s studied 
in about tho 8ame torm 0.8 it origInally eXisted, while if tho powder ed me thod is used tho 

. sample is crushed to a powder and thus the or1g1nal structur e 111 destroyed ,. Both types of 
teohnique have their plaoe and a petrographer should be equully f amiliar wIth oach. The 
main advantage ot potrography seoms to 11e in the taot that th e compounds 1n their ori ginal 
mator1al oan be IdentIfIed and thia Is impossiblo when methods ar o u sed which requ1re tha t 
the snopie be put 1nto solutlon to obtain 10ns, or when the phy s 1cal character ot tho 
sample is altered. Tho main d1sadvantage of petrography is that opaquo substances are not 
8usceptiblo to this type of analysis exoo pt by using reflcc ted lieht trom tho surf ao e of 
poli shed sect10ns and these techniques ac o not as wall developed a_8 1n the thln..- s eotion and 
o11~lmmersion methods. 

One ot tho o~t3tundlng 8poctroscoplsts, working 1n the fi e ld of rocks, ores~ and 
mlnerala,ha. saId that the real ~ecret or his Suocess re s t ed 1n great part on the Cact 
that he was working in the sume l nboratory with a good petrogr apher . Potrography and 
spootrography supplement eaoh other in this type or work and when ever pos s1ble should 
be u •• d JOintly on an InvestigatIon. 

3. X-raY analy8is plays its own part as a valuable tool i n tho hand. of the 
soientist.. It i. used 1n metal te s ting, as an important asset to researoh laboratories; 
it i. almost eosential in oertain types or mineral identification, and i n numerous other 
applioation.. Until a. tew years 0.80 X-ray analysi8 was rather limited by the taot that 
very Cew tablea ot tundamental Clgure. and patterns had be on published. Eaoh worker had 
to work out hi. own salvation and thu8 muoh fundamental work W&8 repeatod by a numbor ot 
8eientistl. About 1"~-1'37 an extromely important list of thes e datn was published in a 
.paolal ed1tion ot the Amer10an Chemioal Soolaty, and this list has greatly stimulated 
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work. 1n this field.. It 1s to be " expeoted t ha. t interest 1n X-ray method. wlll oontinue 

to grow, and 1t 1s sate to prediot that within a relatively re. years mOlt universltlo1 

wl11 orfer so~e type of cours. 1n this field. 

4. The UI' ot t he ~l ectron mioroscop' 1s a. relatively reoent dlvelopsent. In 1937 
Dr. Louis Caryl Graton, a Harvard professo r, announoed a new mioroscope wolg~lng about 
one ton, whlch with utmost preoi s ion, us ing a range or 6000 diameters, can spot unit. 
o! go ld 80 .~all that 40 bililon or them would be worth only one oent. In June ot 1,,8 
German teohnicians announoed perteotion of a super-m1orosoope uslng beam. of eleotron. 
lnstead ot _avoS or light, with a magnlfloatlon faotor ot 20,400. Electron beame are 
stra.lghtened ln Do magnetIc call, pal sed through the speol.e.n to be Itlldled, toouled ln 
Another coll; lmpressions a re made on photographI0 eaulllon; voltage used 18 80,000. 
The magnitioat ion ot thIs German 1nstrumont compares to that ot ordlnsry high power 
m1orosoopes a bout as the size o f a penny compares to that ot a pinhead. Instrumentl 
ol thIs same general type wero 800n manufaotured 1n thi. country by .everal 1ndu.tr1al 
companIes but the prioe was p~ohibitive for most univers!tl •• or industrial oonoorns. 
A smaller sIzed model Is now on t ho market tor about *900. Thi. prieD 1s very attr&ctlvo 
but 1t may be that the same s1tuation ex1sts as .al e~pori.noed 1n the field ot spectros­
oopy when th~ markot Wu S flooded w1th small and modium slzed .peotroioopl.. the pur­
ohaler often obtalned one or the so before he knew their real limitatlons, and trequently 
he was bitterly d1sappointed when tho requ1~od work waa Juat too complioated to be handled 
by n 8~all 1nstruMont. There i s lIttle dcubt that the eleotron mlorosoope Is a very 
powerful and useful to ol 1n many f101ds of sc1ence but some of the cla1ms at the pre sont 
tlme lni6ht be clasB-ed as hlghly optimistiC if not extraVAgant. 

5. A very i ntorest1ng but not tully recoan1zed .ethod of aloroanalysis partioularly 
applicable to the atudy of orea nnd mine~a18 Is the oontaot print .ethod introduoed by 
GregOire Gutzelt 1n Maroh 1942 . This 15 a combInation ot e nu.ber QC .ethods In COMmOR 

uso Bnd 1ncludes the techniques of etohl ng &8 used by the .et~11urg18t, apot testa Aa 

uaed by the ohemJst, Qnd mioro-clectroanalyeia. It otrers vary intereat1ng possibllities 
and wl11 doubt.le8s ~A~ome used more otten onft~ It hal beooae .ore widlly known. !he 
mothod is a. lIodifll) a tlon of et.c h i ng t.O~t;B somnU.metl \l8f1d 1n the identlfioatlon of orel 
but otfors an advantage over auoh tests. Bo t.h the etoh and the oontaot print method 
are uSld _hen wur~ing wlth op&q~. ores and. mlnorals. In the etoh tlata a polIshed lection 
of the material to be studled is pt' eparod and this lurtaoe 1. then treatod with difterent 
oheNloal reagents t o dotormine whioh ot the constituent. ot the material are attaaked by 
dlfferent re&8en~e . Etoh proaeduros are ratner Blow and are reliabll only ln the hand. 
or an expert. The lr greateot 411advantage 18 that the poll shed lurtaoe II destroyed 
with eaoh test, thus maklng any f~rther mlorosoopic eXaainatlon iaposaible w1thout re­
erIndlna and rlpo11ahing. The new faoe be1n8 ditt.ro~ tro. the tlrot one, no looallza­
tion of the elements is possi ble. 

In the oontaot print m.thod ue. ls m~de of speolfl0 orean1o reagent. whloh give 
oolored oompllxe. wIth one or 1I0re elements. the prooedure us.d ls as tollow.: "A pleol 
of golat1n ~ oo atod paper is 1mpregnated w1th a .eleotive attaokina reagent. It ls thin 
plaoed on top of tho polished Burtaoe nnd pres lid down In oontaot with thl specImen. 
Atter the paper 1. relftovod it 11 developed l"n II,. reDolent that is speoltio for the qu.s­
tlonablo Ion. An i nverted imago ot the posltion ot the elo.ent on the polished surraoe 4 ' 
thus results. It The paplr 110.)" be eithe" Eastman Kodak Co. IlKind 867" or a alolay pho ... 
tographl0 paper treated wlth thlosulphate and thoroughly waahed In order to re.ove thl 
allver lalta. 

Thl. method has tho ndvantage or givlnS a tru~ pioture ot tho locali~ation ot each 
oloment on tho polished surface. It shows t~e presence or ab8anol of a given element 1n 
each mlnoral part1cle by ono test only, whlle by etch tests or .icrocry.talline tests 

4 • .I..I.Il.E. 1l1n1ng Technology, T.P. 1457; p.2, lIa~oll .. l,1I2 
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eaoh minoral grain must b~ t e sted sepa r ately. Usually about ten pr1nts oan be .ado with 
one polish and it 1a oasy to restore the origina l SMoothness by rubhlng the splcimen on 
felt. In some lnatances electrolytlc dissolution or the mineral 1. a ccompli shed but this 
1. limited to those mlnera.ls l(hloh are oonductors of electrloity. This 11 a.ccoapI"lshed 

by oonneot!ng the mineral to the po sitive pole of a ba ttery. The gela tin paper, so a ked 
with o.n atta.oklnr, re agent (o.n . Ilo(\trolyte ) , 1s pr eas.d down on t h e poli s he d surfaoo by 

mean. of a meta.l toll whlot 1s oonneotod t~ the nega tive pole of the ba ttery. To prevent 
too rap14 corroslon of the mineral tho intensity of the electr io current must be le88 tha. n 
50 _llilaapor... Generally a potontial fro m 2 tu 6 volta 1s auff1cient. Gutz81t 1 a pub. 
l1oation give. G l ~rge number oC speo1fl0 r oagents a nd prooodures; th15 article 1~ reoom­
oOD,nded to loiontiata working 1n tho Cl01d oC ~inernlogy. 

6. AnalYRi£ by menna or the polarogr aph i ~ rapidly t a king its proper pl uce 1n the 
t1tld DC ohum1oal analyal.. This type or analysis 1s based on the taot that var10us iona 
require ditfer'nt potential, tor t he1r d1scharge on n cathode. An ol ~ctrio oel1 60n­
talnins G .olutton or the 10n8 to bo deter~ined 1s Dub j ootod to a slowly i noroasing voltage 
~nd the ourrent 1. plotted against tho ca thodic pot~nt1 nl. nhen tho potonti a l reache. 
tho disohargo potential for a cation (po~lt1vely ohurgod lon~ ther o will be en increase 
in the ourrent At th1. point whioh will r OGult in a s harp bre~k in the plotted curve. 

7. Speotrooh(l mloal "nlolysll. Like all othe r brancheB of o.no.ly 01s this techniquo 
ha.s oertain adv.t1ntnges over. .other types of an a lYSi S, but it ha. s daf1.nit a limitations. 

As a menns of making r apid nnd exhaustive qualltn.tivc a nalyses of 0.11 of the metal s 
and a tew ot tho non-metals it 18 unequalled . UDing a s pectrograph, on e o&n mako analyses 
in an hour whioh .. ould tnke da.ys, ;we eks, or· eve n months by other me t hods; for 9xar.tple: 

a. Tho ~ualit&tlve and quantita tivo ~nnlyn i5 of hafnium 1n th e pre aenC8 
of zirconium. 

b. The qualita.t1ve and qua.ntitative ana lysis of r hon i um 1n th o pr esence 
or Ita.nganese. 

o. Tho quantitative ana.lysis of samples fur- s me ll a mounts of suoh ele­
menta 0.8 beryllium. t1n, zlrcon1um, aa ll1um, rubidium, oesium, ~nd 

l1thium. 

d. Tho detoction and quantit a tive estima tion or rubidium in tho presonoo 
ot ,xoIssivo amounts of potassium or tho detection a nd quantitat1ve 
est1Mation or oolium 1n the pres enoo or exccs s1ve amounts ot sodium; 
and lral.ll allounts or strontium in tho presonce of ba.rium a nd oa loiull. 

e. It i_ the only oomplet~ly s~t1sfa.ctory method for the analysis oC tho 
rtre eartha partioularly whon thore aro s evera l of this group present 
1n the .ame IQmple, this belng the u sual exper1ence. 

The 11mitationl or th1s method nre a.lmost entirely 1n quantitative \'Iork. Quant1t a tive 
determination. alway. have a limit of acouracy whioh usua lly rune a round 10 percont error 1n 
routine nno.lytl,. For oonstituents whloh run 10 pero ent or aor e 1n a sample, SOll'te other 
type of analYlli il uluo.lly better but, 0.8 the percenta ge ot tho de s ired oonat1tuent d,oreaaes 
1n the aample, apeotroeraphio analysis becomos more applioabl e and, at 0 .• 1 peroent and lower, 
1t i8 usually more accurate than other quan titative mDthoda. In routine analysi. the time 
neoessary to •• t up a prooedure is an important matter. But ~n r outine a na l ys is on the 8ame 
type of .ample day aCter d.a,y tlU mothod 13 unexcelled both. in aoouracy and in time. 

6. Fire Assay. Thla is probably tho oldost known method of ana.ly s is. It Is re a lly 
a small . son1e method ot smolting. Analysts in the we s tern part of the Unit ed Stat es are more 
familiar with th1s method than chemists in tho East . It is t he mo s t sati s factory mothod for 
the analys1s or ore. for such metals Ci.B Gold nnd silve r and t hc pla tinum gr oup of metals 
(pla tinum, palladium, ruthen1um, rhodIum, iri dium, and os mium). When usod in conjunction with 
~ pcctrography, oxtremely small quantit10s of those metals can be detect ed and quantitatively 
detormined. 
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At the presont tlmo thoro 1s no one method ot analysis which might be termed a 

universa.l "eurt .. all. 1I Eaoh known m-.thod ha.s its own partioular field and each method 

has its limitatIons. By recognizing this fact and by using ~ll of the methods appll~ 
cablo to any problem the analyst oan go ta.r toward getting the correct ans~er. This 
18 an ago or meohanization, and -analytical chemistry 1s rapidly tol10.1ng the trend. 

A student of analytical chomistry who intends to continue with this field all his pro­
resalon wou ld do well to learn as muoh as possible about optios and eleotr1oal l.t~Up., 
whloh of oourse inolude amplIfying systems, and to aoquire at least a nodding R&oqualnt­
ance with some of the analyt1cal methods used in fields outside of his own specialty. 
If he 18 will grounded 1n the principles or mathomatios, physios, and ohemistry, h' 
hns a roundation upon whioh to build when he Is $udden~y thrust Into other flelds of 
801enc8, and It usually happens that Q graduate seldom does nil of his industrial work 
entirely within his own rather narrow spccialtyo 

IlAIlRISOII COMl!ISSI ONED IN NAVY 

Dr. II. C. Harr1son, Ch1cf Chemist in charge oC tho DeparttQentls spectrographic 

laboratory, . has boon commlssioned lIeutenant in the Navy .and left on Way 11 to ongage 
1n spocial1zed work. Dr. HarrI son, who rece1ved degreos from ~ashington and Leo nnd 
Cornoll Un1vers1ties, c;n.mo . to the DQpa~tmunt 1n 1~42 from the New York Stu.t'l 901lege 
of Ceramics whore ho was prore s ~or or chomistrY4 He Installod the Departmont~s 3-moter 
grating spectrograph made by Baird ASSOCiates, and sot up an~lytlcal technIqups Cor the 
groat vnriety ~r matoriala received for analysis. In addition to mineral a.nd fi'lutal 
products, tho,!;o r.t~torio.ls included pOisons, IHlmp loG us ed as evidenoe in crioa dotaction 
00. R8S, und vegntction s amp los relatIng to agricultural renearoh ~ 

Ulss E&tller Millar, ceramic pngineer and formerly assistant to Dr. Harrison, has 
taken over tho sp ect rogr~phlc work of the Depnr tmen t . 

BLAST HOLE OIA/WIlD DRILLING 

A par~loularly Intcro st l~8 and ugeful booklot for mining engineers han beon Issued 
by J. K. 3mlt & 50ns, 157 Cha.mbers St., How York, doalers 1n diamond drIll blts. This 
illustra ted booklet tracca the development of dicrnond blast hole drl11tnB a.nd fully 
desoribes such applIcatIons at many of the large Cnnl.l.d1an m1nes 1noluding Noranda, 
Aldermac, O!{nlto Amulet, F11n Flon, Howe Sound, .a.nd Stoep Rook Iran !.tine.,. :.. d1scuG3ion 
ot drlll!ng equipment is incl~ded. Tho publicAt10n 1s sent free of Charge on. request. 
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PLI10RSPAR 

Intro duot1on: 

Fluor.par, known in works on mineralogy a. "tluorlte," 1s a .1nora1 1.por1;o.n1; to 
.,.Iral Indu.trl,.. It. gr.atest USI 1. 1n the st.,l industry, where 1t 1. ""nt1al 
al a tlux, theretore 1t 18 malt Importnnt 1n the war program. In tho chemical indus try, 
1t 1 1 the balle mater1a l Crom whloh hydrotluorI0 a oid 1s made, ~nd 1n th e olra&io in­
dUltry it 18 used in the manuf aoture ot opa l glass and enamels. Perfoot orystal s of 
tluorspar are ot value i n tho making of optical instru. ent s . Although the phY8ioal 
properties of fluorspar are of importanoo to tho opt ~. oa l Industr-y, in lIIoat oC ita uses 
fluor8par is omploy~d fo r its oheml~ al properties, F. p e,if lcally, tor ita low melting 
po1nt and 1ta fluxing abil1ty. In fact, the name fluorspar is de~iv.d from the Latin 
word tltluore" whioh me ans "to flow." 

In industry, f"luor8po.~ i s frequently referred to a s "e p'l.r. 1t 

Hlotory, 

The first reoorded use of fluorspar W0.8 1n 152~ when Agri o ~ ln wrot o of its us . a s 
a tlux. In the sQ early day., the .tneral yaa thought indispensab 13 t o amelting operations. 
Early 11'1 the l~th ~entu~y, however, when improvemente hed ~oen mad' i n •• tnllurgical •• t hod. 
and equipment, limestone took the pla~e of the ra!;" ~ and (,! o 9 t· l~ fl. uor spar , ~ xoept in the 
'.eltln. ot highly refraotory orel. 

~luorlpar wa. tIrlt ~8.d by prehistorIc tolk or by the Indians who took advanta,. 
ot it ~ b.n~tlful oolora and it. tranlparency in the making or Jewelry and orna.entl. It 
wa. produoed oo •• erolnlly in the United State. for the fir.t ti.e 1n 1837 when it wa. 
ained trom a topaz veln near Trumbull, Conneotiout, and used ln the smeltlng ot oopper 
oro.. Tho minernl at that t1m. sold ror $60 per ton. Although tho pro.onoo or fluor.par 
in the Illinol.-Klntuoky di.trlot wa. reopgnlzed for •• veral yeara pre~oualy, the tlret 
alnin, oC the now~famou. depoaita besan 1n 1842; the t1rst ahip.enta wert _ad. 1n 1871. 
The Royal aine. 1n western Kentuoky furnished the ore, whioh _a' ground at the a1ne. and 
~hon .hippod to aln •• works 1n B~lt1.oro. 

In the Un1t.d State., the manutaoture oC alas. and oC hydrotluori0 aold abeorbed the 
sreateat tonna.e. or the available fluor.par until 18~8. Then a. the mineral wal n.eded 
a. a tlux and oll.n.ing agent in the basic open-hearth proce •• tor .t •• l, tluorspar begnn 
to .hoy itl i.portano. to the .teel indultry. Within a few years thl. new prooe •• absorb.d 
a gr.ater tonnage ot fluor_par than the older usee; 1n reoent year' the tonnage u •• d in the 
aakina ot at.el hal aoared to 80 percent ot the total yearly do.eatio produotion. 
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Ev en beror. t he fir s t wo rld war, the nation depended upon the Illinois-Ke ntucky field 
for the bulk. oC its fluorspar. 'Kith the beginning of forld f a r I, a great demnnd aroae 
tor fluorspar, and small depo sita allover t he country were developed a nd ~ln.d Cor thl1 
mineral. After the end oC the wnr, howover, lIIany sliall IIlne owners to·und further _lnlns 
unprofitable. Slnol 1,18, at least ,0 peroont ot our domestic supply ot tluo~.par hal 
be.n derived Crom the Illlno18 ~ K.ntucky fleld, with about 5 percent ooming froa Colorado. 

PhYlloal a n d o hemical propertlea: 

The chemioal composition DC Cluorspar 1s CaF21 oaloium fluoride. It repre.ent. a 
h&rdn~ •• of ~ In ~oh.' a.ale, belng harder than "9al.ite (,) and softer th&D &patlt. (5). 
Fluorspar oryatnlllze8 1n the isometric system, orten ror.~n, pertect oub •• , and a180 
h4vlng excellont ootahedral oleavage. Its speo1fio gravIty 19 ).18, and it ••• ltlng point 
l1e. between 12700 and 1)67° e.; pure oalclu~ fluoride melts at 1)87· C. 1he tracture 
lureaoe 1s oono hoidal or splintery. When the .in_ral 18 crystalline,. it' luster 1s vlt­
rtOuIJ when granular, it 18 dull or ea rthy. 

Fluorspar ranges 1n oolor Crom the olear, colorless crystal through many shad •• ot 
yellow, gr •• n, brown, pink, vIolet, and purple. The reason tor the dIfferences 1n color 
1s not known. The ralnoro.l may b. transparent, trans luoent, or opaque, depending upon the 
form 1n whioh it 1s round. It 1s rarely contaminated with impurities, and is usua lly 
found as a ma8S of very pur e orystalline mate r ial, with vag. oontaining aggregates ot 
oubioal orystals. It may also be round i n granular torm, varying trom fine to ooarse. 
Other form. are ban~od veins or f ibroua maSSOS with r adiating struoture. Soma specimen. 
~r fluorspar will fluo resOA und er an ultraviol~t l1 Rht, .hjl~ otherR exhibit phos ­
phorescenoe ~hen heated O~ ~~ratohed~ 

Fluorspar oa n be difr.~on~lat. d f ro m calcite by its failure to eftervesce when 
treated with d1lute hydrochlor1 c aoid. 

Oeolog1 0a l assooiations : 

Fluorspar is found under widely different cond1tions and 1n all kinds of rooks. 
It is most abundant in veine a nd in sedimentary formations, but is a lso round In small 
quantities in granite, syenite, pegmat ite, gneis., and schIst, and . aay a ppear even in 
voloanio rocks. It may be n sso cinted with cal Cite, bnrite, qunrtz .• ga.lena, a.nd Ipha.lerlte. 
It 18 a common gan gue mineral of are deposit., particularly thos~ ~r lead and ~lno are. 
tormed under moderat e to low t emperatures and pressure'. freque ntly it i. not tta.ible 
to dttermine whether a deposit ot t his sort may be worked prImarily for the lead a.nd zino 
or for the rluorapar "ga.ngue." 

Lindgren (Kine~&l DepOSits, 4th ed.) con s ider. fluor.par to be one or a group whloh 
he term. Itperliltent" minerala. These, t) e say., seem to be lesl .ensitive than other. 
to phy.lonl oonditlo~8 nnd recur 1n very difterent env1ronaenta. Fluor.par 1. found 1n 
ore deposit. Cormed by aa.gantio sepa ration, oo ntaot meta.orphi •• , ~nd deposltion in 
vein. as a re su lt or circulating hydrotherma.l solution.. It 11 alIa round, together 
with galtna and sphalerite, a t moderate to sha llow depth. ~n sedi.entary rooks. So •• 
geologists oons i de r t hes e l atter deposits to have t he ir origln in rising aa,aatic .ol~­
tions, While othe rs b eli ove that clrculating meteorlo waters furnished the material. for 
the depO Sito, 

The rollowing discussion at tho conditions under whioh fluorapa.r 1s round hal been 
derived largely from U. S. Bureau ot Ul nc s Bulletin 2~4. 

1. Almost a ll the l_portant deposits oC fluorspar are e1ther in or near tault lone • • 
They are oi the r vein til11ng., replno ements ot the wall rook, r ep lace ment a ot sedlaontary 
beda (particularly l imostones) near fault fissures, or fillings ot solution cavlti •• near 
t ault •• Weath.rln~or the more solublo minerala of the veln aa.y produce reSIdual depo.ita 
ur fluorlpa.r called "gravel-spar. 1I 
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2. Almost all the 1mportant deposits of fluorspar are found 1n limestone. Or calcite 

veins. Caloareoua beds 8ee. to Cavor the formatlon of large, rioh deposits ot the spar. 
In the Illinois - Kentuoky fiold where the faults cut oalcareous bod., such aa lim •• ton •• 
and limy sbales and sandstones, or where tho faults woro originally tilled with oalclte, 
the d~poSlt. at fluorspar are wid.at ~nd best. However, where the Cault. cut through 
highly 8111naous bods, the deposits pinch and deorease 1n value. 

Although mOlt deposits ot fluorspar In igneoua rocks are of •• al1 extent, at Wagon 
Whe.l Gap, Colorado, the fluorspar occurs 1n Tertiar¥ volcanio rooke, tormine the larg •• t 
and mOlt persi8tent deposit known in i&neou. ~ock.. That there i. 11me 1n this arIa, 
how.~er, il ehown by the fact that the Wagon Wheel Gap vel~, if proJeoted, would out ~ 
depos1t ot travertine not far 4.ayo 

30 Almost all the important depo.1ts ot fluorspar either show, or are found near, 
8vldlnol' of igneoua notivlty. Such evldencea any takl the form at intrusive dike., hot 
minlral apringl, or Similar fentureD. It IOlms probable that, In .Olt deposita ot tluor­
spar, the fluorine, together with the other ele.ents that form the veln, Was brought up 
by aBoend.ing bot. maglDat~c solutions. Tbe oaiclull traotion of the flu~r.par aay have be.n 
brought up in the aase solutions or may havo been derived tram the oaloareoua bid. cut 
by th~ tault. It i. not to be assumed, however, that all depOSita at fluorspar were 
formed 1n this Yay. 

In lar,G depos1ta the fluorspar tend. to be white and gray, whlle 1n the I~allor 
veln. and in s11iceous rooks tho fluor.par may be green and purpl., part10ularly Dlar 
the surt4ce~ The reaSon for thls variation in color 1s not known. 

DepOSits 1n the United State8 ~ 

The fluorspar-producing area _hlch for years has furnished tho Un1ted St~tes wlth 
at loast ~O percent of her needs, and whioh is probably the greatest. fluorspar d.posit 
1n the 'World, is an area about 40 ml1a8 square et.raddllng thft Ohio River 1n I111noi8 and 
XentuckY. The field 1s underlain by nearly horl~ontal Paleo 1~ ~o se~imentary.bed. cut by 
~any steepll dipping norllal taul t.tI a.nd by (Uk~s of altA .... "d '~I'I .1,, (\ anlt\ ~Q The fluorspar 1s 
found either 1n velns occupying the nearly vertl(\al tault tls8urOB o!- in horlzontal, 
tabular bodies or lan,ea. 

~ost ot the production of fluorspar troM thi s area has eome froe the veln dep081tav 
Tho total produotion 1s estimated at more than 2,500,000 ton8~ The veins, ranging in width 
CroM a fraotlon of an inoh to 30 teet, are oomposed ma1nly of fluorapar and oaloit.. Fluor· 
spar haa b.en round more than 720 feet underground In 11l1nol_, and at deptha greater 1han 
400 teet 1n Kentucky~ At depth, however, the fluorspar mQY deoreas. 1n amount and give way 
to oaloite • • The vein. probably underwent two plriod. of depositlont first, vein tilllng, 
and seoond, roplacement of oalo~reous material of tho wall rock. 

The to.bulo.r or lentioular depos1t., known 0.8 1Ibcddlng,tt "bedded," or ublanket," 
dlpo'~t., hay. produoed more than 100,000 ton. of fluorspar. ~nd r.se~vG' ~ay be estimated 
at .any t1.e. this tonnage. F1uor.par, in Ilght and dark oolored banda, haa replaoed the 
upper beds ot the Fredon1a lime.tone of Ulss1s.1pplan aSe near Cave In Rook, Illlnol •• 
A root or nearly i~pervlou. shale prevented tho further asoens1~n ot . ho~ .1n.~alizinl 

aolutions which rose alona 81nor flasure.. The solutions were toroed to spread out tan­
wl.e bentat.h this .tra~ulI, repla.cing the lilD~ston •• with fluorlpar. The Cave In Rook 
distriot 11es Just east ot the highly taulted ~one 1n whloh the veln ~epo~lt. ~t tluor­
spar are 10 notable. The tluorspar-formlng solutions 8ay have spread tro. th •• e maJor 
fraoture. to the •• all~r outlying taults. The tabular deposita rana_ in thiokne •• tro. 
a fo. inohe. to aore than 12 teet; the av.r~8' th1cKn8.s m1nAd ~. abou~ 4 fll~. vu •• 
oontaining aggregate • . of perfectly Cormed tluol"spar cryst£l.la hA.v~ bfllen found. in thl •• 
beddod dlposita. 
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Fluorspar 1 •• ined on it. own acoount at siveral plaoe. 1n Colorado, lnoluding 
~Q8on Ih •• l Gap, Jamestown, North Gate, and- Brown Canyon. It I, nlso found 1n •• tal ­
llterou. or. depolltl &. a gangul m1neral. A basic open-hearth stsil plant at Pueblo 
furnished the first major market tor Colorado spar. 

Acccr dlng to Mln.r~l. Yearbook, 1,41, shlp.ento or Cluorlpar Cro. 1870, when pro­
duction began, to 1,41 total 4,848,000 sbort tons, or this tannaso, Il11n018 turnish ed 
56 peroent and Kentuoky, ,6 plroent. Colorado hal shipped approzlmataly 5 perclnt ot 
thls total. 

Fluor'par 18 found and mined 1n aGny other placoa 1n tho United States, but none 
h UB r~aohed tho prominenco of thl Illinois-Kentuoky field. Contral Kontucky, New, Ho.mp­

shire ~ und Tonneao o8 bonat a s ma ll producti9n of the mineral. In th e west orn United 
States , much or the fluorspar ia round in igneous rooks, and, althouch many of these 
depO Sita are too low 1n value to permlt mining, commerGial production has been r eported 
in Ari zona, Culifornia, Nevada, N.w Uexloo, Utah , and Washington. 

f orels n depos1ts; 

On ' tbe Amel'lcan cont1nent, fluorspar 1s mined 1n Canada, Nowfoundla.nd, Mexico, and 
Argentina. On th e European oont1nent, 1t is pro duced 1n ~ngland ~ Franco, Gormany, Spain, 
and Ita.ly. The Enc lish depo s ita are f ound 1n Derbyshire , Durham, 90rnw411, Dovon, and 
North iln l es. In Derbyshire, tho vei ns, which cut Pa.l o nzoi~ 2 imcs t~nQs, averngo 6 foet 
1n width. Tho,f' 'I'~re mined or1a1nally for l end, t h! fluorspar ganguo belng lett 1n wQ.s t e 
heaps. L~t~r, how ovor, tho rluorspar was ext!'a.otod trom th1s wnate materoial. l!'luor ep3.r 
1s a bundant 1n sevoral plao.1 in Glrmany; mining il .fficient and noa!'-by marke~s aro 
excellont. Atr1c a , China, and Australia also produce 80me fluorspar. 

Fluorspar ulad 1n tho Itlll 1ndustry .Ul t oontain not less than 85 peroent CaP2 and 
not more than 5 plrcent S102 _ fhl lulphur content .uat be kept below 0.3 percent. The 
gra.de of fluor.pllr used 1n ae'talluru 1. known al "gravel,1! whioh il not to be confusod 
with th o gr avel-spar formod by DurCaol .eathering. The size of the gravel fragmenta, 
~ lthough u su~lly rrom 5/8-lnoh to duot, actually depends on the nature oC the tluor.p~r 
dopo sit a nd on the m11ling proce.l. 

fluorapar 1_ of v~lul in the balio open. hearth prOClsI bocausl of 1ts low melting 
po1nt and lta fluldlty vhen •• lted. It hao the abl1lty to lower the .eltlng polnt or the 
Ilag by form1ng outeotic. with silica, calolu. and ba.r1u. SUlphate., alumina, and other 
refractory ma.teriall~ thereby rendering the slag fluid and l/lly to handle. Furnace 
temperatur ~s cnn be loworod nnd the whole operation 18 tacilitatld. Bleau.e .ot the 1n­
oroas ed fluidity of the .1&" the ga.Gs fro. the motal -'1 esoape l/lsily; barmrul impurities 
luch 48 sulphur and pholphorus arl removed by volatilization and by slagging. The ohomistry 
of tho reactions tha t ooour whon tluorlpar is employed a6 a flux are not tully ~nderstood. 
Tho t act r emains, however, that fluorepar 1s more offic1ent &S 11 tlux ln this process than 
limestone, espeoially when rorraotory are. are to bo smelted, and i8 moro usetul than its 
best substitute, olllolum ohloride. 

An oponwhlllrth furnaoe hal, on tho aVoraae , a oapacity or 50 to 60 tons. F1rat,a 
quantity ot l1~e.tone, welghing nbout ona-tonth ot th e weight or the metal charge, l_ 
Ipread over tho bottom. Then the piS iron and scrap are added, and the heat1ng beginl. 
Whon the melting at the ohars_ is oo~plete, the limestone rises thro~eh the charge to 
the top and floate on the surfaoe. Aa heating continues, th1s s lag mny beoome Q. thi ck 
masS which provo nt' the •• cnp. ot GalOS trom the molted charge. Fluorspar ls then added 
to incrense the tlu1d1ty ot the alag. Operntor8 d1ft.r 0.8 to the tlme at wh10h the 

,fluorspar Ihould bo introducod; .ome add 1t in Imall quantitios throughout the melt but 
othera add 1t Just betore tapping. The amount of fluorspar used per ton or stOll r anges 
Crom 4 lb. to 25 lb., but aver~a.a 5 to 8 lb. 
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Fluo~8par has several other uses 1n the metallurgIcal industry. It 1s used 1n iron 
tound~18s 0.8 a flux 1n the production of the finer grades of castings, such A8 heating 

41 

a nd plumbing equ1pment, and automobIle oylinder. and blocks. So· •• electrio-furnaoe plants 
find a use for fluorspar 1n making allay steela 1n whloh it performs the eaae fUnetion ot 
~ flux as In the basic open~h8arth .teel proo •• s. The quantIty Uled averas •• 20 lb. per 
ton of steel.. The fluorspar uald tor making terro-alloy. In eleotrla-turnaoe plants aust 
bo high in CaF2 and low in 5102' and 18 uaually lu.p al •• ranglng rro. 5 to 6 lnob •• 1n 
diameter to dust o The produotion of nlckel and monel metal, a8 well aa the ••• ltlng ot 
refraotory ore., requires 8mall quantities ot fluorspar. 

The chemical industr y require. fluorspar malnly tor the aanufacture or hydrorluorio 
a cid . Aoid- grade fluorspar mUlt oontaln a mlnl.u. or ,8 percent CaP2 and a aaxlaua or 
1 peroent eaoh DC silloa a nd calolum oarbonate. · ObJeotionable 1mpur1t1es are lead, z1no, 
and 1ron ainerals. Ao1d spar may be ground at the mines, or may bo shipped in lump and 
grnvel .iZ.8. The aold Is produoed by treating ground fluor spa r wlth oonoentrated suI· 
phurlc aoid . Hydrofluorio aold i5 used in etchlng glass and 1n mak1ng fluor1ne coapounds, 
the inorganic and organio fluorldes and the silico-rluor1delG "any tluorine oo.pounds 
are used indus trially in preservatlve., In •• otiold81, and dyestutts. I1freon," dlchlorodl­
tluo~oaethane, a ne. refr1serating .ediu., 18 nonexplos1ve, non1nrla.a~~le, a~d a180st 
nonpolsonou8. fluorsp a r 1s also employed 1n the manufaoture or artlfioial oryollte. The 
rluorspar 1. us~d to produc. hydrofluorio a4id, which in turn 18 used to aake the synthetic 
aryolite, & 80d1u. aluminum tluoride. 41ua1num is thon recovered by eleotrol~tia 8ethods 
tro. a coab1nation of natural and art1ficial cryolite. 

Fluorspar 1s also used in the chemlcal industry ln the extraction ot pota.81u. fro. 
t,ldspar and from p~ rtland cement tlue dU8t; lt 18 also used 1n the manutacture of calclu. 
carbide and cyanamld. 

In oeraalcs, fluors par ls valued tor 1t. ab11ity to produce cloudy or whit e opaqu6 
glas8G It i8 also employed in the 'manutaoture of enamels, facings for brick, and port~ 
land c.ment . Ceram1 0 spar must conta1n troa '5 to ,8 peroent CaF2 and not more than 
3 per~ent 5102' It aust be pure white when ground, and free of ~ g ad, ' .~ no, and ~ulphur 

i.purl U, 98. 

A very •• all amount ot fluorspar is absorbed each year by the optioal industry. 
Opt10al spar aust be a8 clear a8 glas8, with no inclusions, c~acks~ lnclpient oleavage 
marke, or oloudines s . Colorl.ss orystals are best, although those with fa1nt tinges of 
yellow or greln aay also have value. Because ot itl low Indez or retraction, ita weak 
color dispersion, and 1ta la.ok or doub.lo retraotion tluorspar 1. us.d to correct len.e 8 
for colo r and spherical aberration. The lense. are used in speotrosoop.s, aicroscopes, 
a nd saall tellsoopes . Colored fluorspar orystals, although relatively sor~, may be .ad. 
into Jeyel~Y9 Optioal spar 1_ round 1n plac •• 1n Il11n01s and Kentucky. 

The following table , taken tram Mineral, YearbOok, 1941, slY .. the tonnase. of tho 
fluorlpar shipped rro. ,_ines 1n tho Unlted tS"tates 1n 1,40-41, by usel: 

1,40 1,41 
Percent Short Pero.nt Sbort 

ru ot total ton. or total tons 

Shol 62.68 162,772 66.77 214,120 
foundry 1.21 2,82, .85 2,724 
Gla8s &: enalllel 8.68 20,262 2. " )2,051 
Hydrorluorio aold 14.), )),608 16. 4) 52,67/j 
Misoellaneou8 2.41 5,640 2.16 6,'16 

26,,)7 225,118 26.20 )08,485 
'oreign consu.ptlcn ).6) 8,482 ) . 80 12,18/j 

100.00 233,600 100. 00 3.20,66, 
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Prospecting, &lnlng, and mill1ns : 

Deposlts of fluorspar may be rooognized on the surfact by tho presence of gravel· 
8par ~ the result of .urfa~. weathering of fluor.par-rlch depo s lts. In an area of known 
vein deposita, a Bearch for faults may disclose n.w fluorspar-bearing v.lns. In the 
I llinoisoKentuoky field, prospeoting by geophys ical msthods has brought to light concealed 
f aults whloh .ay prove to contain . par. In the r.at, tho pre se noe ot fluorspar sand In 
anthills, or as n gangue mineral In mota lliferou8 volns may lnd io a te oommercial deposita. 

Tho nature of t he deposit and the skill of the operator dtterm1ne the a,thod of 

m1ning . Usually, fluorspar 1. mined ~nderground, al metallio orel are mined . Howev.r, 
whe r e gravel-spar is sufficIently rich it may b. min.d by open-pit methods. Thas. 4.po~lte 
ar e now boing worked extensively owing to the increas ed demand ot the ateel industry 
tor spar. 

Industrial Minerals and Rocks (1937) gives these method. of preparation ot the ore: 
selec tlon In tho mlno, orushing, washing with Jet. of water or in log washers, hand 
pl oklng on belta, soreening, gravity concentration by Jig. and ta.bles, and tlotation. 
The math,od ot m11ling wquld depend In part upon the nature nnd qua.ntlty of the impurities. 
The ohar actor of the oro a.nd the use to which it io to be put also atfeot the milling 
pr oces s . Although lome deposita are 80 pure that a marketable produot oan be obtained by 
hand cobbing a.nd sorting, mOlt deposits ne_d a aore thorough prepara.tion tor market. 
Some Impuriti.l, such as ca lCite, quartz, olay, and land, &re not 
they reduoe tht oa loiu. tluoride oontent oC the tinished produot. 
gale na, spha lerite, and pyrite, are detinitely obJeotionable, and 
method or another before the .par onn be shipped. 

aotually har.tul although 
Other., suoh •• barite, 

au.t bo removed by onl 

In the United Statel in 1,41, the avernge oompo8ite selling prioe ot all srade . ot 
t l uorspar ( both dome s tio a nd importod), a. delivered to th e oon.um.~, W4' $20 .,8 per ton. 
Thi. is only slightly above the 1,40 oomposit e price of $20.40. The average selling pr ice 
ot tluorspar shipped to domestic .teel plants , f . o.b. Illinois -Kentucky mines, Wa' $19.62 
a ahort ton j t~ manufaoturers ot hydrofluorio aoid, $26.78; and to makers ot glal' and 
enamel, $27.3'. On January 20, 1,42, the orfi •• or price Administration asked producer. 
not to s,611 fluorapo.~, or publIsh or quote prioe. on the .lnera1, above the prioe. In 
Q fr e~t On January 2, 1,42 . How ever , 8in08 that date .ubstnntial inorea ~el 1n prioe haye 
boon granted, giving Impetu. to t he previously lagging produotion. 

The War Produotion Board rate. fluorapar in Group I among thl materials in inluftl­
cient supply to satI.fy ~ar plul .ssential industrial d.mandl. Government purchase. ot 
th e mineral made through the Uetals Reserve Co. are f.o.b. the railroad point neareat 
the mine at a price based upon "EffectIve CaF2 Content." This I. determined by deduotlng 
2* t!mes the silica (~lC2) cont ~nt trom the total CaF2 content. Por metallurgioal grade 
the max1mum pr1ce for errectivo CaF2 content Is th~ amo~nt listed below plus either 
(1) railro ad froight from produoer'l shipping point to the pro ducer 's plant, or (2) ra1l~ 
road fr oight from ROSiclare, Illinois , to oonsumer's plant, whI0hev,r 1s lower: 

Effeotive Car? cont ont 

or more 
but less than 

" " " 
10.. than 60':: 

Bas. Prioo 
per short ton 

$33.00 
32.00 
31,00 
30.00 

For aoid and ceram10 srad •• the ba •• analyaie i. 95.5~ CnF2 and 1.5~ S102 with baSI 
p~~oe of $37~OO per ton plua r a ilroad trel,ht na oomputed ro~ .etallursioal grad.. Pre.Iu •• 
are gl ve n a nd penalties iapoled tor var1ation. tro. the baae &na1Yli.. Speclfioation •• ~ 
be obtained troa Metal. ae.ervi Company. 
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World produotion: 

About Cour·flftha of tho total annual ~rld productton ot fluorapar 1s furn1shed by 

the Un1ted State., Germany, Frnnoe, the Unitod K1ngdom, nnd tho U.S.S.R. Fro. 1,1, through 
1926, tho United States produced more fluor. par annually than any othor oountry. In 1,27 
Oormnny led the world 1n fluor.par production. S1noe that t1me tho land hal altornated 
betwoen Gor.any and tho United Stato.. Por years Germany furnlGhed the bulk or the tluor­
.par importod into the United State., but reoontly, and with good reason, thl1 IUPp11 hal 
b •• n out ott. In 1,41 fluorspar wal imported trom Uoxloo, Spain, the United Klngdo., and 
other Alli,d and non-bel11gorent nations. 

Uth1n tho 1nst 
hns alQo.t doublod. 
1,41, 2,0,0'5 tons. 

few years the tonnase or fluorspar ahipped within the United State. 

In 19'9, 165,806 'on. wn •• h1pped; in 1940, 211,,17 toni, and 1n 
Although production stntiatic. at the Axl. ft&tlonl are laoklng, the 

Unlted State. probably lead. the world in produotlon, l~portatlon, and oonsumpt10n of 
fluor.par. 
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CHROME LIlNING ACTIVITY 

Joyce B. Pr1e.taf 

The So urdough Chrome mlne on Baldface Creek, Curry County, whloh was formerly owned and 
oper:J. tod by Rustle88 laning Corporation, has been t ake n oval' by L~r. J. K" Remoen n.nd 1_ cur­
rently boina opera tod by a crew of four aon under tho Dupervls10n ot Ben Baker. Remlen re­
ports that 66 tons of low-Iron ore runnlnC about 45% cr20, haa a lready boen dellvered to tbe 
Cot~18 Roserve depot at Grant. Pas. and t hat tho prospecta tor mo~o ore of botter g~ad. are 
cood. 

* • * ~ * • * • * • • 
The Cyolone Gap property in Siskiyou County, northern Callfornla, whioh hal boen 

operated by Romlen tor tho past throe ye4~s,wl11 be reopened noxt .eek when a crew ot 
three or tour men wl11 .tart a drltt to the eaat troa the present oro body to determlne 
it any nddltlonnl arc can be obtainod. 

• * * ~ • * • • * * * 
The Gre1 Ea810 Chrome ml11, tormerly operated by Rustlc •• Ulnins Corp., ,0 al1e. 

wost ot WilloWI, California, hal been aold to a m1nlng oompany ln Ne. Mexioo whloh intand. 
to use It for oonoentratlng manganese ore. The Groy Engle ml1l ooa.ld op.ratlon. thl1 
.prlng atter e.ha.ultlng a l a rge body of low-grad. chroae ore. 

* * ~ ~ * * • * • • • 
John Robertson continu es to shlp good chrome ore tram the 1111nols Chro.e mine on the 

I l11no18 River 18 miles we9t of Solma, Oregon. Produotion Is at tho rnte at about 700 ton. 
n month, a nd th o ore 1s truokod to the wotall Reserve Compa.ny puroha8ing dopot at Grant. Pas •• 
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UNITED ST .lTES lJEi\CUay PRODUCTION, 1,43 

According to Mineral Uo.rkot Roport No.11,1 reloaD od by t he U~S. Bure&u DC Minea, June 10, 1,44, 

"The morcury 
sine. 1882. 

output 1n 1,43 totAled 51,929 flasks which repro s entod 0. now peak rat. 
Thls high productlon Yal 1n response to tho stlmuli provided by historio 

peak pricoe, Government buyIng and other alda and was made d.spite labor shortage. 
and ineftici en cy, and other handicaps. Tho opening of the Ne. Idrla-Alaska (ned Dlvil) 
mln., AlaskA, on Do largor loale 1n 1943, t ho attainment ot peak annual production at 
the Now ldrla mine, Cnlir., atter more than 80 years operati on, tho almost quadrupling 
·or output at the Abbott mlne, Calif., the 9ubstnntlal «&in a t Kt. Jackson mlne, Ca11f., 
and tho almost doubllng or l~rge-scnle pro duotion ~t tho nowly opened He rme. m1ne, 
Idaho, wero the prinoipnl (aotors thnt erasod the l os ses at many other minot and aocountad 
tor tho 1ncreaae a lready noted. 

~ercur7 Prcdu.ed in tho Unitsd St~tes , 1,42-43, by State. 

1242 1943 
Produc1ng Plask. Value y Produe1n« Plo..k. Value U. 

mine. (76 pounds) m1ncs ( 76 pcundo) 
AlaSka (y) (V) (V) 3 766 $ 153,435 
Arizona 7 701 

* 
1)7,641 3 541 105,60, 

Ark:anlas 16 2, ,,2 46,,66, 18 1,532 2",062 
C ~Ufcrnia 65 2",06 5,672, 043 65 )),812 6,600,440 
Idahc (y) (y) (y) 1 4,261 831,,,0 
Nevada 40 5,201 1,021,217 )) 4,577 8",476 
Oregon 23 6,"5 1,361,687 16 4,651 ,07,,22 
Texas (y) (y) (V) 7 1,76, 345,326 
Ubh (V) (y) (1/) 
Jaahlngton (y) (y) (y) 
Undistributed 1) 5,711 1,121,355 

184 50,846 146 10,137,060 

!I Value onlaulo.te d at average prio. at New ,York. 
or J!I1n •• not at lIberty to publilh. II 

!I , InQludod , und~r. . fOnd18trlbutod~, Bureau 

* • * ••• 
"The average grade or ore trlated rose in 1943, against the historlc trend. In 
1943 the arade was 0.31 peroent (6.28~ pound are), oompared wIth 0.25 peroent 1n 
1,42 (5-pound ere), 0.26 (5.2-pound cro) in 1,41, 0. ,1 (6.2 - pcund ere) in 1,40, 
and 0.37 (7.4-pound cro) in 1'3'." 

•••••• ***.* •••• ** .... * •• *.~***** 

COAL SHORTAGE 

Address1n, tho Uational A •• oolatlon ot Purohasing Agent. thl' .Iek Deputy Solld Fuel. 
Admlnl.tr~tor Charle. J. Potter estimated a bituminoul ooal shortagl at ,0 ml1110n toni 
thi. comins wint.r (5,6 millicn ten. prcducticn againot 626 millicn requir •• ont.), with an 
8 million ~on Ihorta,. 1n anthracitl. pot tor atntod that rloour'l oan be had to thrte 
measures, (1) reduol consumption by domestio consumor8, (2) 'UbBt1tutl llal dlslrable ooal 
in many Ilrvlee., and (3) out down on lnduotrinl oon.umption. HI stated that the tirst 
two .eaourt. are be1na tollowed out 1n varyinl desree and foreealt the pOlllb111ty at 
tithlr n ourtail.ont In thl supply In non- essont1al Industrial or a ,enera1 out-baok 
arr.ctin, all industrie •• 

Fro. BulletIn Service, The American Wining Conares., Juno 2, 1944. 
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MINERAL RIGHTS IN REVESTED OREGON LANDS 

by 

I r ving Rand 
State Sinatop 

The .1nlng 1ndu8try or • • atern Or .gon 18 serlously affeoted by an inte r pretation 
placed by the Seoretary ot the Interior upon the acta or Congr ••• relating to the rl ­
••• t.d Or.gon and California Railroad land. and the rloonvey.d COOl Bay lagon Road grant 
land.. Thl •• lands aggregate approxiaately two and a halt million a~re., 1n a lternate 
seotions ,en,rally, 1n the Dounti,s ot Jo.eph1ne, ~aokson, Curr y, COOl, Dougla., Lane, 
Linn, Benton , "arion, Polk, Clackaaas, Yamhill, and 10 •• othe~ s . 11thln .thls vast are., 
froa the Coluabla River on the northerly boundary of Or econ to the Ca11Cornia. Ore8on 
boundary on the louth, there are 1n all reas onable pr Obability aany al ye~ undi.ooyered 
aineral deposit. or vari ous kind. and oC great value o 

When tbe Or egon and Calitornia Railroad gr ant land. beea • • "revested" in the Untted 
State., the Conar ••• on Jun. " 1,16, passed an a~t providing tor the c la.sitication at 
these landl a s timber landi, pow.r~ .ite land. and agrioultural 'land., and for the dispo.al 
of the agrioultural land. and ot the timbor on the tl.ber landl . S • • tion 3 ot thi. aot 
provide. that this olassifloation shall not ope rate to exolude ero. ,xploration, entr1 
and dispositIon und.r the 8ineral land lay . at th~ Unit.d State. any at theae land. 
(except power lites) whIch are ohietly yaluabl. for their aintral depOSits, and the 
,.neral .ineral land law. art extended to all suoh landa, exoept power sltea. The tiaber 
on .1nlng looatlona 1. re •• rved to th. United Statea, lubJeot to the right ot the locator 
to Ule the timber nec.slar y in .1nin& h1s clai.~ 

In 1,1, the Congress palsed another aot acoepting the lands in Coo. and Dougla. 
Coupt1e. granted to ald ln the construction of a mi11tary road to Cooa Bay lagon Road 
Company, &nd providing that th • • • land. shall be olassitied And disposed ot in the .ann'~ 
provided by tho aot of June " 1,16 for the ola.sifio&tion and dilpolal of tho O. 4 0. 
arant land •• 

Conlequently, until 1'37 at least l thele r ' v'lted land. and reoonveyed lands w.re 
open to mineral entry and locat1on the 8am, &1 other portion. of th' publio dom.ino 

On August 28, 1'37, the Congresl palsed another act relating to th.se landI, pro­
v1ding that l uch portionl of th •• al are cl •• l l fled •• tiabtr land •• hall be .anagtd 
tor permanent toreat produotlon, and the t1.ber Ihal l b. aold, out, and r •• oved in 
Gontormity with the prlno1pl e at l ustained yield tor the purpose of providing a per.an.n~ 
.ouroe ot tImber .UPp17. 
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The Seoretary of the Interior haa ruled that this act or August 28, 1'37, hal 1.­

p1i.d1r repea1.d •• otion ) or tho original aot or June " 1,16, th.robr pr.o1udinl a~ 
.in.ra1 looation' on any or the rlve.ted or rloonveYld land I , except po •• lb17 l&ftdl 
cl.e.ified •• a,rlcultural. 'a a result or this rullng the General Land Ottl01 throu,h 
the Dl.trlct Land Ottlcl hal notitled a1neral olal.anta whoal olal ••• ere looatld lub­
•• qu.nt to August 28, 1'37, that their olai.s are "null and Yoid." 

It thl' rullng 18 adhered to and bloca,' "the law or the land" the ar1at aria In­
volved wl11 foreTer b. olo'ld to a1neral Ixploration and develop.'nt, and it. alneral 
.ealth wl11 rea.1n unfound and unu.ed. 

Senator Cordon haa reoently 1ntroduoed legislation in the Con.~' •• '0 ... e.ld7 'hi. 
s1tuatlon and to ~Iturn the.e land. to tbel~ rlghttul .tatu. a. potentlal produolr' at 
81nlra1 .ealth. Sinator Cordon and thl Oregon oongrl.,lonal delegatlon Ihou1d rloll •• 
the aotlve and vlgoroul .upport or a 11 oltlzln' ot Ore80n In thll 1e.lI1atlon. !b. 
tlabe ...... I.ouroe. or tbe ... ealon wl11 not be adyer.ely .tt,oted, .lnoe •• ,tated, thl ao, 
or ~uno " 1,16 r •• ervo. tho t1.b.r on tho .ining olai •• to tho Unit.d Stat ••• 

• • •••••••••••• * ••• ** •••• * • ••• * 

KERCURY IN WAY 1,44 

W .... o~ry produot10n oont1nued to dlol1ne 1n May and oonluaptlon Col10.ld a 11kl 
patter n, aooord1n& to the Bur.au ot Min •• , Unltld Stat •• Dlpart.lnt at thl Intlrlor. 
The produatlon at 3,400 cta.ka .a ... ked a drop at 2, peralnt tro. thl January ratl, 
wherea' con8umptlon ot ),100 flask_ 80r. nearly approx1satld thl ratl. tor thl larll.r 
.onth. ot the ye.ro Tha quoted prioe dropp.d 10 per 08nt 1n w.y oont1nulng the .o •••• nt 
1n pralr ee. 11noe September 1,430 Oplratlona at Requa at th~ Polar Star .1nl, San Lul. 
Oblspo County , CallCornla, .erl d1loontinu.d and the Pershing 81nl, Perahlng Co~nty, 
Nevada, waa 010 •• d ln M'1 ~ 

Per10d 

H)'. · · • 

Salient stat1 s t1os on •• reur7 1n the Unitod State. 1n 1,),-4) and in 
J an. -War 1,44, in flasks of 76 pounds each 

Stocks at end or period 

produotlon 
Contu •• rs and PI"oduolr e Prio. p.r Cluk 

Cona"aption 
4 •• lo .. . y Y .. 't H •• York 

Average Wonthlr 

· · 1,553 J/ 1,742 12 , 600 )76 $ 10). ,4 
1,40. • · • • • ),148 2,2)3 14, 100 607 176.87 
1,41. • · · · · 3,743 ),733 12,400 4), 185.02 
1,42. • • · • • 4,2)7 4,142 10,700 1,)77 1,6.)5 
1,4). · · · · · !I 4,)27 4,542 1),200 ),457 1'5,21 

Wonthlr 

1,44 , 
J .. nuar)" • · · 4,400 ),400 11,)00 5,45' 151.60 
rebruary. · • ),800 ',7°0 ,,400 5,450 130,00 
W .. roh · · · · 3,800 ),600 ",00 5,011 130.00 
April · · · · ),700 3,200 ',700 5,604 128.20 
).lay • · · · · ),400 ),100 8,,00 6,171 115.54 

11 Largely ex.lud •• rodistilled •• tal . y Hold br reporting oo.pani... J/ Apparob~ 
oonsumption. ~ Basld on tinal tigure •• 

• * ••••••••••• * ••••••••• ~ •••• *. 
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WINERAL LEASING BILL 

Introduotion : 

HvR. 2279 W.8 & bill designed to restore to the publi0 doaa1n, &nd to location and entry 
under the United Stat •• mining law., aUGh rev.stad Orogon and Calitornia Railroad and rloon­
vIYld Cooa Bay lagon Road grant land. aa would b. 01 ••• 1(1Id by the Secretary ot the Inter10r 
.1 alneral ~and.. Ihen aakld tor & report on this bill, the S.or.ta~y rloo ... ndld that It be 
not enaoted and submitted a proposed bill aa a substitute tor R.R. 2279 to provide tor 11a81ng 
the mineral a In these land •• 

Although thl. leaalng btll, .a r.oo~.nd.d by the Seoretary, applies specltioally to 
O. and C. and COOl Bay I.&on Road grant land. only, it would undoubt~dly •• rVI .a a aodel 
tor alnlral llallng on all the publl0 doaaln It eonar ••• oould b. p.r.uadld to pa •• the neO,I­
lary leglslation. It 1., _ therefore, ot the utaolt iaportanol that the .ln1ng industry ot 
the publio land atat ••• xaalne the proYls10n. ot thl. propo •• 4 1easlng bill and co.pare 1t 
wlth •• thod. of aoqulrlng .1noral land. undor ozlatlng Unltod Stat ••• 1nlng law •• 

7h. Blll,. . 

Seotion 1 contain. a atate.ent authorizing the Seoretary at the Interior to leas., 
tor mlning purposes , any ot ~he d.aorlbed lands oontalnlng Yaluable depos1ts or alntral. 
(exoept thoae not now subJI J t to looation und.r the alning law.); al.o to !.IU' "t •• porary 
UI. permit' t~r the mlnln, and re.oval ot oo.aon .ton., rook, land, ,raTtl, 01a7, and oth.r 
eateriale wb.rl they do nnt oo~u~ in quantity and ot quallty .uttloi.nt to Justify their 
olal'ltloatlo" al valuable ainlral •• o ••• " 

Siotion 2 provides tor aoepltittye blddln, on le •• e. In un1t. not to exce.d 6~o .01'" 
"in re.lonabll oo.paot (oralt on land. known to oontaln "aluable .in.raJ. d.lposl t. not .ub­
Joot to "prorer.ntial loa .... wbiob 1. donnod further along ln tho blll. Lea ... would bo 
ott.red "to the hlghe.t responslble qua11tl1d blddlr attlr not10' and adv.rtl'I.lnt, UPOQ 
sueh "~M' and sUbJlot to IUoa oondltions a. thl S.orltarT or thl Interior a., by 18ne~a~ 
rlsulatlona pre.orlbl. Any suoh leall otter .hall rls.rye '0 thl S,oretary ot thl lnt.rior 
the rl,ht to r.Jeat any ~r all bld. whenlver, 1n hl1 Judeaent, the Intert9tN ot tae United. 
S'ta1iea 00 rlquire." 

Seation 3 ~ont41ne a rathe r ourious provi.lon, na.lly "'he Slor.t~y ot thl Intlrior 
aay ls,uI •• parat. lea'I' tor thl oonourrent dl"llop.lnt ot dlpo.lte ot dltter ent .1nlral~ 

und.rlylng the .... land •• " (Und.r Unin, by C4 •. ) 

Complloation. lnherent In .uoh an lngonlou. (or lng.nuou.) provl.lon should b. plain 
Iven to anyonl inexperienoed ln .1nlnl. !q put 1t .11d1y, tbl. provi.lon d •• troy. oontl­
denoe ot the rGader 1n thn abil1ty ot the author ot the b1l1 to understand the proble •• 
Involved. 

rurther 1n Slotlon , It i8 .pe01tlld that 1Ia'" arl to b. alt up tor a per10d ot tIn 
Ylar. wlth thl rlght or ren.wal "upon .~oh rla'onabl. t.r •• and oondltlons al aay b. pre­
.orib.d by thl Seoretary at the ~nt.rlor" ••••• "'he a.ount ot york to b, don. or lnvl.taent 
requlrld durin, eaoh year ot the le •• 6 ahall bl pr.loribld In the 11 .. e. The le •••• hal1 
bl conditioned upon the pay.lnt of an annual rental, p~abl' 1n adyanoe, o~ not Ie •• than 
25 o.n~. p.r .. or. for ... oh yoar durlng the l1r. or the loa •• , and a royalty to tho Gov.rnaon~. 
Thl rlntal pald tor anyone year ahall be o~.dlt,ed &8&lnl' the r07altloa as they a~orue tor 
~hat year. The royalty duo shall bo oo.putad (1) at not lou than 5 p ... untu. of tho value 
at the poInt ot .hip.ent to aarket ot the .1n~~al aubstanc •• d.e"eloped tor dlaposal or (2) 
at not 1 ••• than 5 per centua ot the net returns r.ro. the pronea.ln, plant or •• elter ~r 
.tnt it thl alnlral sub.tano •• are .hlpp.d .a ore tor proo •• alnl, or a. oonoentrat •• tor 
•• e1tlnl, or al bullion tor alntlng. Suoh rOTaltlea .hall b. due .nd payable quarterly. 
Th. Soorotary or ~h. In~orlor .ay .1.o~ to take pay.ent. or royaltl0. ln .1ntral .ub.tano •• 
dlv.loped. tor dl,pol •• froa the lla.ed deposit •• " 
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Th' lalt •• ntlnol look. innoououI, bu~ alk any .1ne .. who hal IVI" don. aft7 le.lln, 
it h' would 11,D alt ••• 00nta1nln, thil olau... Morlo •• r thl meanlna ot "d,.,lop.d tor 
disposal n 1n thl. I.ntenoe 1 •• ablguoul. 

SI.tlon q provide. that "t'.porary UI. p.raltl» •• ntlonld In Slotlon 1 "shall b, ror 
.. p.~lod or not Ixo.,dlna onl .year and tor not exc"d1ng 640 aor •• In a rla.onablT ooapaot 
tor.' ••••• " Rlntal per &01'" and royalty art 1 ••• ntl&11y tbe la.' .1 tor thl rlcular It •••• 
'fhe •• pe ... ttl "ahall b, IUbJeot to r'Yo06t10n by thl SloretarT ot thl Int.rlor att ... ,0 dqa' 
notio. upon railure or tho permitte •• to .omply with the term. or the per.lt or ot &07 rocu­
latlon." 

No •• ntlon 11 a.dl In thil •• otlon or oredlt tor rental agalnlt rOTaitT .1 1. proyided 
tor thl regular le.le 1n Slotion ,. 

In 'Iotion 5 thl Govlrn.ent aake •• ur. that no periOD, a.aoolation, or oorporation 
ahall hold at any on. tl •• l.a ••• In tht aggregate ot aor. than 640 aor •• tor any one ot 
the .1ner al. lubJtGt to approprlatlon und.r & 1.a ••• 

S.otion 6 provld •• tor forrtlture and oano.llatlonl .han ••• ,. the 1 ••••• do •• not 
oomply with any ot thl provillon. ot thl. act or ot the llal' . 

"S,otion 7 11 quoted in tull •• tollow. : "Wh,re pro'peating il n.a ••• ary to d,t,,..lnl 
thl nature and extent. ot & alnRral d'p,.lt, the Seor.tary ot the Int,rior .~ sr&nt to a~ 
applioant qualitied to a~quir ' a lease undlr this !At A p.ralt whioh .hall cly. hia the 
I:aGlu.1 •• I' 1 Jht. for a plr10d at not ,:zol.ding two l'arl to pro.peot .. rlalObablt ooapaat 
area not IxoI.dlng 640 1.01'" upon luoh oonditione 1.1 ... , bl provided. Any p.raitt,e who 
haa upondod. not .10 •• than $250 in prd..p·eothrg on tbo- It.n<l during tn .• ~lto Dr the per.it, 
but ha. Dot .ade .. dIa"oov.~y, 8hall, In the dl".0l'.1l1o:n !)It .th, "Slorl1i~.Y, be 'ntltl.d '\0 a 
pref.rentlal r1ght to a ntw p.r_it tor ~~. land upon appl1oatlon tiled prior ~o ~ht .a­
plratioD of the par.it. If a permitt,. ahall show to the sati.taotion ot the S,oretarT 
or the Int.rior th.t he hal made .athl~ th. , p.r~od ~ th. p.~~it. ~ dl'Goye~y ~t Yaluabl. 
aln.ral 1n the lan4 desor1bed ln th. p.r.it, he Ihall be ent1tled to a pret,rentlal r11ht 
to & 1 •• le tor all or • p&rt ot thl arIa, to b •• e1eoted In a rlalonablT Goapaot tara b7 
the p.r.it, •• , ~R~n the t,ra. provIded In .eotion 3 ot thl1 !ot. Atter dilooverT il •• d. 
on • plrait and until a llall i. applied tor, ~h. pe~a1tt •• shull paT to the United Stat •• 
not 11'. than 10 per oentua ot the valuft ot all alnlrala produold troa thl per.it land • • 
A p.r.it .hall be al.lgned only wlth tho approwal Dr tho So.r.~ar¥ or the Interior and 
Ihall b, IUbJeot to revooatton by the S.or.tary or the Interior arter 30 day.' notioe upon 
tailure ot the "p.r .. lt:t •• or hi. IUGG".or to Goaply rl'\h the tera. or thl perait or or a!2¥ 
regulat1on.," 

The optning 'Intenol ot thle .eot10n raill' the qUI.tlon a. to the naturl ot .. alneral 
d.poalt .. her. ·' pro.plotin, would not be n,ol •• ar,. to d.ter.lne It. nature and Ix'\ent. 'rbi. 
polnt i. ot nO' '.p.01al laportanol b~t agaln one wonder. oono.rnina the qualifloatlon. ot 
the author of (h. propo.od .ub.~ituto bll1. 

Anothe .. polnt aa.,y be ro.1 •• d oonoernlng the .p.oittoatlon tha.t "the peraltt., .hal1 p,," 
to the Unlted Stat •• not 1 ••• than 10 p.r centua ot thl value ot all alnerala produced ,to Q't 
How 1s the Itva.lu." de tinea? A180 10 per oentu. 1. the .tated a1nl.ua. What 18 thl aaz:Iau. 
and how ls the .. ount dlt.rmlnedT 

It should b, noted that Ihould & prospeator -.kl & dllaov.ry and wl.h to tran.t.r hi. 
r1ght. to a buyer, hi may do so on17 wlth th. approval ot thl Slarltary at thl Int.rlor. 

Seotion 6 allo •• prolpeotlng tor gold, .11ver, and ahroalu. In tbe reoonv".d land. 
without a per.it; "Provided. ho •• v.r, That It a pro'pector tinda gold, 81Iver or ohroalua, 
he .hall atak. an ar •• no.t .~~ •• dlQ' 20 &are. oontor.1ng aa nearly 1.1 praatloabl. to thl 
8~dtv1810n. ot the publio land lurv.YI and .hAll POlt a notioe ther,on at btl intlntion 
to explor. the ground In an ettort to d.velop a paying .lna. H, Iball caul, to b. erlatld 
upon the land a10 loa' Gon.p~.,unUI plaol a .9nl"~m.nt not l~~~ than 4 t.et hlgh and ahall pOlt 
the notlae on or near the aonu •• nt. The notloe Ihall oonta1n the na •• ot the alnlral loulht; 
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the n ••• and adr ••• ot the looator; the date ot po.t1nS; a d.sor1ption ot the land by 
10gal IIlbd1v1l10n.,. and a .tato .. nt that tho looahr wl11 pro.p •• t tho land and .lai. 
a preterenol right to all." 1n the 1.lnt that h' aaka. a valid diloovery. 11thin 
30 GaYI .tter pOlt1n& the not1 •• h' ahall tl1. a oopy 1n the On1ted Stat •• land ottl01 
C.r tho dl.trlot ln whl.h the land 11... su.h It"klnS, p •• tlng, and tl11ng .hall gl •• 
the prospector the exolusive r1aht to dIVI;OP or .1na the .1neral within the aria Itakld, 
and to u •• the .urfaa. only tor alnlna operat1on., tor a period ot not longer than one 
Tear troa the date on whloh the not101 was pOlted on the ground. Thl prosplctor Ihall 
haw. a pr.Cer.ntlal rl,ht to l.a •• the land, lt prlor to tho ,xplratlon ot tho on. y.ar 
period he tl1 •• an app110ation tor a 1 •••• under the pravi.lona or thla "t." 

Hyp.th,tleal qu •• tl.n: What 1. the Itatu. oC the pro.p •• tor lt h. work •• n a .1n.ral 
aho.lna Cor & y.&r wIthout tIndln, payor. and talla to make applioation tor & 1e ••• within 
the pr.lorlbtd tl •• ; and at the ,zpiratlon ot the year a •• oond prOlplotor pOltl the ra­
qulrt4 not10. on thl around, .tart. work, and rlnd. pay ore b,Gau,. or thl work ot the tir.' 
pro.p •• tor? 'ell , lt app.ar. a. lt that would Ju.t be the tlr.t aan : . hard lu.k. But the 
wrltlr DC . t .he bill ousht to ,1"11 hi. a better nbreak" IVln it lald _r1tlr n.Vlr Bot h&rd v 
oallous.ei hand. Croa handlin, a p10k aud. IhoVA+, or d .. -111 110,.1 and 31n,1. Jaok. In thl 
pr ••• nt aln1n& law thlr' I. no .tr10t 101 •• 1t.1tat10no So long al th. prolp.otor do •• a 
certain aaaunt or work he a.lnt&ln8 hil possessory r18ht 1n hil Gla1a. 

Another question al.o _lll b. ra11.d b7 thl Ixplr1enold pro.pletor. A not unoo •• on 
oondition a1aht ooour in whloh the pro.p.otor •• k •• & d1.eo •• ry and ,tak •• hi. 20 &or., o 
He then , oyar a pe~iod ot ti •• , trao •• a yeln ot low grade aat.rlal to hl. boundar1 wh.~., 
Just beyond, a bonan.a d.volop. - ~ a •••• nd pro.p •• tor, r •• ogn1.1ns tho po •• lbl11tl •• 
troe the other" early work, ha. already .taked the Braund oontaining the bonanz.. fhe 
tirlt a&n hal proved up the oth'r aanls ground, but has no reoours •• Ond.r the U.S • . • ining 
la •• h. could havo prot'oted hlm.elt ~y locating two or more olal •• ; undlr th1. 11.,1ng la. 
h. 11 reat~lot.d to "an a~'. not .xolldlng 20 aor •• conformlng a. n.arly a' praotloabll to 
the .ubdl v1alono .t tho pub 11. land .urv.y •• " Inoldontally thlo 110 •• p •• lt1.aUon 1. 
"blood r.lative" or tne rederal pl.olr ainln~ 1.", and the ... uthor or the bill ..... no nlld 
ot •• klns cH •• tlnatlon t-.tw.en ' !'\I.unt.,:"i ~ ~. t. ! .e ot 104. and pllla.r depoelta. 

So.tlon , provlde. tor .&intaln'ng the po ••••• o~y rlght ot a bona tid •• lalaant ot 
a mlnlng .lal. lo.ated prlor to Augu.t 26, 1'37. 

Seotlon 10 r •• erve. " to the S.orltar1 or the Interior the rlght to srant .... ah 
.a •••• nt. or r18ht.· ~ t-w&7 lnoluding .a •••• nt. ln tunnll., upon Or through the land. tor 
Joint or •• Ylral U.I al m.y bl nto •• lar1 and appropriatl to the workln, ot the, land. Or 
or other land. oontalning d.po.lt •• ubJtot to d11pola1 under thl. or any other alnara1 
lla.lna 40t, •• • •• " 

S.ot10n 11 requ1r •• -the IZlrol •• ot rla.onable d111glnol, skll1 and oara 1n the 
oplratlon ot the Ita.ed proplrty; thl UBI ot the surta'i or the land. ooyar.d b1 the le.'1 
.nly tor purpos •• In.ld'nt to .1nlnel and the .b •• ryono' ot .uoh ~ule. tor the .aC.ty and 
w,lCare ot alntra and tor the preY.ntlon ot undue waitt AI &&7 b. prl.orlbed b7 the S.crltary 
ot "h. Int.rioro" 

othlr Ip •• ltloatlon. 1n thl1 ••• "lon ar. oonoerned wlth oontoraln, to \h. 8- hour day, 
proh1bltln, the e.ploy •• nt ot .1norl and wo.an und.raround, and tho twio.- a - aoath pay d&1. 
"Eaoh l ••• e ahall allo oontaln Buoh provlsions as thl S.or.tary ot the In~'rlor ." 4'e. 
n.08 •• ary to lnsure the, la1, or th. produotlon ot auah land. \0 the Unlted. Statt. and. to 
the publl0 at rea.onable prl0.1, tor the pro"ectlon ot the lntlr'lt, ot thl Unltld State., 
tor the preY.ntlon ot .onopoly, and tor the ,ataguardlng ot thl publl0 •• ltar •• •• Tb. tlnal 
proYl.10n ln thll •• atlon generoul11 .~ .. t •• , uHothlnc 1n thI1 40t Iha1l be oonatru.d to 
atC •• t tho rlght .C the Stat. or other local ~utb.rltl •• to Ixorel •• any rlght. whl.h they 
may have wlth r •• peot to propertle. Ita.ed h.reunder, 1noludlng the r1aht to 1.Y,7 and 001-
leot tax •• upon 1.proye •• nt., output ot alna. Or othar right" prop.rty, Or al •• t. ot any 
1 ..... ot tho United Stat .. . .. 
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Slctton 12 provide. that "No lea •• iaauld und.r thl. Aot .hall b. a.signed or lubl.t • 
• XG.pt with the consent or the Seoretary." Other part. ot tbl. "otlon U'I in .xplanation 
ot a.thod presoribed tor rellnqullhlnc .. 1'''''0 

S.~tion8 13 and 14 e.pha~lz. the coapl.tt oontrol ot the lureac. ot the around l •••• d, 
exeroised by the Govern.ent . Upon)O days I notio. by the Ster.tarT ot the Interior, 1 ... 1 •• , 

permit., or right. aoquirod undor this Aot afrootins lando . yaluablo tor po.or .ito. a&7 bo 
oanoelled and the lioen ••• or permittee Ihall not b. entltl.d to the para.nt ot any daa&s'. 
or oo.peneailon whatsoever or to rei_burel.ent tor any tinanoial or property 10., oau •• d by 
suoh use and c1evelop •• nto Likewl •• , 1,1""', permit. or right. aoquired und.r ttll. 40t all0' 
no &U.thor1ty to out, ua., or 1" •• 0". tlab.r tor any purpolt. flab.r tor .1nlng operat10n. 
a .. " be 1'\\..\1'. n l{> ~ omo\tj!l;Cl nv.l ,Y "' ... v,+, hoP!"'- ~flld by regulation" pr.l(\.rJ.b.d by the S."retary ot the 
Interlor. 

Th~ remaining seotions of the proposed bill haye to do with dl'polltlon ot .onel' 
reoeived by the' Government tro. le ... e. and are of no pal'tIoll1al' lnter •• t exoept al applled 
to the rev8 s ted land. Involved. 

-'The United State8 alning la ... having to do with looation and .alntaloln8 po ••••• oI'1 
rlght in .1nlng olaims a r e adaitted17 op.n to orltiol.ac In noraal tl.e., thel'e have been 
aany Instana ez of parson. holdlng ground by doing only a token ot the required aaount ot 
worko In addltlon, work of 8uoh a oharaoter 8ay be don. whloh entlrely 'atlatl •• th. law 
but whioh beara no r.lation to d.yelopaent ot the around tor alnln8 purpo.... 1070ne who 
baa had any exper'lence in auoh work know. that annual work on aany und. ••• lop.d. aln1ns olala., 
e.ln 1f the law 1. observ.d r.l1g10u81y, 1. u.u .. l1y 40n. wher.v.,. the work 1 •• a.ll.t or 
ei.pleat without auoh resard to d.y.loplng valuable alnerall. One hundred dollara' worth 
ot work on a olal. 18 too inslgnlrloant to havI ~oh ert.ot In dl •• lop1nS a aln., par­
tloular17 it that a.oant 1. u •• d 70ar attor 10ar at a placo .horo tho obJo.t i. to ,It thl 
wopk donI a •• a8111 and qulckl,. a. posilble. , It .. ltlpl •• ot $100 oould be apent on a 
croup or group. or olai •• undtr proper ,u,9rvlelon, 10 •• sood In the Yay ot aln.ra1 d.v.lop­
atnt .1Sht. b. aoooapllsh.d. Undlr oondltlon. obtalnln, 0.,1' the pa.' dload., the aalt.r la 
.orl or Ie •• aoade.l0, since alnlng a lal •• have beln .ztapt.d .0 .uoh ot thl tia. troa 
annual a •••• sment work. In the tutur., -heo the ,x'.ptlon 1. re.ovld, pO.Ilbly '0.' aodltl­
tatloD ot the alnlo& laws d81igned to oor~.ot the above-aeotloned w.aku ••••• aay be tea.ible. 
Certalnly the an~wer ! ~ not In .!nerat leallci by tbl Govern.lnt. 

All national legi8latlon nowaday ••••• 1 to bl alaed at plaoln, 
tho hand. or tho Federal Governmont. Thi. bill i. a aood exaoplo. 

aore and aor. powlr In 
It 1. rathor .oak 

teohnioally, but ~t 1_ dlold.dly atrons 1n Ineurlne the SI01'.taP7" oontrol oV'r th. It ••• d 
lando Apparontly no ne.d 18 ftlt tor tnooura,lng pro.p.otinai onll tht nt.d Cor rls1d 
oontrol by thl Govern.ent ot All pro.peot1ng aotlvltl... Ko b.tter way oan b. tound to 
atltl. disoovery of new or. d.po.lt. than suoh Govern.ental oontl'ol • 

•••••••••••••••••••••••••••••• 
ACTIVATED CARBON 'ROW TEXlS LIGNITE. 

Act1vated Garbon has b.en aanuCaotur'd froa Texas lignlte 81nol 1,22 at the Daroo 
Corpor&t1on plant 1n Karshall, Texaa. Lignite 1. thl pr1nolpal raw .at.rlal tor eakins 
the oarbon, although 8awdust and charcoal arl al.o ~ •• 4. The plant 1. well 'ltu.ted with 
re.peat to aonveni.nt and ad.quat. 10UPOII ot both the n8o,llarl raw aaterial. and natural 
aa., whioh 1. Uled tor fuftl. 

Most of the lignite in the Co •• tal Plaln r.slon ot Texa. 1. or .uItable quality tor 
.aklna aotivated carbon, with the Ixo'ptlon that In .oa. ~epo~1'. lulphur 11 pr ••• nt 1n 
obJoot1onab11 bigh quantitte.. The lisnito u.ed 1n tho D~ •• plant has an ayoraso •• i.turo 

------ --- ------ ---- --, --- ---,---- -------------
• Extract troa Mineral R.sour~n pl~oular NO!~ bi OlIn Lo Ewana, Bur.au ot Icono.l0 

Goology, Tho OniYOr8it,1 .t TOEa., Au.t1n. 
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GOntaDt ot about 31.5 p.~o.nt. fbi dried _at.rial contaln. about 11 ptralnt .Ih, 4'.5 
perotnt .01.t11. and ooabultlbl, aatter, and 45.5 peraent tixed .arbon. fhe Tol&tlle 
and alh oonltltulnt, are W.lt, producta ot the operatlon. Attention 1. being alvin to 
p ••• lbl11tl ••• r •• nvertlng tho waot. lnt. valuabl0 by-pr.duot •• 

Tb. prl.ary otop. ln tho pr •••••• r .&klng aotlvatod .arbon o.n.l.t .t (1) burning 
tho ll,nlt. ln turnao,., (2) a.ld-wat.r washlng tho burn.d pr.duct to re.ov. r •• ldul, 
(,) grlndlng and alr .1a •• ltylng; (4) paokaglng tor .hlp.ent. In tho .our •• oC plant 
treat •• nt the oarbon aoqulr •• the highly adaorptl.1 properila. !bloh _ak •• thl linl.hed 
produot an ,tetotl.1 tiltering .,Int. The word "aotlvatedll Is 1n rtter.nol to thtl ad­
lorpt! •• property. KOlt or the oarbon 11 .ark,ted 1n fln'~7 powdered tora, but 10 •• lu.p 
eaterial 1s lold tor USI 1n water filtration plants. fhe powdered grad •• range fro. 70 to 
.ore than ,0 peroent .lnus 300.aeah particle.. Surface adsorpt1on a~.a, and aon •• quent17 
thl eCrlatlven ••• , la .lncrla'ld with increa.ing t1nenl •• oC the grlnd. 

Do •• atio and torllan aarketa have beln eatabll.hld Cor the flnishld oarbon produot., 
and the dlmand haa incrla'id appreoiably durln, the past deoadl. the carbon 1. 101d u~dlr 
thl trade naae. "Daroo" and "Hydrod.roo." Hydrodaroo 11 used In •• ter tilt.r1ng and puri­
t1oat1on .plante ~~ r'.9Y' au~pended matt~r rlspon'ible tor undesirable oolora, talte., 
and odor.. Daroo 18 used al an adaorp\ivo •• dlum for dooolor1zing and purlt71ng varlou. 
11~u1d. and ~olutionl, inoluding lugar., .yrup., Idibl. oill, solvents, chemioal., and 
phar.aaeutlaals. An lnteresting and important applioation ot aotivated oarbon hal reoently 
been dlveloped 1n the aanutaoturl or piniolllin. fhl adeorptlvi propertlee of the carboD 
are utilized to reaove the aotive penlolllin Ingredient. fro. extremely dllute lolutlonl g 

!be carbon 1 •• i.llar17 u,.d In vita.in research. Activated carbon, b.inl an ad.orptive 
~8.nt, do •• not aoapete in the .. rke~. with oarbon blaok troa natural gal whloh i. uled 
alaoat entirely In rubber good. and plg.enta. 

MINING NiWS 'ROK GRANl COUNTY, OREGON 

In thl Murderer'. Creek are. Bob Kin, and partnlr. havi opened up a good Ihowlns 
of h1ah grade ohroa. or., and r •• ult. ot analYII. on ao •• lample. show metallurgioal 
grade. Sh1p •• nt. to the Yetal. Rllerve depot at Seneoa wll1 begin soon. 

Hugh Campbell and partnlr. havI also opened up a promls1na lena ot hiah Brad. 
ohro.e near the Klng holding', and wl11 .oon begln .hlp.ent. to the Govern.ent depot. 

* • * • * * * * * * • 

lard Wall.nntz and Irvin8 Hazeltine have commenoed operations On the Cel,brat1on 
alal., and ship.ent. w111 Boon be 801ng torward to the Seneoa depot. This property 
haa alr.ady produoed about a thousand tons of ore which averaged 38 pe~oent Cr203. 
It 18 also undor.\o.d rro. th ••••• n that \h. Ha,sard-Now property whloh produo.d 
.,veral hundrld toni ot high srad' or •• 111 be . reopenod, and a oonolderable tonnage 
la expeoted to be shipped thl •• uamer. 

• • • • • • • • • • • 
No 801d propertl •• are op.rating at thi. tl.e but con.lderable lntereat haa reoently 

b •• n shown In pOI.ibl. placer operationa. Blrt Ku.le, who wa' tor.erly with the 'erri. 
Gold Dredalng Coapany, and who noy own. and operate. a dredge In Calitornia, waa 1n thl 
di.triat lately t.ltlng ground tor gold valu •• in order to plan tor p08twar operation •• 

•••••••••••••••••••••••••••••• 
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the ainln, Induatr7 In tb. Stat. ot Or'lon ooe •• und.r tb' oat'lory ot a .. l1 bUlln ••• 
a. non. ot tb. aln •• In the Stat ••• ploya In .xo.a. ot 100 "D. th. 'lnlD, Indu.tr1 ot the 
Stat. ka. had two t •• ka plaoad b.tor. It. On. la the proourla, ot atrat.,lo and orlt10al 
aln'ral. durln, th. war parlod. that Job hal b •• n tlnlabad and the Stat. ba. prOyld.d ap­
preolabla a.ountl ot .trat.,lo an~ orltloal .1n.rala tor tha war attort. tb. "ooDd t.,k 
tor tbe Indu.trl OOn.lat. ot the furth'r d ••• lop,.nt ot the .In.ral Induatf7 In the St.t. 
to ald 10 proYldln, Joba tor r.turnln, aarYlo ••• n a. w.ll a. tor ,raa.nt •• ploy.... It 
la y.rl probable that thla .aooad ta.k oannot b. aooo'pll.h •• OWlft' to tba ao\lon ot that 
branab ot tha Padaral Goy.rn.'nt to whlob \h. Unl\.d Stat •• Con,r •• , baa 11.-n tba Job ot 
turtharln, tba d •• alop.,nt ot 'inin, In ,.n.ral, na.aiT tb. D.part •• nt ot tb. Intarlor. 

In 1'16, tha Or'lon and Qallrornla land arant and tho Coo. B" W.,on Road · land ,rant 
wara oan~allad and tho.a land. w.r. · returned to tho ,.d.ral do.aln. It wa. ox,lloltlT 
pro.ld.d at that tl.a that .lnlns olal •• and 'lnln, 100atloDI oould be .ado on tba" l and. 
on ozaotll tha , ••• ball, al OD oth.r land' In tba 'odoral 40.ain. 

In 1"1, anotb.r blll was ,a ••• d by eon,r'" proYldJn. ·that tbo,a land. war. to ba 
turn.d oyar to tb. Dapart •• nt ot tbo IDtarlor, and that tb. tlab.r on tba,. landa .hou14 
b. a. bandle. and '0 410poood or thot tb'T would 1101d a oontln~lns orop or 'tab'r, in 
othar word., pia ••• on a .u.taln •• rl01d ba.lo. Ko .'ntlon .a. aado In tbla aot or 
ahanlln. tba pr.yloua a~thort.atlon proYldin. tor loo.t~on .t .lnlns olala. upon th •• o 
land. . On Au,uat 12, 1,4" durln, '~o pro,ro" ot the war, tho CO •• l.,lonar ot Publio 
Land. at tho d1rootlon ot an A.al,tant Saor.tarT ot the D.part.ont ot tha Int.rlor 
Qottti.d all Ilal. ownara that all .tntn, olai •• 100atad on tho •• l.nda ot~oe 1"7 wora 
Dull and yold. tha b.ala ot tbl. ord.r waa tbat tha 1"7 aat by latar.no. r.p.al.d tbo 
oz,ltolt au\horl,atlon ot th. 1,1' aot a., In the opinioa ot tha Dapart •• n' ot tba 
Intarlor, tha loo.tloh ot ainln, olat •• wo~ld Intort.ro wltb tbe ,~.t.in.d tlah.r 11ald 
tro. tba.o r.ya.ted land,. 

Sino. It 1 •• kaown tao\ tbat .1noral d.po,l\. or oo ... rolal .. lao rar.ly .oy.r aor. 
than ona-halt ot on. p.r •• nt ot any Ilyan .1n'rall,.d araa, tha D.part •• n\ ot the Intarlor 
wa" In ott.ot, a'.'ln, 'hat 1t on.-halt oC on. poro.n' oC th. o~.,on.oalltornla land ,rant . 
lando .ar. utll1 •• d tor _lnlnl, It would no lons.r b. p.o.lbi. to oarrl on aUlt.ln.d yield 
lu.b.r produotlon on the otb'r "~ ot tha ar.a . . 
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The 0 and C land . ~ together wlth the Cooe Bay lagon Road landa , cover approxlmately 
JJ.l/ ) peroent or the landa west or the Ca.oade. 1n the Stat. of Oregon ~ They cover al~ 
ao.t 50 peroent at the land. 1n the _lnerallzed dlstriots In Joaephlno and Jaok.on Countlea. 
They oonal.t ot alaolt allot the raderal doaaln land. open to alneral exploration In tha 
louth.astern Oragon alnaral dlatrlot ~ 

Yeu will nota that thl& wlthdr.wal of alneral land. tor proapaoting and alnara1 lacatlon 
wa. sada In tha au"or at 1,43 whon the seneral autl'ak ID r.sard t. the pra . aoutl.n .t the 
Y'r wal t~ laa, pro.ll1nS than It 1_ tod&y~ At that tlaa, avery eftort Yal belDI aada to 
axpand alna .. al produotlon In all oatego .. 1,., e.paolally In the ,trat's10 and orltloal .In.ral. 
ao.t 1aportant tb the pro •• outlon ot tho .aro It w •• at tbl1 .ery ao •• nt wh.n It .al thought 
that additional alnaral luppl1 ••• ara .Olt oruo1al that the Land Otflo., at tho dir.ot10n at 
an A'&lltant $4o ... t&.l')" ot tb. Ic.tlr1or, .loud ,11 at th ••• a1Mr,1 land. 'to laU.t,"OD. 

It an Iftdl.ldual preduoar had at thl. tlae abut dl.n an 0pI ... tlnt .etal-pr.duo1nl 
'r .... t7 and bad ... tu.'. to produee additional .'i.l~ the aotlon .ould ba~. ba.n oln.id.r.d 
tr •••• n, .nd the prop.riT .ould ba •• be.n cantt.oai.d bT the Qo .... n •• nt and op.rat.d b7 
'tb. O •• e .. n •• nt. It any labor un10D had r.tu •• d to produoo .1n.r.l n.ft •••• ry to .. tho .ar 
.ttort ai thl. i1 •• , publlo •• ntl.ohi would ha •• bo.n .0 Oyo .. p ••• rlng aa to to .. oe th •• to 
wlibdr •• tr •• ~7 »"oh aotl.n. r.t., \b11 ~ry 1n8tan1, a branoh ot tb. D.par tment .e 
the Intor1 ••• 1thdr •• tbe.1 land. and p ... hlblt.d pr'.pootlns, d,v'lop.ent, or .lnlns up.a 
tba.'! It It 1. tr ..... n t.r an 10(U.1dual or t ... a.en t ... .. l.b,,!' '1I"Ia01:o.: .. 'tlln .... hat .hould 
1t b. o~ll •• wh'n or~o ... d by a b"anoh ot the '.doral Go.ornaon*T 

Unl,ls thla aotlon ot tho Land Ottloo, by d1rlotlon ot tb. D.par~ •• nt ot the Int.rlor ~ 

1 •• ltor.d or unl ••• Senate B111 1,82, lntroduo.d by S.nator Gu¥ _Cordon ot Or.,on 1. pa ••• d, 
it 1. lolne to bo impo •• lbl • . tor 'tb, alnlng ID~u.tr1 t •• nlargo In anY'ar Its aotlv1t1.! 
in Or.,on'. iaportant .ouihw .. i .1nlng dl.irh-i. ,urtho .. , unl ... ibe Congr'''1 ot \b. Unlt .. d 
Stat •• tr!.zl. tho Go •• rn •• nt .tookplle. ot .tr .. ta~10 and orl'tlclal •• tale, "t .111 bo 1.· 
po •• ibla to .. a~ •• tal atn1ns .porat1ona In the Stat • • t Or.,on, ylth tho oxoeptlon ot Bold, 
to op.rai. at all In thl p •• t ••• r plriod. 

So .,82 

1M THE SEHATI 0' THI UNITED STI.tES 

,uno 7 (1.,1.1a'tl .. dar, w.r ,), l~ 
Mr. C.rd.n In'troduood the tollowlac bill. whloh _.0 read 'twl0. and ... terr •• 

to the Co •• ltt., on rubll0 Land. and Sur.'TI 

A BILL 

,. r.'poa the ~ •••• ted Oro8on and Calltorala Rallroad and r.oon.'T.d Coo. BaT lason Road 
crant land. to .z,lorailon, loc.tlon, efttrT. and dl.po.1ttoft ~n.,r the ,.n.ral alft1hl 
1 •••• 

B. It .naoted by the S.nat. and Hou •• ot R.pr ••• nt.tl~'1 et tbe United Sta't •• 
of l .. ~l.& In COh,r'.' •••• .bl.d, THAt NOTllfH&TlHD1HG ANT PROVISIONS 0' THK ACT 
0' AUOUSt 28, 1"7 (50 SUT. &71+), 08 ANT OtHiR ACT RELATING TO tHE R.!:nStED OI\lGON 
liD CALIFORNIA RAILROAD AMD R&COHYITED COOS BAT _400N R01D GRAMT LANDS, ALL or SUCH 
RIVIS!ED OR RECONVEYED LANDS, EXCEPT POIER SITES, SHALL BE OPEX FOR EXPLORATION,LOCAtlOM, 
eNtRY, AND DISPOSITIOM UNDER tHE MIWERAL LAND LAIS 0' t~E UMIt&~ StAtts, AXO 1LL 
MINIRAL CL1~S HIRITO'OR& ~OCAt~D OPOJ S~I~ L~NDS, I' OTHERIISE VALIn UNDER tHI 
IUNERAL LI.ND LAWS 0' tHE UIUtED stun, ARE HDUT DECLARED "'LID TO THI: SA.UI 
UfUt AS IP SUCH URDS H.tD nlllAUlID OPEH TO £XP,LORAtlON, ~OC1"~QH, ENtRy, AND 
DISPOSITION ONDER SUCH L~IS IROM AOqUST 28, 1"7, TO fH£ D~tl ~ ENACtMENT or 
tBIS ACT: PROYIDED, tRAT .tRY PERSOR 1H9 UNDER SUCH LAWS HAS EHt~ID SINCI AUGUST aD. 
1"7, OR SHALL RlftIA'tEQ lHrER, ANT O' SAID LANDS SHALL NOT .tCQUIRI tItLI to THC 
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'tIMBER THCREOK, ifJtICIi TIIIBER YAY DE DISPOSED or AS IS on IIAT DE PROVIDED BY 
LAI, EXCEPt THAT SUCK PERSON SHALL RAVE THE RIGHT fO USE SO vue" or THE 'IUBER 
fH~REON AS MAY BE NECESSARY IN THE DEVELOPUENf AND OPERATION or HIS UINt UNfIL 
SUCH nIlE AS 'I'H£ UMBER IS DISPOSED. 0' BY 'fHt UNlfED SUfiS. 

!ht_ btll II no. bet ore the Senate Co .. lttee on Publlo Land_ a.altlnl rederal depart· 
.ent .. l repe .. t •• 

StRATEGIC NOTES 

The Col10Yins it ••• r.latlhl \0 .ar Industri •• and Industrial probl ••••• re ab.trao~ed 
fro. the .onthl~ n ••• l.tter i ssued b~ Joseph Sohula!n, S.oretar¥ of tha Ore.on Seotton 
American Cheaio~l 5001et1. 

Ar .. bi .. n 011: 

the 80yerna.nt hal gly.n up its plan_ COr the oonltruotion of thl Saudi-Arabian pipe 
11nl. Dbaerverl believe that the olroumlt .. noe .. aurroundinl Arabian oil are olos.ly .. lli.d 
.ith international relatlon., 'hloh~ tog.th.r with the ulually turbulont polltloal .1tua­
tlon In the Ylddle Ealt, oompelled the deolalon not to undert~k~ the pr~J.otG It the pip. 
line aoroea Arabia is '0 be bU11t l' will be C~n&no.d by p~!~a~e lndultry and probably 
operat.d by the oompani •• that IG¥ 1t. the government .oul~ probably ald .h.n and It aSked. 

011 1. eo 1.portant in aodern war that .~oh interest hati be.n too~e.d on th. Arabian 
fleld. (a.a Portun. for June, 1944). the drain on W • • tern Hemlspher. oila haa be.~ ir.­
~endoua. Th. Saudl · Arabian fleld io one of the r loh •• t 'W6r discovered and Ie und.r le~ae 
tor titt1 ye&ra to an Amerloan oompany. the propoSed plp. l tna would ir~v«l 1250 al1.e 
fro. the Perslan Gulf, through fr&~-Jord~h .. nd through Falsettne to Haifa on the lI.dlter· 
ranean where lara. refinlng oapaoU.y 11 now utabll.hed. I:ost .aa .. U •• te.d at 150 .1111on •• 

the oonstruotlon or such a oo.pettn, line aoro.a the Arabian Peninaula would b. a aOYe 
a,a1n'i the Brltiah polloy oC ooneervln, th.lr own 011 and using that or ihe We.t.rn H •• l ­
sphere. Conatruotion ot the line would -.ke it possible to ~eduoe or IV'n .11.tnate Ihlp· 
.snta of W .. tern He.taphere oU to Europ. and the IUddle &",~ ... 

Thsro la no doubt aa to oll i e 1.portano.. Undlr lend-Iea.e- oil export' fro. thl. 
oountry aay bo doubled this year. p.trolaua aon.tlt~ted the bte •• at 11nlla It •• In all 
or the bil110nl ot dollara appropr1at.d tor lend- leaae. Three-Courtbs of thl1 .111 be 
laaolln.~ Shipments are to b. aade to Great Britain, Rueslaj China, Prenoh North Atrioa, 
and ih. ~l1ddle Ealt.·· Tho .. who think '100 ootane ! gaoolln. is good ~iurr hayen'-t aeen 
a.nythina: y.t. · ... Yost of the galoUne to . b. unt "broad _Ill be ",rad' 1,0." 

,. ,. ... ...... 

Short!!., •• : 

Among th l shortag •• uttll bothering &re --

Copp.~ uulrate - ,took la lowesi In last t.o year. ~ 

~anganeao G~lCat. - deaand .xo.eda lupply~ 

Anthr&quinone - all going to dyestutt industry, none other available. 

Phthall0 anhydride - the et(eotlvene •• of a n.w ineeotlo1de _hloh i. & phthall0 
d'rivative will oau.e a shortage • phthall0 anhydride com.a Cro. naphthalen. , a ook. ­
oven by. product. - - Naphthalene II up to 100 m1llion pounds & year, but thai i. not 
.nouSh. 

·S1noe ~he len4-1e&.e progr&~ Wil.l !n&usur~t'Q & ~ot&l or .boui '0 thousanQ-.ill10n doll&r. 
haa ·been apeni or pledged. 
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Pluor.par .. 20,OOO-}O,OOO tona .hor~ ~bl . ~.ar (will haY' to l.port) . YOlt or tht. I, 
4uI to labor ohorta •• -- •• n 'akIn Into &r.,d taro.. . U. S. produ"otlon (aold grad.e) about 
lltO,oOO tonI . 

$041\1. o)"anld, .. this 1a orlitea!. fou ""1 aokld to oon .. r •• all .\lPPU •• • 

Alcohol .. 650,000,000 ,&llon. n •• dld tor rubblr and war pr08r .... - pr •• lnt oapaolt1 
1. I t1ftL!Uohnt. 

Kllk 8U,&I' 9111 probably b, ourt .. l1ed In phar~ •• utlo .. 1. 4\11 to t hl ar l .. t nlld In 
thl &&nutactuE" ot plnl01111n. 

* •••• 
S~nth.tlo Rubbor: 

All rl,ht, 10 It 10n't 1' • • 11, rubblr - but thl publiG want. It to b, .ynth.tic rubbor 
and •• think thl popular n •••• 111 _t1ok. Anyw~, It t. golnl to b, .. bt, faotor In Int'r­
naUonal r,1.tlon. and dll "t kiok • .s aro\lnd plent, - poUU.&llr ot oou ..... , Buau .. 
n~tu~~l ~bblr h~ •• 1.ay. b •• n bl. busiDI", .. ~ h~ ... oadlr.4 wb.t would bapp~a wbln its 
bounoinl baby 11'1. up , no. it 1. bi ... r 'h~n p.pa ~n.s , •• ry aODth h.lp. l ' gro., .aoh aon'h 
aak.a it bar4er tor natur~l pubb.r to rllaia it. pr •• lou. po.ltloa. Ae ob.ailt. WI'.' all 
be.n ibt'r •• ,.d In thl te.bDloal ~dY&n'I' .. de b, .,nth.tl. ~ !he futur., ho •••• r, will bl 
d.t.ralnld b, 'b. ..onoal0' . the truth i. that .,nth.tll Is ,h.ap • f b. Rubblr Dlraotor 
ba ••• t the po.iwar oo.t ot OR-S (BURA-5) aade troa p.irol.u. but~dl.a~, . at 13.05~ oents 
plr pound, lnoludln, dlpreolatlon; It thl plant. al'l wrlttln Itt a. w~r plants (.bloh Is 
hllbl, probabll) OR- S .111 bl about 12 o.nta. 'hlr.in Ii •• th. polltloal laplloatlon •• 

It Wa' 8rltl1b Int.rprl •• that laltlat.d rubblr plantlne In th. t~r .aat, and British 
.. pUal, tollo.'.d b, Du,.b, lald th. foundatlona tor th. Industr" oo n .. quanU, tba tutUI" 
.t rubb.r I s I nt.nsd,. In:ter .. tla, to Britain. 

fh. BritIsh Rubber Gro •• rs' ' s .o.l.tlon II •• trone or.anls.tlon ~nd I, ~otl •• 1y .t 
work to prot.ot the lonl- t.ra Int.r.st. ot rubb.r ,roduo.r., th.y ar ., of couro., banklnc 
hl •• ll, on tb . t.ot that In Br lt.ln It 1. ooasid.r,d lood GO.lrn.ent to l upport Britl.h 
W.aln ... tlrst . 

'aotually, thr •• iaportant tao tor. are taoln, thl 1P0were - I, Statt- tralnld Europe~n 
Suplr.l.orl b ••• be.n di.p.r •• d, aany will not •• nt '0 , .. bl. a tutUI'I In Datur.l rubb.r 
alaln. -2, Labor. ,. t~r ~. ~l.,a II oonolrnld, none ot thl natl.' labor wal 1ndlglnoul 
to the oountry. The Chine.e tb.re will ba •• t.r.d badl' a1 thl hand a or tb. Japs, aa will 
baYI tbl !"Il., they will probably want to bl r.pa1rlated • (C.ylo n, wh10h produo 'd 0.'1' 
8 .lllion poun4. of r ubb.r thte pal1 y.ar, had to r.eort t. ,ro.lnl rio. tor tood due to 
r •• triot . d iaportl) .~ tho ••• h. t.k. th.lr plao ••• 111 bay. be.n awak'nld t. the Id,a ot 
a b.ttar 11.lng, (thouSb to ,1Ya or.dit It au.t b. ad.ittad th~t the British had lapro.ld 
n~tIY. oondltion', pionaerins in I.tat. ba.lth and lanltatlon, .nd tb, . li.lnatlon ot 
aalarl~ and oth.r troploal dl •• a ••• ) . Labor oo.t. will b. up . .), Katlrial. !h. t.ohni­
.al d ••• lopaant. of the war w111 probably .oan that tho tora In whl oh rubb.r 1. aark.t.d 
(erudl ) will be oh~nl.d - and all tbo abo •• 1 •• ti11 dop.ndant on how auob irr.triaysblo 
d~.al' tbl J~ps do a. th., art toroed out. 

--------------------------------------------
o'r, •• ar n.tural rubbor oould be produc.d tar '1-71 per pound, aakibl the d.ll •• r7 prloo 
la O. S. around 'f. In e.rl, 1,20" crud. bit a dl ••• troua low et )1 a' .biob tia. thl 
Iritish G09arn •• nt put It under oartel olntral (St ••• nlon plan), b, .i.aan ••••• nt s.t 
• - talr" orude prlo. at )0 oont'J rai •• d It to ,6, aad tlnal17 lot It boo. to $1.21, 
_h~rab, . ,lYlnl the .. ~r.h tor .,.nta..tlo a bOOit aad ,atUn, Plrloan Int er •• " . (Plr .. hn., 
'ord) in thl rubblr plantatIon bu.ln •••• 
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thl. aoath, ~b. "Baby" .~oppld growlns ' 0 ta.t, 1hl R~bber dlrlo~or dlYlr~ed 400,000 
barrl11 ot PI~rollua butr11al tpoa thl Srn1h.tlc Rubblr Pr~araa 10 thl aanutaeture It 
ayia~lln Balo11nl, thil ls Inough, whln addld to It~l blnzlnl, tor around 1,000,000 barr.11 
or 100 ootane , (abou1 , 0,000 ionl ot Duna~S .111 bl s •• ritlc.d) - Ihl11 .1 ' 1'1 on the a alo1inl 
aubJect ~ a t1ylnl t ortrla. U'" 2'5 ,al10n. plr bour - Abou1 1 aa111n plr day plr oar hal 
been l armarkld tor pal.enSlr UI' • 1107 plrolnt or the daily pltro11um .upplyo Produotion 
ot butadiene rro. potrollum .tl1l las' • • Plant l u.lns aloohol butadlan. 11.1" runnin, ahlad 
or rat ld oapaci t,. , .. iih Buna- S tota l aaountlns to aoro tha.n 700,0'00 10DI ton. p.r y.ar. 

or cour", Ilnthltio and natural aro not ~h. laaa in aant ro.po'~1 _ 10., ot tho charac­
'.ri'UOI ot synth.tio are actually dltrla.ntal. "'.1'0 labor i. roqu.l .. o, In p"ro .... ln. a 
.,.n~ho~10 tiro than on •• r tho ftAtural rubb ... _ Dirt r&1,oa blck .1~h qualit,. and .0 aoro 
oar. I _ ne.dod ~ .h l~1 orudo oou1d bl al • • d in 18 alaut •• to .. innlr tUbl', .,.nthotlo ~akoo 
25 ~ and all. t ako. 10n,or to aold ouro. S,.n~ha~io requiras aor' capl~a1 tor the aaae 
oapaolty - roola .. tlon ot uaed orude-synthetlo alaturel haa not yat ba.a co.plltol,. aolYld. 

Thl Rubblr bUlinl " in thl U.S. I. aa1nly handled by the bl. ~, Goodyear, Plre.ion., 
u.s., a.nd Goodrloh, (In ord.r of a.lea) .. h~ .. ka ovsr 8o~ or tho tire. and u.s absut ~ •• _ 
thlrda of ~he rubbor. Goody.ar ~wna Ke l11-Sprlnltleld i U.S • • Wn. Plak, r'daral. and Gillstts; 
G. odrlch ... n. Hood, Dl .. on4, Brunt.lok, and MIll'r. 

Good .. l ch'. Pro . idon~, John Coll,or, 08~1.a~ .a th&~ poa~~.ar r.~u1re.lnt. ot tbe U.Sg 
will bo at thl ra~. ot ,00,000 t one a yoar, end ot ~h. wor14, 1,600 ,000 ~.n. g lorld syn­
th. tlc capacity .ill b. ab.~~ 1,200,000 ton., Indlca~ia8 a n •• d tor approzi ... t.ly 500,000 
i one of natural, ~hl. 1,200 , 000 tonI capaci~1 I . baae d on .h .. ~ i ho Au •• ian. are schodulod 
to .et up, .. hl th.r thoy .. ill I~Op at ~hoir toh.dul. o~ not ro .. ln. ~o be .e.n. thel ha.e 
no. boen g iven tht Nooprene "knl).-bo .. " by order ot ' tho Alllirioan GoYern .. ent, obviously thia 
would not have boen done .1th.out sOln r.gulation in th.' , tuturo as, ~o oapa.lty _ in .tteot 
~b.n, the UoSo Gov.rnment i . no .. running, and .111 contlnue, a rubbe .. "Garisl." 

CHROME CHEU I C4LS DISCUSSED 

Tbl ~ar Produotl.n 80ar4 l.au.d tho rollo.1DI 1' . 1 •••• Augu at 5, l,~q. thy Or.gon ohroa. 
t r oa ohro.i~1 . anda waa n.t includ.d in dlacu,.ionl aloD8 .Itb YontaDa ohro.o il Dot olear . 

Ua. or Turkl.h, Rusl ian, Canadian, and dOIll •• tio Yontan. Ora., it a.pl. 
aupplle. or 1ran.y.al or.a 11.1" Dot laported troll South Atriaa ror the pro· 
duc tion or primary cnrolllua obe.lc .. l., . ... dl.ou.aed r tosntlT by tht Prl~ry 
Chromlu. Ch •• ioal Producers InduI~ry Advlaory C omal~tl" ~h. lar Producticn 
Board r.port . d today . 

Tranav .... l or •• , no. ussd exclueivi ly Cor priaar,. chroaiua chtaioal pro · 
duc~lon , aay not b. aYal1ab1t In adequ.~1 qua.ntlty durlns th.t coalna al)nth~, 
bacnuae ot l aok ot spao o on ,hip' , co .. lt~e • • e~bere laid. 

Produotion pro bl.ma due ~o the Vari ed or. c.n~'n~ and price ro.dJua~­
lII.nt~ "'qulrln, additlona l subsidloe are t ho oba~aol •• that probably .Guld 
be .noounter.d In & t.l~eh ~o t hl &It.rna~o ore. , the oOlllalttee poln~ed out . 
Eaoh producer of prlaary ohromiua oh •• lcal. hal a,re.d ~o lny •• tl,ate pro­
duction probl ••• tha~ alght arl • • troa u •• or th •• o or • • 1n th. lndlyidual 
plants and to .ubalt a report to .PB. 

In an orror", \0 CO • . bl5:t. produC\lon bo't.t1en,oka, ~h. Che.loala Bur.au haa 
arrang.d (Or thl Installation oC i.proYld e~uip.'nt In mAny plant. , Mar • 
• rriolent produo~lon t.ohnlq~e 1. Ixp.ct.d to boo.t tho outp~~ ot prlaary 
chroaium Ohomicala 10 peroent in 1'~5, .t(lola la aald. 
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'lvI ot ~h. liz .zl'~ln, ,pi.ary chro.lua oh,.loal produolna plant. baY' 
arraDlld to UI. the bleher ohro.. oont.nt Ru •• lan or. to au, •• nt produotion 
durIn, the lu ... r aonth, _bIn produotion dlolln,. blcau" or bot •• ather, 
Ch,mioal. Burlau off101als told the Coaaltt... It Is hop.d, they I.ld, that 
the Dutput_ or primary ohro.iua ob •• loal. would be aalnt&inld at a rat. aultt· 
olont to plPait the oontinuano. or allocatlone Itallar to tho •• dur1nc the 
P'lt three aoniha , 

Kll1tary applloatlon., co.prietng ."roxia.tely 67 plPolnt or the prlaary 
chro.lua oh •• loal. produoed in thl. oountry, inolude u" in the aanutaotur. 
ot pl'.'ntl tor o .. outla,l, In the tannins ot al11~ary leather, and in the 
platSnl and anod18in, op.r.~ion' tor airor.rt produo~lon. Th. r •• a1nder or the 
output 1. r".rv.d tor oiv111.n na.d., .uoh •• tor the tanntng ot l •• th.r tor 
. ho", the produot10n or pl, •• nt. p and the dy.1nS ot t.xtll •• tor •• n ' l .uit •• 

•••••••••••••••••••••••••••••• 
DOC YAK 

Th. tollowlnl true .tory oC .n old prolp.otor and n'i,hbor Is relat.d by R. r. S~out, 
C.T.U. , U.-S.N. (Rlt.), N.val Torp.do S~Il~lon, H •• port, R.I. "HI' n10kn ••• wal 'Doo Ju' alul 
h. waS an old prolp'otor .l~h hil la.t hom. in Wilbur, or"on, 1 tirlt .et blm. ln Jun. _ l'J~ 

wh.n I had a C.w day. le.v. trom Keyport, .a ahl~,~on, t~ So ti'h~n, and look around tor a 
home eit. wb.n I ret1red from tha Navy. So I a.k.d In tha oornlr .tore and tilling a~ation 
It any onl or t~llr trlandl wi l h.d to •• 11 their home a. 1 w ••• pro.peotiY. ne1abbor. !h.re 
•• re but two m.n In tha .tora, Dutty and Cat. I wal a atranler in unitorm, .0 th.y look~d at 
I noh other and •• ll.d .ith that underltandln, whi oh only trlendl po..... . they .ald, 'y •• , 
our friend Doo Yak hal Just what you are looking tor. 
his plaoo .~ioh wal only about tlve block ••• ay. So 1 walk'd OY'r to hil plaol and tro. a 
dlstanc. thl hou •• lookad O.K. A. I got oloaer I notlo'd L tall lan~ .an torking oat ba, In 
thl door oC the barn and he ~aa JUlt ,Svin, a goat the bum" rUlb wltb the pltoh tork. 4a I 
approaoh.d bl. I ,r.eted Doo with a ,ood atternoon and gav, hi. 'thl onol OVIP.' Th1a II tbl 
way hi .al drl ••• d: An old 110ppy bat with a hole 1n tbe ~l., •• bl~t ot unknown o~lor, a pair 
ot panta ~bat .Irl aliok .ltb g~ea.1 and dirt, one sboe, no laol, one rubber boo~ wltb thl top 
ou~ ott. Htl hair waa lone and hi. nlok yery dl~ty but .havld with. high 'Ide .ark on Jaw. 
and neok. 000 had. habit 0' tir.t 'ittlns on tbl ground and thIn lying down; h. did thll 
whil. I wal talklna ~o him, At1'~ a t.w ~l~qtll 1 "a1ed w~ I •• , th.r., &Qd h' ,&14, 'I will 
ahow you the hou ••• • W, walkld up ~o thl kltoh.n door whloh wa. wid. opln. It lookld " It 
tha door waa nlVlr olos.d. With 000 In th. 1'Qd and •• aatlrn .1 atlpp.d into tb. kltoheR, In 
onl oo~n.r tblr. wal an old ru.ty .brok.n-down atov. with a rook aadlr on. oorn.r to bold it up. 
On ~h. ato •• wire a atill.t and pana, and thlir int.rior oon1aln ••• noulh oddl and .nda to .akl 
a Chlnl •• 11n eoural dinnlr by add1nc a little wailr. On the ah.lt thlrl wal a lo~r dou.h Jar. 
Th. plaol ••••••• r.d .1th d.ad 'Ill' and lob •• bl tro. thl kltobln to thl bldroo.. !hlre 
wlrln't any .lat. In the b.d. tlad traa., and the b.ddln. on the tleor lookld llkl a Iround bo, 
boll • . fhl Bania. ohiokana had roolted on the b.datlad and 1b. ohair baokll of eourl. the loata 
had 1hl ru~ or thl hou... Onl oould ha •• planted ,ardln .I.d. on thl Cloora and by addin, wat.r 
it would hay. b •• n a Ylry tlr~lll la~dln pa~ob. In thl tront roe. on ibl .ta1rw., palllni ihlrl 
wa •• n old rot~ln dl,r hid.} allo ~bl roo. had an old rook1na ohair w1'h • d"r bidl bot10a. 
'Ill, durin, thl tour ot In'plotlon I trild to bold ~ br.a~ and w.lkld C •• , to ,et ou'alde '0 
ihe Cr.ah air onOI .ore. I thankld Doo and lit' wl.hinl that 1 had & drink to •• "1 • ., 11o .. ob. 
lYlntual17 I did bU¥ a ho.e 1n Wilbur and .oyed tblre In 1"7. That .... Ylar Old Do. p •••• d 
aw'1. HI. nel,bbora atill bl ••• th ••• t the County Roae tor 000 1 •• uddln departure .tro ... onl 
u.. 'a thl .tory go •• thl dootor orderld a bath wbloh proy.d taial. But b.tor. 000 pa.al4 on 
ha told 'h. nurl. that he had alUM ot aoney bupild in the gara,. undlr an Old 1914 Kod,l ! 'ord 
wbiob wa. Jaok.d up on block.. It had a 192J Ca.l1tOl'!nia 11oen... So a tr'aaurl hunt .a. orlan.­
lzed at ono. and w. dUI up 'rul' Jar. which oontain.d ,1,00.00 in bill. and oolna. Onl of the 
party .aid, 'Gonthmen, that is Doo" soap .onl, whioh" hi •• .,.4 OYlr a pepiod or 60 or 70 y.ars.'" 

••••••••••••••••• • • $ $ ••• •••••••••••••••• 
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WESTERN STATES ~INING CONFERENCe 

Cn August 10 end 11 dolosat08 appointed by the governor. of the eleven .eetern states 
~nd South Dakota Dot In San 'ran01100 at tho requost of Governors CarvIlle of Nevada aDd 
~arrea ot Callforn1a to oonl!der probl ••• laolng the Glnin, Industry and to $ak. reoom .. 
•• ndatione. A report of the procoedinss ot the oonferenco has been lloued. 
C:J.rvlllc "ad '.'(n["~nn, both of ",holll addressed tho oonrel"cnce, stated (quo tIn&: 

Governor. 
fro~ the I"oport) 

II ••• that the prinoipal ~otive In oalline the conforenoe had been to aao.rtaln whether 
any chanee, In the .xist1nS laws and resulationa arreotlng minInB should b. m~4e, and 
7hoth'r any ne. l~'B were necI.lary, In ord.r tc enable the 8ining Industry to do its full 
part in the reconv.rsion of the Natlon from war to peaco, and In making ava11able the 
max1Mum .oonoalc •• ploymont or men In the mlning Indu8try." 

Spaoe doe. not p.rmit quotIng tha GOmpl.ta roport. 111 or the reco •• andations made 
ar. of 1mportance to Orogon, but tho.e which arl plrh~pl of .ost oonGern to thil at&te 
arl reproduoed b.lo •• 

The Product1on and MarketIng of Gold 

nar Produotion Board Ordlr L-20B: 

In thl opInIon ot thl' ContcrcnCI, War Production Board Ordlr L-208, ciRllln8 out 
tOld .ihiDI A' the '01_ A.orloan industry to be olo •• d down durin, the War by Bov'rna.nt 
ord.r, neYer wa. Justlrild. Inoontrovertible raota ahowlng luoh laok ot Justiricatlon 
.erl avnilablo to and should have beln known by the War Produotlon Bo~rd at the time 
the order waa proaulgatod. Thl order naver aooompllohid ite atated. pUrpoa' ot dlv.rtlng 
man-poyer and ani.rlal. Into .trategla m~tal mln •• , The nlld. oC postwar emplay •• nt 
reQulro that Jobs ba aval1abl. In the gold ainl. And ·dr.d,ln, op'ratlonl 10 soon al the 
aAn·powor ahorta,' e.a.... In order to .nable aln. 0Plratorl to prepare tor rlsumption 
of operatlon., Order L·20B .hould bl reloindod ~ an4, pendlnl the ettaotlv. date or 
.uob ~"ol.'lon, the W~r Produotion Board .hould a40p~ a lIberal pol101 of per.lttlns 
Indlvldu~1 .1no' to pro duo •• noqgh sol~ buillon to r.turn their aalntonanol 0011. •• 

Gold .1ninl not n noa ••• alnt1al InduatrYj 

Thl praotlo. of oonet~nt17 rlClrrln, to tho SOld .1nlns Induotry nl a "non~eGBentlal 
Indultry" whloh for SOlD. ti.o has bun and .tUl 1& ourrently npha.hod In bqUeUna, 
prel.~r'leale., direotivl., an4 re,ulntlo~. llaued by the I~r Produo~lon Board, War 
UAnpo •• r Co~.lllion, and Ottioo or Priol Adalnl.tratlon, ca.t. an unJult rafl.otlon on an 
Ind~.try wbloh fUrnish •• the solo i.pcrtant louro. or p.&oo .. time eaploymont and .aJor 
loqrGe of looal bUlIn ••• In over 1, countlcs in CaliCornia, praGtlo«lly all thl oountl •• 
of n.vada" Idaho, and Colorado and important parts of Or.son, ·Ia.hington, U1io.b, Ari~on&, 

:.lontana, Sou.th Dakota, N •• "'exlGo, and 1yollll"80 Witho-ut doslrlns to d.trut or draw frca 
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~an~ power or material. aotually u •• d or u e.tul 1n the war .ftort, .e demand that th ••• 

£overnment agencies cease this unJuat disoriMination agains t our industry aa oomp~red 
wIth other peacl -tlme industrial who serve nO morl userul purposes In war tIme, and 
acoord us our fair share of labor oertifications and materi a l priorities nao •• eary to 
permit operation under 8xlotlns limitations DC Order L- 206 . 

~!.!!1l!!....!!Iarlc.te for go ld : 

It Is currently reported that the tree market price Cor gold In Indla ~ North Atrica, 
and Ae1a Winer hal fluctuated between $40 and $80 per ounol, and that min •• In the 
British Dominions are enjoying tha t prici tor their product ; and this meeting or mining 
.represlntatives Cr alll the lostern min1ng States bel1lvel!! thll1: rutoration of the abUity 
or American gold mln88 to produoe gold at the .arliest ~o.'n1: donl1,tent with war man­
po •• r d.mand'~ is es.ential to the pr.servation or the lo~~\ eoonom1es or the distriot. 
in .hioh they are looated, to post.a~ employment opportunltie$ to r mine~. and prospeotor., 
to the maintenance or an ad$quate national currenoy baoking ot gold, and to the atabili­
s~tion ot int.rnatlon~l money exehangeo on a baei. ~ha~ wl11 permit or the tree re.umptlon 
of internation~l trade arter the .ar. I. believe that the Pre s ident and through him, 
the Secreta.ry or State or th. United Statu should b. IU1llloI'1&11%ed 't.o take luoh ltep. 
and enter int& suoh n.sotiations al will makl fl'ls mark.ts tOI' gold in for.ign countl'i •• 
available to Am.rican gold _produc'l' l!I~ and will r.lDo ... e ourl'lnt llsal restriotionl on the 
.xport ot newly mined gcld to suob mark. to by Am.rioan produc.l's ~ 

Kon.tary Polioy 

We advooate the u'. of Sold and al1ver 1n th. In~erna~lonal Fund and alao In the 
Internat10nal Bank, proposed at thA Bretton 100d8 Conrer8n~. ot 4~ nation~ or 1n any 
other lnhrnational Mo netary PI'OS!'G.III . th b"~le"'1 that· the American. peClph ar. in tavor 
ot D. sound 1II0n.tary .yltSIl., aategual'd1ng thelr '. nter,.a~~ ag~inst pap'!!!' ~.n!lation. 

Prlntlns pre •• ourrency 18 not desir.d b,y f·h " aVo:!'&.g" Am"l"i3sn .• nOl" dog ,~ h~ want the 
ourr.noy of the United. Stat. II d.b .... d by any 1Ilte'('M.'Horoal ,roup or f!,,~p·:I l' t •• 11 

Exp.ri.no. ot the world wlth gr.enbnoku .. rter the Ci ... il Wal'l and with worthl.ss 
Gar.an mark ,. after lorld War I, waa d1s68tr0\111 and oaueed a lack ot Gonrldenoe in any 
"lIIanasad ~u.r-!"anoyn plan. 

Stookpllln, 

It Is imperat1vQ to the Qontinuation of the .inine and s •• ltlng indu.try and po.tYar 
.mployment of the maXlmum numb.r of .mploy ••• po •• lble, that (1) all SO .... l'nm.nt owned 
stookpiles of strat.gic or orit1cal lIIetale and minerals and all . govarnment ownad or oon­
troll ed nont~rrou. sorap metal shall ba trozen at tho termination ot Eur opaan ·ho.tl11t1 •• , 
and that (2) all rever .. lend lealJe and pre.~lu.slve purohas.s ot lIIetala and minerals 
should bO . A~d8d to suoh tro~~n ~to(\kp!les, .s tall"~~ t~ do ~o me.D.n~ th~ stagnation of 
the lIIinin8 indust.ry ot t.h" th,J.t, " (I :a .. -t.~s ~ 

fheae res . rve~ of oritl~al or .t~ate810 m.talo and minerals should be kept inviolate 
for futul'8 war emerg~noi~e and must not b. releal.d exo.pt"by Aot or 00n8r •••. 

Tuat10n 

Dras tic alteration in the 'ederal tax l.ws and their &dmlni81ratlon ls .ssentlal 
to 1h. development of new mines and to the maintenanoe or productlon and employm.nt 
in existIng mina. at a s.tiotaotory level. 

Pro.pt ~'V1aion of the 'ederal inoo •• tax law •• uat tollcw the conclusion of hos­
tIl1ties. Otharwl.s, & .p"4y and ol'dal'ly rlturn to a produotl ... e and Itabl. paae.tl •• 
eoonomy baa.d upon Amerioan prinoiples of free enterprise will b. i.posaibl.. The 
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necessity for large revenue. will oontinue after the war and the mining industry reooS· 
nizes 1ta obllcation to boar its fair share ot the neoossary ooota at serviclng the 
national dobt and of efficlont and economioal adminietratlon at the governmont. Theae 
costs can bo met and the Federal budget balanoed only if taxes are imposed tor the sale 
purpou~ of providing revc~ue and are lovied 1n such a manner aa to preserve individual 
in,..c ut 'i ve and onoourace the investment of risk oapital in tho produotion ot ne .... alth 
and the oxpnnzion of Deployment. Only in this wa.y Gan the A .. erioo.n sto.ndard ot living 
be maintained and improved and national solvency be assured. 

The &zce.s prof1ts tax must be quickly repealed upon the t.rmlnatLon ot the war. 
Th1s tax pennlizos efflc~enoy, deaden, inc.ntive, and impo ••• an arbitrary 01111ng upon 
th o rewards oC productive effort whieh, it continued Into peaol ti.e, wl11 do mortal 
injury to our ~ystom of Cree private enterprise. 

Other corporate taxeG should bo reduced as muoh as tlsoal neoo.sities wl11 permlt 
and ~o simplified a. to eliminate tho burden at multiplo return. ~nd r.port.. 'he 
capital stoak tax and relatod doolarod-value exo ••• proCita tax Ihoul4 be rep.ale4. 
The orushing dilorimination against busine.s oorporationa worked by ezlatina tax la •• 
must be removed. The prosent unjust doublo taxation ot oorporate .arnin,. should be 
ameliorated by .om~ system ot oredlts or by tho part1al eX'.ptlon at oorporat. dIvl­
d.nd8~ 1n order that sharoholders of corporatIons, whether larse or •• all, .a1 be p.r· 
mitted to ~eoftlv~ a fair share ot oorporate protlt •• 

The taxation oC oapital cains at hIgh ratea Qnd arbitrary 11.ltatlon. on the 4,· 
duotton of cnpital losaas effeotively disoourase the investment oC risk capital in n •• 
enterpris... Thi8 is espoclally true in mining cnterprl.ea In whioh the hazards or 
loss are gre nt . A 0.i11ng rate of not more than 15 peroent Ihould be provided in the 
ca se of long~term capital gainl and arbitrary limitations upon oaplto.l los.e. Ihould 
bo re tnoved. 

Adequate al10_anoe. for dopletlo~ are essential to the preo crvatlon of a sound 
and dynaM10 mlnine industry . Such allowanoes, inoluding poroontage depletion, should 
be preserved in any reviSion at the t&X lawa. The administr&ti.e alapliolty ot the 
percentage method of depletion 1s seriously threatened by hyper~eohnioal ad.lnlatrativo 
interpretationl and proondures, tho apparent tondenoy and purpo •• ot whloh 1. the r.­
duction of the deplet10n base. Wherever necossary, ol~ritying lesl.lat1on, suoh al 
the rec ent amondment def1n1ng gross inco.e Crom the prope~ty, ohould be enAoted to 
nullify arbitrary bureauoratic aotion in derogatlon ot legislatlv. polloy and 1ntent. 

Seotion 122 oC the Internal Rovenue Code, relating to the net operatlnc 10SI, 
should be amended 10 nl to eliminate oertain limitations whlch wo~k •• rious and In­
vid10us dl.criminat1on against the natural relouroe industri.s. 

The prosont opportunistio administrative policy or retroactlve revi.ion ot rates 
ot depreciation is unfair and dlsturb1ng to the Cllonl etabil1ty or lndu,try and shoul d 
be revised. · 

The present policleB and procedures ot the Bureau of Internal Revenu. in the ad· 
ministration ot claims for rollef under Seotion 722 at tho Int.rnal aevenuo Code aro 
antnconlatio to tho spirit and purposes or this equitable provillon and Ihou14 b. 
drastloally modified. elaborato instruotions which hava b.en given to fi.ld agent. 
to gulde them in the procoDsing or those clal.' should be publlshod and ther.by be 
made to run tho gauntlet of fr., oritloism. 

All 1nternal revenue dlreotivee and in8truotions to tield ."n1. a' to poll01 •• 
to be followod in disposing of taxpay,r.- ca.'. should b. _ado publi0. 
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Publio Land Pollcy 

Thia Confereneo strongly disapprovel the reported pollcy ot the Olneral· Land ortlol 
1n 1nitiat1ng proc.,d1ng. to have .1nlng IOGations held void Cor laok or dlloovery, 
whlre they are .ad8 on the unreserved publio domain by locator. who bell'ved In good 
fa1th that they contain valuable metal. 1n mineable quantltll' and have b.,n prevented 
by War temporarily or other oonditions Cro. perteoting their dilooverie.. The taylor 
Grazing Aot Ihould b, amended to prohibit the initiation of such contesta by the General 
Land Ott10e tor tho bonet1t oC gra,1ng land 1 •••••• , and the latt.r Ihould bo relogatod 
to the courts tor protection it they belilve their right. have betn inCrinSld by .lneral 
10catol"l. 

w. condean without ~eB.rvatlon the arbitrary and lllegal withdrawal b7 .~eoutlve 
order ot valt are.1 ot the public doaaln trom uniTe rial ent~y, by various dlvialon~ ot 
the Depart.ent or the Interlor. Suoh actlon prohibita the develop.ent of new alne. and 
d •• troy •• 11 po •• 1b111ty ot 1norea •• d omployment 1n the 1ndu.tr y. Ie oppo.e tho pr o­
vielona ot U.S ~ Senate Bill 736 and any other bill introduced or that may b. introduced 
oontaining 11mllar prov~.ion. or obJeotive • • 

Disposal or Basio Deten.e Plante 

Ie favor an orderly t r an.ition fro~ Go v.rnment own.rlhip to private own.r,hlp and 
operation tor all pr •• ent Govern.ent-own.d uwar pla.nt. l

n but only on a lound ,00n0810 
ba.la; and that this praco • • O~ changeover b, done in .uch a way and at .uch a tlme a. 
not to intertere w1th natlonal seour1ty. 

W, urge that b,tore a plant 1. ahut down or Itl produotion ourtalled prlor to 
ultimate sal, or dlspo.al, due conalderatlon should b. gtv.n, Inaotar a. pOf.,lbll, 
to the overall eoon08io. et Juah ohange; that 8uoh change b. aade, when po •• lble, 
only att.r a thorough-golng survey by competent dlslntereated; nona.otionsl, D'n­
pelitloal enSineera and 'p.olaliJta. 

We favor outrlght 8a1es at suoh war plant. to private industr7 wh.never they oan 
b • .ad, 1n har.ony with publlo welfare. Plants and equlp.ent ot potential postwar 
value .hloh .&1 be round t. be unsalable in the I •• ediate pOltwa~ pe~lod¥ e.o.pt at 
aaaritloe prioe., aheuld bo le.,.d tor prlyat •• pe ~atlon untll ,oone.le o.ndltlona 
I.yernin, their ultl.att aotual value Oan be det.rmlned. Lea.e. 8hould be ma4e with 
tho obJeot1Y. ot putt1ng the r •• 1l1t10. 1nto usoCul .p.r.t~on and .0 a .o.n. DC t •• t1ng 
the .. rket tor tb. produot. Lea.lns polloi ••• ay als. b. '.pl.yed to ke.p In work1n, 
oondltl'n thol' plant •• hloh .ay be ne.d.d In tutur. allitary prolra ••• 

BEARING ON OllllEI\SHIP OF OUR "USELi:SS" GOLD STOCKS AT FORT KNOX 

Th. t.llo.ing 18 an extract trom the monthly ne •• lett.r ot the Ore,en Seotion .t 
the Amerioan Chemloal SOCiety: 

Let'. look at the ·poor torelgn oountrie. Our o ••• ia.lona wlll now .ave(by r.striotions 
on U • . So bu.ine •• , ot oour •• ). 

Since thls countr y entered the war, other countri •• have added $6,)50,000,000 to their 
iold and ahort - tarm dollar re.ouroe. ~ Many do not real1ze haw our war expenditure. help 
do th18. Ihen.e enterld the war, the total monetary gold .teok. ot the re.t ot the world 
w.re about $8,750,000,000, or which about * was held under ear - mark 1n thl. oountry . 11 
1 ••• timated (oln •• rvatively) that anoth.r , $2,000,000,000 gold w •• held in government and 
central bank acoount.. 11th tho $3,500,000.,000 or Coro1gn- ownod bank depo.1t •• nd 1nvllt­
.ent. (.hert- term) the total tor.ign gold and dollar8 .er. 1n .xc ••• • t $14,000,000,000 . 
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To this should b. added *3,000,000,000 1n torelgn held U. S. stooke and bond. and 
$'),5.°0,000,000 1n direot investments . 

A.s the wa.r proc •• ded, payment. ·to torelgn oountrl •• ro.s . Strategic material 

import' 1norea"d greatly. Ie paid cash tor thale . During thl. t1me our cash Izport. 
have failln way ott (Llnd- Lta •• golng up). Thu. our cash trade balanoe tUrned &g&1nlt 
us. Our troop. 1n Au.tralla spend $200,000,000 a year tor goode and Bervlc •• over and 
above reo1prooal lend-Ie.a •• 
$400,000,000 1n Egypt alone . 

During the Narth Atrican campaign, •• spant 1n exc ••• or 
Tha.1 payments to raptlgnarl hay. plIed up - •• have not 

had good. to .111 tbe. - they' get the. tr •• under Lend-La •• e . Add to th1s the decrsas. 
In our Bold produot1on and thl deol1n. 1n O. S. Bold .tOOK., and the end ot th11 year 
w111 lIe toreign- ownld gIld and dollar balanoe. h1t tho $22,000,000,000 mark . about 
double the total world 801d stooke 10 years ago. 

In 12U, at the Ind· ot the 1st World War, tho tor.1gn total wao only about 
$5,000,00Q,000. NI .. our eoone.llt. are telling U8 that we .u.t oontlnue lend- leal. 
to Great Brita1n arter the war with Germany 11 over. Th. annual o •• t would enly be 
a trir11ng ' $2,500,000,000 evor and above war eootl ($76 per average Cam11y). ReaBon.­
normally the K1ngdo. 1mportod abeut $4,000,000,000 worth oC geedl eaeb yoar (62~ tood­
aturc. ) . Th1a .. &3 paid Cor by Corelgn 1nvostlllnts - $800,000,000; sh1pp1'ng, $500,000,000; 
•• port., $2,500,000,000; balanc. by m180ellaneoul, .ervioe. (inBurance, etc.). 11th 
dec11n1ng. export. Great Br1tain v1luallz.s that she w111 b. short $2,500,000,000 of 
bal anoing thi. uIOOnOIl.1", and that's where we 001" In. They don't. want a loan Co they 
want lend leas8. 

Not cou.n"t,ed 
our own debt hal 
$70,000,000,000. 

by the.e lame "eoonolilst. tI is the tact that due to our pa.t lend 1 •••• 
I,kyrock.ted while Great Brita1n hal be.n able to ke.p her. down to 

Now r.p.at the above tor all the other oountrie. and &hlw.r the $64 
q~.stlon : Ihon all the International £00nolll0 Commls.!ona start to r.gula~e U. S. pro­
duotlon downward (otherwl.e there 1s no rlA,on tor th.l~ exist.nce) how arl w. golng to 
save the Brave N.w lorldT 

•••••••••••••••••••••••••••••• 
ALUUINUY DUST TREATMENT POR SILICOSIS 

Aeoord1ng to ROCK PRODUCTS. August 1244, 1nteult1nll r esult. on the use. oC alullinu. 
dUlt al an inhalant tr.atm.nt ot 11l1eo*1. have b •• n published by the Canadian Wedioal 
A •• oolat10n. 

~oIniyr. Reslaroh, Ltd., & subsldiary ot MoIntyro Wlne., has been .xp.rl.enting with 
pr.ventl.l. and trtatment. tor 111100el. tor man1 y.ars . In 1'3' thls company'. rl'taroh 
Ihoyed muob proml,. 1n the u •• of aluminum du.t, and lntensive testing among the e.ploy.o. 
of 1tl gold alne at Timalna, OntariO, was begun . Aooording to a reoent report 1n the 
Canad1an Medioal 4.s~oiatlon ~ournal, the research , aolentlata atate that thelr treatment 
appears to bo tollow'd by, blnetlclal r.sult. In a 11gnlfioant proportlon ot Ca •••• 

The treatm.nt u •• d at the Uclntyre mine oon.llt. of inhalatlon of alu.lnu. powder . 
Thl. material i' produced by pounding Imall plee.s at thin aluminum sheots into a tine 
dust, aooordlng to a proo,11 work.d out at the Plttlburgh plant ot the Aluminum COMpany 
ot Amerloa . .hen tht aluminu. powd.r 1. lnhal.d, the r.actlon In tho lungl ooats .illoa 
partlole. with a tbln golatlnous fil., inhiblt1ng the •• rious effeot or s11ica on the 
re.p1ratory organl. 

Tho Uolntyre experl.ent. upon 41 men, at whom 34 ooapleted the treatment , oon.lst.d 
at .tartlng the lubJeat. with a five-minute inh.l~tion of tho powder. fhe do lag. w •• 
stopped up to thirty .1nut •• and the treatM'nt. were continu.d over a period ot near17 
a y.ar in 90me oa.... At the end ot the treatmont per10d, l~ out ot ,4 •• n .how.d ollnloal 
improvem.nt, .vldene.d by either disappearanoe or appreoiable 1 ••• en1ng or shortne •• or breath, 
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oough1ng, oheat paIns, and fatlgue. 'ltt.en · ot the ca ••• · sho •• d ·n.ith.r l.prov •••• t 
nor deterlorations and 1n thl., oa ••• the subJeot. had oontlnued .ork 1n 11110& dys., 
and for thl. rtalon re.ult. or the t.ata on the ••• en •• re oonl141red notabll b7 doo­
tor.. Othor .111.0.1 •• ~bJe.t. ~nd.r ob.ervatlon .ho dld not take tho alualnua d~.t 
treat •• nt ,ho •• d progre •• 1on ot thl d1 ••••• in 11x ot ninl 0 ••••• 

't,.tins was ulldertak.ln at W.ahington, Pennsylvania, 011 lubJeot. workin, 1n briok­
making and refraotory plants, foundri •• , rook quarri", and land-hl.attn, Jobs. Thlrty­
three oa ••• lutr,r1ng Crom .11100111 and .ho had b •• n .~po •• d to ooncentratlons ot 17_ 
to '7~ treo .1110a all eho.ed 1.prove.ont ln 135 •• rlo~ •• a.... Slx.t the Iro~p •• r. 
unoha~ged and two beo&ae wor.e. In 1e •• • erlo~. oa.e., oo.parable benetiolal r •• ult. 
tollo.ed the treatment. 

• •••••••• * •••••••••••••••••••• 

MERCURY IN JULY 1,44 

The U. S. Bur.au ot Ulnt. 1n 1ta .onthl), •• roury r.port No. 60 r.l •••• d S.pt.ab.r 2, 
1,4~ gl ••• the t.llowlng .tatl.tl0' On .eroury prod~otl.n tor July 1,44, 

Th. downtrend 1n .erour)' produot1on cont1nu.d 1n July and thi·- tot.l tor the aonth 
waa the amalle.t reoorded ainot Apr11 1,40. Conau.ptl~n peau.ed the die lin. that w •• 
ln progre •• berore June and wa. laaller than ln any other aonth .1noe ,.bruarl 1,42. 
At tho .nd of J~ly, probably prln.lp.lly boc&~ •• ot the ta.orabl •• ark~t r.latloD.hlp 
between produotlon and oon,u.ptlon in both June and July, the prl0. reaet.d trO. thl 
prolongod drop that began at tbo end ot S.pt •• bor 1,43 and bo.a.o pr.olpltato ln Janu.ry 
1,44. In July .or.ury wa. re.ov.d troa tho 11.t oC a.torl.1. that ar •• ubJ •• t to tho 
restriotion' ot Goneral Iaport Order 11.6,. 

Tho produotlon data ' tor July are .al.ulatod on report •• ovoring 6, aln •• that 
a.oo~nt.d tor '7 por.ont ot tho total tor 1,4,. Only 21 ot tho ••• 1n •••• r. produotl •• 
1n July and 5 oC the. aocounted Cor 75 peroent ot the total Cor that .onth. rour ot thl 
aln •• art In Callfornia and one In Ore,on. 

Sallent .tatl.tlo' on moroury ln the Unlt.d Stato. ln 1",·43 and 1ft 
Jan~arY'July 1,44 ln Claaka ot 76 p.und •••• h , 

~ Stooke .t .end ,ot Do~lod , 

Conlu",,,. and Produoer. Prio. par n .... 
Perlod Produotlon Con8umptlon 

doaler. Y y .t N .. York 

Averag. lIonthly 

1'3'· · · 1,553 :J/ 1,742 12,600 376 
* 

103. ,4 
1,40. · · · 3,148 2,233 14,100 607 176.87 
1,41- · · · 3,743 3,733 12,400 43' 1~5·02 
1,42. · · · 4,237 4,142 10,700 1,377 1,6.)5 
1,43· · · · y 4,327 4,542 13,200 3,457 1'5·21 

1I0nthly 

l?4~, 

January · 4,400 3,400 11,300 5,45' 151'.60 
,.bruary. 3,800 3,700 ',400 5,450 1)0.00 
Maroh • · ),800 3,600 ",00 5,011 130.00 
April · • 3,700 3,200 ',700 5,604 128.20 
Way. · · 3,400 3,100 8,,00 6,171 115.5'+ 
Jun •• · · ),000 3.~00 ,,000 5,757 101.6, 
J~lr. · · 2.700 3, 000 9.300 4 129 100. ~6 . -!I Largely ex.l~de. red . • tl11ed .otal. l/ H.ld ~y rOPQr11n, ooepaal... 1I Apparoftt 

Gonlumptlon. ~ B~ •• d on tlnal rlIUr ••• 
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NORTUUST SOURCE or !LUKIN A VItAL 

Malon L. BiDlh •• 
Vl0.-Pr."ld.n~, Coluabla K.tal. Corporatlon 

One ot the b.sio probl ••• to b, lolved it the North ••• t 11 to retain a 11.ht •• tall 
lndultry 1, a Go.petitS •• lourOI ot alualna. 'I .Olt plople know, plante tor thl pro­
duotlon ot alu.lnum •• tal ln thll oountr,. u •• , a' a ra ... ~.rla1, a1u.lna (alu.lnu. ozld.) 
produo.d tro. hl,h-,rad. bauzlt. b,. •• an. ot tho B.,..r proo.I.. tb. a1u.lnu. plant. In 
the North ••• t aut" under pre.,nt oondlt1onl, tran.port alu.Sn& &oroa. the oountr7 tro. 
th, •• B~.r plant. 100atl4 in the lalt. 

Y1th the Go.lna ot the lubaarlnt Yar and thl ahortal' or othlr traDlportatloft, 
atton~lon .a. turnod to tho Ut.Olt utlli.ation ot do.,"tl0 .ouroo. ot bauzlt.. Th. 
r •• ult hal be.n the Tlrtual ,shau.tloD ot our do ••• tl0 r.aouro •• ot bauxit. lultabl. top 
troa~ •• nt b,. tho B~.r proo.... Thl1 hal l.rt u. ln tho ,o'l~lon or d.p.ndlns on o.or­
•••• tran.port tor bauxlt.. Th. alt.rnatlYI 1. to d ••• lo, and .,pl1 'roo ••••• to I.tra.t 
a1u.lna troa hlSb 11110a bauzlto or hl,h alu.lna 01&71. 

It tho Nortb ••• t 1. to d.p.nd on bauzlt., th.n ot n ••••• lt,. a d.p.ndab1. louro' 
.u.~ b. oontroll.d. In tbl' h •• l.ph.r., tho prlnelpal kno.n d,pollt. aro ln Du~oh and 
Britllh Oulan.. Por ~ nuab.r ot y.ar., bauxlt. hal b •• n tran'port.d aoro •• th. Carrlb.an 
and tr.a~.d ln ~hl. oountr,. to produo. alualna. Sub.arlno .1nkln,. brou,ht ho.o torolb1,. 
the oxtr ••• hazard ot d'p.ndln, on tor.l,n bauzl~. tor produotlon ot alu.lauaia tl •• or .ar. 

Anothor quoltlon that arll" 1. ~he .oono.y ot tran.por~ln, bauzl~. to a Ba,..r plant 
looat.d on tld •• at.r ln ~ho Nortb ••• t. It hlah-arad. baualt. 11 to b. '0 tranlport.d, lt 
.o~ld app.ar to be .xp,dl,nt to look tor .ouro •• in the Paaltl0 rath.r than ta d.p.nd on 
thol' In thl Carrlblan ar.a, It W.I r'port.d bltor. th. war that & .ub.tantlal d,pollt(or 
d.po.ltl)ot hl,h-grado bauzlt • .••• kno.n to ooour ln tho Carollna I.1and., and wa' oporated 
by tho J.p.n.... Inalauoh a. Japan Itl1l oon~roll a portlon ot th.l. ll1and. (AUlUlt 1'~~), 
ao •• tl., .ay Il.pa. betor. th~a aourol ot bauxite _&¥ bl I.aluatld In r,latlon t. a B.,.r 
plant looat.d ln tho Nor~h ••• t. O~h.r po •• lbl •• ouro •• ar. ln tho Dutoh la.t Indl ••• 
Betor. the war, high-grada bauxite Wal mln.d .t 11ntan leland nlar Sinsaporl and .hipPld 
to Japan. 

It applarl tro. thl abo.1 tba\ It thl alualnu. rlduotlon plant. arl to b. oplratld 
100no.10.117 In the Northw •• t and with national •• ourlt7 In alnd, othlr pOlllbl, lourOI' 
ot ,upply .r. ot tlr.t 1.por~ano. and .hould b. In ••• tlsat.d. 
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It 11 known that there art lubatantlal dtpOllt. ot alu.lnoul 01'1 1n the atat •• or 
Or'Ion, .alh1nston, and Idaho. th ••• haye been explored and drilled to a limited extent 
by the U. S. Bureau ot Mines and ~h. three atate alD1ns depart.,ntl. A SUbstantial tonnagl, 
.s'U •• ted to be aor. than 100 m11110n toni, 1. lndloa't,d. fbi a.vlr,ag' available alu.ll1a 
oontent 18 about )0 ptroent4 Ho •• v.r~ the 100noml01 ot the depalitl and the •• tallurlloal 
pr.obl ••• involved havt not b.,n tully explored. In tur~.r.no. ot determlning thl.e 

faotorl, the Dlr.nSI Plant Corporation 1. building a olay treat.tnt plant at Sal •• , Orllon. 
The 81z1 or the plant 18 .uoh .a to preolude a oo •••• olal oplration, but It i. I.plotld to 
.how whlthlr or not thl.e olay. oan bl tria tid 100hoaioa11,. Allowlnl Cor thl diCClrlnol 
ln aval1ablo alualna ao bo~woon olay and hl,h.,~ado bauxl~o, 1~ 1. o.~laatod ~ha~ a do· 
11.0~od p~loo or olay at tho plan~ ot $3.50 to $4 . 50 por .ho~t toa would bo ooapotltl.o. 
In addition, there 1. the po •• ibility oC dive lapin, b1'e> praduo,\. that ai,.h.t inor.asl thl 
operating proClt. 

It i. apparlnt that, iC thls proal •• proYls loono.io, thl blnlCit to 100a1 arla~ 
would bl _uah greate .. than If bauxite wire .lnld abroad and .e .. e17 trlat.d · at a Northwest 
tld.wato. plant. It 1. ostlaatod that about 75; po~ toa ot tho oolt ot olay would ,0 
(or direot labor in mlnlng and transportation. An additional •• alon Cor the Curth.ranol 
or olay dovolopaontl il that or natlonal doton.o. 1~ 1. ha~dly 11koly that thl. oountry 
will Ive .. again d.p.nd Intlrlly on over.ea •• hip.ent tor luppli •• ot .uoh vital .atlrial • 
•• alu.inu. and rubber it it can b. avoid.d. 

With the conoentration of tho airaratt indu.tr~ on thl Paoltl. COa.t, an Uninterrupted 
.upply oC raw mat.rial 1. vltal o Prudln.1 would thlr.tor. ural that a do ••• tia .01.11'0' at 
alu.lna be d.v.loped , and tho a1u.lnou. 01&7. at the Morth.'lt •••• to bl on. 1ik.ly .ouro. 
or raw materIal. 

A third sou~oo or &1ualna i8 a dlpo.it or bauxltl0 iron 01'1 that oooura In northlrn 
la.hlngton County, Oregon . fhe favorabll aria 1. ino1udld In appro.l .. t~ly tour townshlp •• 
Thlre baa beln lome priliminary dr1lling doni on thl.1 4Ipo.l~. b7 tb' Or.,on Depart •• nt 
oC Oeology and Mineral Induetrie., and rllUlt. arl dl.orlbld 1n a prellalnar7 r.por' 
~ooontly publ18hod. In only ono 100al1ty, whl~1 aOlt ot thl d~111iaa hal b •• n dono ao 
tar, a dopollt ln oxo~ •• or 2 ml1110n loai ton. ot or. 1. indioatld. • t7Ploal ... plo 
.how. approxi.atl17 25 plrclnt iron, 33 plrolnt alualna, 10 plro.nt 11110&, 3. 5 p.rolnt 
tltania, and 0015 perc ent pholpborQ. o 

Thl Oregon Departm.nt', report .tates that the depo.it •• 0 Car exaained indlcate 
that surtaci aln1ng methods would be applioab11, and that .uoh op.rationa would havi 
a .tripping ratio generally at not aorl than 2 : 10 Tbl oVlrburdln 1 •• 11t and could bl 
oall1y handlod. Tho ore ltlolt 11 ,one~al17 t~labl~, and alDln, aad orushln, to the .1.0 
roquired for •• oltln, oould be done oheaply . Appa~oat17 auob at tho orl •• r&~ oxplo~od 
would require no blasting. The avera,1 thioknl.' ot th. 0 •• , whloh 1. in rlat-ly1na 
blanket dlposlta, 11 about 11 or 12 t.et. Tbo alualna ooatoat appoarl to bo ral~ly 

oonatant tor eaoh depoelt . HO.lve., In Oftl area lftooapl.,.l, .zplorld .0 Car, tb. 
alualna appears to be oonsidlrably b.~ter than avera,1 and anal1'I'. indioatl a gradl or 
abou~ 45 poroont, wlth about 18 po~oont lron and 7 por.lnt 81110a. 

Tho Podorsen p~OO"" hal boon u.ed ln No~w&¥ to ~~oat .at.~l&l .1.11a~ to .alhln,ton 
Count~ o.e. The U.S. Bureau oC Min •• hal done conlidlrab11 rl.earob work on trlat •• nt 
or liliolOU. and terru8~noua bauxitl' usin8 adaptatloAI ot the r.der.ln prOOII. e fhl 
'.Iltlng operation Is pr.terably oarrlld o~t 1n cn eleotrio turnaol, and pO.lr oOD.uaption 
la ~oported to be approximately 3600 kw·h~ . pe~ ton or lron p~oduood. ono very tavorablo 
faotor in oonneotion with 00 ••• rola1 po.elbl11tll. at thl Walhinaton Count7 are. il the 
avai1abliity or low oost Bonnlvl11. pow.r. 

The eoono.io possIbilities at this ore arl.e tro. thl tao~ tha~ it Oan bl trlatld 
to produoe hlgb~8rad. piS iron al _ prl.ar7 produGt, w1th a b7-produot oC oalolua a1ualnat • 
• 1a,. The~o 10 a Itoady do.and tor hlgh~g~ad. pig l~oa ln tho .tatl' at O~o,on and 
W.shinaton. The prlwar pric. of pig Iron, C.oob . Saft 'ranoi.oo, wal $23 plr .hort ton. 
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If a pricI of $20 per ahort ton e.a.b. Portland could bl realized, it 1. Istimat.d that 
alualna could b. prod~o.d Cro. the al&1 at a protl~, and at a priol 1 •• , than $35 per 
ton C.o.b. Portland, Oreson. It 11 belleTld that thl1 alu.lna would be coap.titt._, 
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both ae to p~ioo nnd grado, with that produoed r~o. bauxite. The~o il a ru~ther pOlsibility 
DC productn, a quiok .etting c ••• nt trom the 11al_ Purthlr dr~111nl 1n thls arta 1. bll"S 
dono by the Oreaon Depart.tnt. A .1nlaua ot 10 to 15 .11110n lon, toni .hould b. a •• ured 
b.tor. an 100no.10 operation could b, planned. 

In the dlyelop.tnt DC all or ant or the abovl-a.ntlontd louro •• DC raY .at.rial, 
caretul Itud! •• Ihould bt aadl DC the Icono.10 balll of the .etallurgioal probl ••• involv.d. 
In thll conneetlon, it il pointed out that the U. S. Bureau ot Mine. 1. about to optn an 
eleotro.etallurgloal laboratory at Alb~y, Oregon ~ ~lso the Stat. ot la.hlnaton hal done 
exten.1.1 rts.areh on light .etal. at Pull.an. Both th ••• laboratorle •• hould be used to 
thlir fullelt extent In deter.lnlna .hloh lourOI ot alu.lna would b •• o.t 100no.l0. 

The Paoifl0 Northweet Light Yltall Co •• ittee, representing Idaho, Oregon, and 
.a_hlnaton, wa. organized to pro.ot. the light •• tals industry In the Paeltio Northwe.t. 
A. it •••••• s •• ntlal to a .trona indu.try to have a North ••• t .ouro. or alu.lna, the 
oom.itt •• oould •• 11 und.rtake the tollo.ln& aotivltle.: 

{l) Oetar.ine the .ouroe and avallab11lty or bauxite depolit. and loono.ie 
100ation or a Baytr prool •• plant on t14ewaterl. 

(2) Obtain the a •• letanol ot tha .lnlng department. at the thr •• north ••• t 
at.te. and the U.S. Burlau at Mine. in deter.lnlng the aost econoal0 
depolit ot high alu.~na olay oontaining at leaot )0 million tone. 

() Apply the lame inveltigation to the bauxitic i~on .~o in O~ogon with 
partioular determ1nation a. to the market to~ p1g Iron In the North.e.t. 

(4) Enlist the ooopo~ation or the U.S. Bu~oau or Yino. through the deloga­
tiona In Congre •• tor laboratory t.~.tlng and re •• aroh on the raw material. 
probl ••• 

(5) Coordinato tho work or tho .tate aining dopa~tm.ntl in looation ot 
workable depo.lt. ot raw material •• 

It 11 b.1iev.d that, It the eO •• itt'e and other Intere.ted ag.noi,. and sroup. 
operate along the 11ne. indloatld, a deClnlte ball. tor 100no.l0 produotlon ot alumina 
in tho Northweet could bo oltablishod. 

Onol a louroe at aheap raw material 1. al.ured there 1. little doubt, with the ah,.p 
power available, that Horth.e.t reduotion plantl .ould be able to produce pig .lumlnu. 
at & pr10e competitive .Ith any other plant In the United State •• 

•••••••••••••••••••• 
OREGON YINERAL PRODUCTION 

Thl U.S. Bur.au at Ulnel report. that Oreson .ineral production 1n 1,43 was valu.d 
at $12,310,000, and that Oregon wal s.cond aaon8 the .tatel In .erour7 and diatomite 
produotlon and third In anti.ony Ore and ohro.lte. Other .,tallio ain.ral. produoed 
.ere gold, oopp'r, .angane •• , and .llver. 

V~luo ot metallio .inoral production Wao $1,)46,0001 non.etalliol inoludins eand 
and gravel, oe.ent, and Itone .ere valued at $10,,64,000. 

Oreson's total aineral production .1noe 1,11 hal exc •• d.d *200,000,000 In value • 

••••••••••••••• * •••• 
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QUICKSILVER PRODUCTION 

Thl U.~. Our.au or Win •• monthly meroury report tor AuCU" 1,44 r.ll.l.d Oatob'r " 
1944, glv," tho tollowlns lntor.atlon: 

A turth.r d.olln. ot 200 tl.lkl ln produotlon ot •• r.urr ln AUCU"t .al a •••• panl.d 
by 4 .harp rl •• ot ,00 tla.k. 1n oonsumption and a. a Gon •• qUlna., oon.uaptlon .xo •• d.d 
dom.stl. produotlon bl 1,400 rl~.k.. or th. total output or 2,500 rlalk., 7 aln •• oon­
tributed 87 plrolnt. ot thl.' .1n •• , thl Abbott, N •• 1d.1&, NI. Alaadln, Ut. Jaoklon, 
and R.ld art In Ca11rorn1&; thl Cord.ro 1. In Nlvada; .nd thl Bon&n&& In Oregon. Th, 
eon.umpilon IXC ••• atrlated produotrl' .took. ohi,tly and thty. dropped tro. oV'r 4,000 
to 1 ••• than 2,)00 tlalk. durin. thl .onth. 

Sall.nt Itatl.tl0' on •• rourl ln th. Unlt.d Stat •• in 1'3,-43 and 1n 
aanu&rl-AuSu.t 1,44, in (l •• kl or 76 pound •• aob 

Stooke at .nd or p.rlod 

P.rlocl Procluotlon COD.uJlptlon Con.u".u and PI'O"'o.ra Prio. p.r tlCllk 

d.~hra !I II at Nt .. York 

A •• raa' Monthly 

1'39 · • • 1,553 ~ 1,742 12,600 '76 $ 103.,4 
1940 · · • 3,148 2,233 l4,100 607 176.87 
1,41 · · · 3,743 ),733 12,400 43' 185.02 
1942 · • • 4,237 4,142 10,700 1,377 1,6.35 
1,43 • · • y ",327 4,542 13,200 3,457 195.21 

lIonthl1 

1,44 , 
January 4,400 ),400 11,300 5,45' 151.60 
February 3,800 3,700 ,,400 5,450 1)0.00 
Ma.rDh 3,800 ),600 ",00 5,011 130.00 
April ',700 3,200 ',700 5,604 128.20 
lIal 3,400 3,100 8,,00 6,171 115.54 
June 3,000 3,400 9,000 5,757 101.69 
Jul1 2,700 3,000 ',300 V 4,025 100.56 
Auguat 2,500 3,,00 9,100 2,252 104.04 

!I L~rg.l1 .xolucl •• r.dl.tl11.cI mota1. !I H.ld bl roport1ng .oompanl ••• ~ Appar.nt 
oonaumptlon. ~ B.,.d on flnal 11sur... 21 aIVil.d. 

UINERALS NEEDED 

Tho Footo Uln.r~l.Co., Phll.cI.lphla, lars. cI •• 1.r ln .1n.rall, 11 lnt.r •• tecl ln pur­
Gbaalns the tollowlna on & Qo ••• rolal loal.: 

OUaortllrlt. 
Andalullt. 
Topaz 
Tourllaline 
Gaclo UnU. 
Coluabo-Tantalltl 
Sohorlo.1t, 

Spe •• a.,.t!t. 
B.rll 
Bruolh 
StauroUte 
1Uanlh 
Plroy.kite 
Rhodonlt. 

**** ••• ~~ * • •••• ••• *. 

Rhodoohr •• U. 
.011utonlt. 
Rutlle 
Zlroon 
L.pldouto 
AabITsonlh 
Spodu •• nl 
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THE PIOHI:£RS 

(A. rllated by G. r. woOousall) 

When the 1.lt was younS, two ohu •• at&rted to.~rd. the .,ttln8 aun to.,ther. Though 
not related, bo'th had the I .... lurna •• and slYen nalll; but one belng alightly larS'1" than 

the otber _.1 known al "Slg John" and hil partner AI "Little John . 1I 

BlS and · Little John' tln.lly ~ r.aob.d an attraotlve .pot On the Wi"ourl, nOw the .1t_ 
ot &n i.portant 01ty, and rIOoln1&1n& 1tl potentlal1t1 •• tiled on the vacant land, .Ctlro 

ward. aoouaulatlns' more land until they had ... 1~.abl. pleol . Slno. 1t W.I on one or the 
maln trall., they loon •• tabiished a trading poat, and a amall , town aro •• alaolt .a by 
rubbin, Aladdin ' I la_p. Tn. partn.ro nad land, oattl., and a lars. late t1lled .1th ,old. 
On. partner •• I , •• yor and the other lohool director, & recently oreated ottl01 de.anded 
by the growth ot the I,ttlemont . 

Sending to St. Loui., they were greatly plea.ed one day when the .te.mer dl10harged 
, the new lohool~teaoher i a very attraotive youn, la~, who wal immediatelt inltalled in 
tn •• onool that nad be.n bUilt, and 1n lui\able lodg1n,l . Fr.qulnt artor - .onool Journey. 
to tha oombinad pOltoCtlo1 and .tore tor aail, and to oonter wIth the .ohool direotor 
brought her 1nto frequent oontact with the two John., who promptly tell In love with her. 
fha glrl Ihowed no preCereno., but quit. evidently .h, oouldn ' t aarry both 80 thera tha 
.. tter 'toad, with the tora.r ooaplete tru't and coarade.hlp between Big and L1ttle John 
wor.enin, every day untIl tlnally a bitter quarrel re.ulted. 

One •• '1d to the othlr" ItIt i s Virginia that 1s at the battoa at thl. and I III tel! 
you what I ' ll do ; we ' ll play a ten~polnt gaa. at ouohro , fho loser oan load. lead 
hor.e wIth whatever he ohoo •• ,; take $2,000 In gold and hil riCl. and blanket. on a 
.addle horse, ride out of town and ne.er oo.e baok. u The other agreed; ret.ree. were 
aPPOInted } oth'rl volunteered, and the aa.e .tarted. It w •• pl&¥ld with great oautionD 
and obanoe deoreld that tinally onl player had el,bt p~intl and the other had olne c 

On playin, thl next hand, the onl that had ei,h~ points euohtred the one that had nine , 
and .on tn. ga.l. So B1, John ~ook tnl $2,000 in ,old and Iturtld ni' .0nlY bolt. Ho 
loaded hi. paok animal" and~ with hi. ritle aoro.1 thl laddle, 11tt without lotking baok 
tn what he was lea.in8 behind. 

al tra •• lld .anT dayl and aaybe a thousand all •• and then be law a slte that hi 11ked, 
p1tohld oaap, buIlt a aabin, and .tarted oVlr. ,ortune •• 11ed al betort, tor btl alt. wal 
a good onl, and. today ill another iaportant 01 t1 . . .... the Y'arl roll.d by: h. a,ain beoa.1 
w.althy but rea.Inld a bachelor. The grlat trail ran by the new tqwO, and one autu.n he 
law a covered .agon wIth t.o yoke ~C bullook. Ilow17 drawIng it down the ling hill to.ard 
the to.n. A pralrle aoho.ner than being a thina or the pa.t, Bl, J.hn .troll.d d •• n to 
the road to awalt Its arrival . AI it drew near there 10'80d l~te vit. a widt slatternly 
lookln, WOllan on the tront .eat, with a background et obildren who fl1led the rl ... lnin, 
.paoe under the l&rge b •• with dirty tao... A aan .aa .alkin, .n the tar 11de .t the lead 
bullloKs . 11na11y tht oavaloade .topped and the walkine .an o ... t ar.und In trent. It w .. a 
Little John" agaln face to faoe wlth the partner .t hi. youth" Bll Jehu. B11 Jehn .~. 
tirst t. apeak . 

"la11" LIttle John, .hat 1n thl .orld are you dllnS away out In thl. countryfll 

Sald Llttle John, "I bllred It ytur pro.ptrlty and I JI.t theusht I wluld ao •• y 

out bera and f1nd out what othtr aan you had. staokld a deok or oarda on.11 

........... ,. ......... . 
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OEOLOGIC REPORT ON HIGH-ALUMINA CLAY DEPOSIT NEAR MOLALLA, ORIGON 

A large depolit of hlgh-alualna clay ocour. approxl •• tely thr ••• 11 •• louth,.,t at 
UOlalla, Oroson, about thlrty .110 •• outh ot Portland and about thlrty .1100 north ot 
Sal •• , whir. a Oovern.tnt plant 1. now belD, oonltruoted to t •• t the .xtraotion ot .luatua 
troa olay. Thl. olay dopo.lt wal lnvootlsatod by tho Stato Dopart.o"t ot 0001017 and 
Mlnoral Induotrloo ln 1'37. Betwoon July 1,42 and Yay 1,43, tho dopo.lt wa. lnyo.tlsatod 
Jolntly by tho U.S. Ooologloal Suryoy ~nd tho U.S. Buroau ot Mln... I .. thl' latt~r pro­
Jeot, 77 hOI •• hav1n, a total toota,o or noarly 6000 toot woro drlilod and ovor ,0,000,000 
dry ton. at •••• ur.d or. oontalnlns 25.7 p.rolnt at aTallablt alualna and '.7 plraent at 
avallabl. iron •• r. lndloated. 

A pr,llalnary g1010g10&1 report on the .rt. hal b.,n prepared b7 Dr. Rtbert L. Ntoboll, 
tlold ,0010slot ln tho Hlsh-A!ualna Clay Dlvlolon or tho u.s. Ooolosloal SUryoy, and thl. 
roport to So thor wlth aap. 8ay b. ,xa.lnod at tho ottloo ot tho Stato Dopart.ont ot 0001017 
and Mlnoral Indu.trlo. at 702 .oodlark Bulld1n" Portland • 

• • • • • • • 
OREOON ANTIMONY 

Oregon deposita or antl.ony, a •• tal In gr •• t w.rtl •• d.aand tor .hrapn.l, b,.rln,., 
and stopagl bAtterle., are dl.erlb.d ln a ahort rlport 3ult laauld by the State nlpart.lnt 
ot Olology and Mineral Indu.trl... Thl tltle 1. ItAnt1.ony 1n Orllonll and the r.port "'a. 
prepared by Noraan S. Wagnlr, tl.1d ,lolog1lt ot ~he Dlpart •• nt .tat~oned at Bak.r. tb. 
rlport d •• crlbe. anti.ony 81nl. and pro.plotl 1n thl Statl and al.o treat. brl1t17 ot 
100noal0' and propertle. of thl. lmportant war •• tal. 

Prlo~ to the ent~anOI at th1. oountry into the war, the United State. had depend.d 
largely on i.port. tor certaln m.tal. to ,upply our lndu.tril'. Antlmony ... a. one ot thl.e 
•• tal. and had b'ln imported a&lnly Cro. China whlre there ar. lar.e dlpo.lta at atibnlt., 
tho lulph1do or antlmony , Bleau.' or .h1ppln, dlrrloultlo., tho 'upply tro. Chlna was out 
oft and lt wa. neO' •• ar7 to , lnorla" do ••• tio produotion a •• uch a. po.aibl.. thi. In­
orea" waa attain.d and Unit.d Stat.t production, a1d.d by 1.port. fro. M.xloo and 

South Amerioa, .a •• oon able to .e.t all •••• ntial dl.and •• 

Thi. rlport, O ~ U.I. Short Paper No. 13, 1. one at a .eril' whlch the D.part.ent hal 
.ado 1n tho .tudy ot Orogon >. war 81noral dopollt.. It 1. avallablo at .1thor tho Portland 
ottl0' or the t1eld ortlol. at Baker and Grant. Pa ••• 

• * •••••••••••••••••• 

DEPARTMENT NOTES 

Elton Youngbor" tor.orly gonoral luporlntendont ot tho ... toft 81no ln Jo.ophlno 
County at the tl •• at It. oloalna down ln 1,42 b.eaute ot war eondltlont, and .ore r.­
oently .1neral tp.ol&ll.t w1th the U. S. Taritt Co •• laalon, haa tuoo •• ded Dr. I.4.0. Bennitt 
a. tl01d onslnoor tor tho Dopart •• nt at Granto Pa... Dr. Bonnott ro.lsnod ln ordor to 
undor1ak. work tor 1ho la.h1n,ton Stato Dlylol ... ot Yl~o. at Oly.pla. 

.. . . . . . 
John Ellot Allon, Dopart •• nt g.olo,lot, ha. boon glven a loayo ot ab.ohoo to do 

,raduato work at tho Unlver.lty ot Calltornla • 

• * •••• 
Yr. R. ~. Stewart hal Jo1n.d tho Itatt ot tho Dopart.ont a. paloontolo,l.t. Yr. Stowar1, 

tor.erly gool.Sl.t and Inslnlor wlth tho Chan.lor Cantlold Yldway 011 Co., ha. tor .oyoral 
yeare ap.ciallzed In aloropaleontology • 

•••••••••••••••••••• 



The ORE.-BIN 
State of Oregon 

DEPARTMENT OF GEOLOGY " MINERAL INDUSTRIES 
702 Woodtark Bid, .. Portland 5. Oregon 

POSTMASTER: Return Postage Guanntted 

[ Soo. 562. P. L & R. 

u~mo 
4a.. $TAm 

"7"f" -' 
~l""" _ 

... " I,L ~ 
' 1 _ _ • . _1 



STATE OF OREGON 
DEPARTMENT OF GEOLOGY 6 MINERAL INDUSTRIES 

PORTLAND. OREGON 

THE 
ORE.-BIN· 

VOL., NO.' llPORTLAND,OREGON 

Permission is sz:ranted to reprint information contained 
herein. Any credit 2iven the Oresz:on State Department 
of Geolosz:y and Mineral Industries for compilinsz: this 

information will be appreciated. 



Vol. 6 No. 11 THE ORE.-BIN 71 
Portland, Orison 

STATE DEPARTMENT OP GEOLOGY A MINERAL INDUSTRIES 
Hoad orrloo: 702 Woodlark Bldg., Portland 5, Orogon 

Stat. Governin, Board 

W. H. Strayer, Chairman Baker 
Nl01 R. Allon Grantl Pall 
S. H. Wl11l1ton Portland 

Stat. Pl01d Orrlo01 

P. W. Llbboy 
John Ellot Allon 
Elthor • • Ml110r 

Dlreotor 
Goolollot 

Ceramio Engineer 

714 E. H Str,"t, Grants Pal l 20)) Plr ot Strlot, Daklr 
Elton A. Younablr" Field Glologtlt Noraan S. Wagner, fleld Clologl.t 

. **.* ••• ~ ••• * •••••••••••••••• * ••••••••••• 

THE DRY ICE INDUSTRY IN THE PACIPIC NORTHIEST 

by 

J . c. Steven.-

The produotion ot lolld oarbon dioxide 1n the Paolfio North •• at date. Crom the 
deprea.lon period ot 1,)2. In tho •• day. it wal very dlfrioult to tind a market tor the 
dry 100 that could be producld; today lt 11 JUlt ao dlffloult to f1nd onough dry 101 
to sati s fy the ma rket . 

There art two plant. in the PaoiClc North •• lt producing dry 101. Ont 1. the 
Liquid C~bonl0 Pacitlo Corporat1on in Seattle and the other 11 the Gal-Iol Corporatlon 
al.o ot Seattll wlth a plant at Kliokltat, la.hlngton. The toraer organization produc •• 
the aarbon dioxldl troa whlch dry 10e i. aadl by thl burning ot petroleum tuel.. The 
plant at Klickitat, I.ahlngton, utilize. natural carbon dloaidl obtainld troa WillI. 
Th. oombln.d oapacity ot both plant. il about 25 ton. p.r d-r. 

Carbon dioaidl i. a oolorl ••• non-lntla •• abl. ,a. at noraal teaplraturl. , •• 1 •• 
oubio t •• t at atmo'phlrio pre •• ur. welghl about one pound. It .xi.t. a. a llquid at 
-76 0 , and .1 a .011d at -110° , at ataoJph.rio pr •• lur.. A oublo toot ot dry ioe wtlgh. 
b.tY •• n . ~O and 100 pound. d.p.nding on the d.gre. ot oo.pr •• lion, It .ub11me. dlr.otly 
to gal l'aving no trao •• 

Souro •• : 

Wh.n ••• r tuel i8 burn.d large quantiti •• ot oarbon diox1d. ar. glvln orr al a 
produot ot oo.bu.tion. It i. al.o giYen .tt in thl proc ••••• or r.r •• ntation. Attl.pt. 
have bl.n mad •• ith 10 •••• aIU~1 or IUOO ••• to utilizl the 'mok. tram Ite •• glnepatin. 
plant., Th. dirtioulty ha. bo.n the OOlt ot Ilparatina the carbon dioxide (ro. oth.r 
la.ol wlth whloh lt 11 al10d. Probably tho groatllt 11ngl0 produolr or drl 101 today 
11 Mlohl,an AIkaI1, a oorporatlon 010101, hold ln tho f .. l17 or John B. 'ord, Jr. 
(fortune, July 1~'2). Carbon dioxide i. a b~-produot ot the oh.aical proo ••••• oarried 
on b~ that oo.pany ao.tly by the burning ot oak •• 

Natural carbon dlox1de 1. glv.n ort troa d •• p- ••• t.d voloanl0 ma .. a. in thelr prooe •• 
ot ooollnS. Thi. carbon d10xlde 1 •• lx.d with. lars. numb.r or other galel. The,1 
ga.lou. alxturl' a&y rlma1n oonClned undlr Inoraou. prl •• url. or they aay gradually tiltlr 
upward throu,h the earth to the lurtace and b. dl.oharaed to the atao.pher.. A. th ••• 
aasi. rl.1 through the .arth ' , cru.t th'7 encounter p.rcolating .urtac •• ater. aovln. dewn­
ward, whloh blooa. heated where perollatlon 11 d •• p. fh.a. watlr. ald the rook • • t the 
earth" .ru.t in ab.orblng the varloul ga.... It aay thul happen that oarbon dl.xld. i. 
the 0017 la. Iltt to reach thl .urtac •• 

• Steven. A Klon, Con'ultlng Engln •• ra, Portland, Oregcn. 
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In 80at lnatano •• thl.e ga ••• are .ncount.rld 1n .all. drilled tor 011 or fuel gal. 

Not infrequently the carbon dioxide thus found 1_ under _nor.cul pr, •• url and, a. it 
reaches the surtact, the adiabatio Ixpanllon ooole it down 10 rapidly that it solldif!., 
In the (orm ot 'no. ~ So •• suoh •• 11a In tho W.,t gIve ott such enormous quanti tIe. or 
gas at suoh hlgb pr •• surt that the derrick. and surroundings beoo •• covered wIth carbon 
dioxide Inow. • •• 11 ntar Pric., Utah, produc •• carbon diOXide gal at a pr ••• u~. or about 
500 Ib p per equare Inch. Thi' 1. piped into the dry~ 10. plant and ot cour.8 I.VII much 
ot the .Iohanloal compreallon that would otherwl •• b, required . How.Vlr the gaa t. 
t.purl and muat· b. "sorubbed" \0 rlllOVI 8ulphurou. and other ga •••• 

Htatory: 

Some bu.in •••• s g.t th.lr atart In odd WAY'; the dry·lce Industry 18 an exampl • • 

H.rbert Samuel Elworthy, a physioian 1n the Brlt1sh ar.y, liked hla Scotch and 80da. 
Soda waa not alway. obtainable aa it had to come troll natural oar bonated sprIng wate r a 
and tor the m08t part trom Viohy, France. 

Sir Herbert decided he could earbonat. tap water and thua find a tair subatltut. ~ 

He th.refor~ proc.eded to experiment w1th the Idla and tlnally produced lIquid car bon 
dloxld.. 'hI heav,y Iron containers required, how,yer, were a .erioua handioap to the 
enJoy.ent ot hia tavorite beverage ao he cont1nued ht. exper t.ent .• and tinally auooelded 
1n so11dlty1n& the ga' . Thus the bulk packagIng wal reduced to it. loweat dlno.1nator 
and Sir Herbert wa. happy. 

He tooK out a patent on hl. proo.a.e. In 18'7. Ho.ev.~ ~ 25 yearl elapaed be Core 
any turther atte.pt Waa made to utl1ize this produot, and ot oourae the Elwo ~ thy patent. 
had expired and anyone could u.e them. 

In 1,2, a oompany .as tor.ld in Long leland Clty, na.ld Prl.t Air Dlvloea Co. The 
ooapany oftered aolld oarbon dioxide Cor use in a goodly nQabe r ot noveltlel. 'llong 
~h •• a&7 bl .ln~lonld ~h. Prl.~ Alr Tlre Pu.p - a dlvl0' to Cl11 auto.obl1. t i r •• wlth 
C02 gal fro. a .aal1 liquid oontainer oarrled In the oe.r in the "set out and get unde t" 
daya." '!'hil devioe .et deteat when It wal di.oo.,ered ·that, l1ke Ro •• o'l "atony lililta 
oan not hold love out, II rubber oould not hold oarbon dloxldA ga. in ~ 11. tlltered through 
the ru.bb.r. 

Thl nlxt ••• a Preat Air Ho., Siphon· Just .hat Sir Horblrt .ould haTe gl.,en hl ~ 

eyeteeth tor. Another was a d'.lc, that c .. e to Itay - the Pre at Air 'ire £Itln&u l 'he~ 

invented by 'hoa •• Senton Slate, an officlr in the oOllpan3. Preet Air Devloe. Company 
.a8 orClclr,d by • &roup ot inventor •• ho dlTelopld lIany ladseta but no ouato.era and 
thl ooapany wa. w~lok.d on the tinanolal rooka. 

A luooe •• Cul IUGaea.or wal the Dry 101 Corporatlon at Amerlca .ho dld develop 
custoller.. Onl o·t the flrat •• a Frank C ~ Shattuok, .anage~ ot f,h. Sohrittt sto r e at 
181 Broadway, Ne. York City . 'he Id.a at holding lci cream bet ••• n the lIollent ot 
puroha.e and that ot consumption appealed to hi. very .uch . Aooordingly he lIade a •• all 
container tor both lee ore .. and dry lc.. One ot hi. tirst aal •• ho.ever resulted 
disaatrously. A cUltoser'a children ate the dry loe and went Into oonv~l.1~n8 ~ Whe r e­
~pon the tather Cl1ed suit a ga ! n,,' lohrlttt ' • tor da.agea. However he later withdrew 
it when Shattuok himsllt and th Cl corporation ' . repre'enta1:1vI bo~h ate dry lci in thl 
t.thtr ~ a prt.tnot to dlmonatrAt, It~ harml.a,nol •• 

By 1,2, ~h. Dry Ie. Corpora~lon ot A •• rle. had 17 plants Cro. Ne. York to LOB Ang.l •• • 
In that Ylar It produoed a total ot 14,000 ton. and the dry - loe lndultry outgrew It. 
awaddllng clothe •• 

fhe oo.pany hal given to the world thl name "Dry Ice" - a t~ade 
produot but now thl aocepted generio tlrm Cor .olld carbon dloxlde. 
ar~1.1. on ~h1. 1ndu'~ry app.ared 1n 'ortunl, July 1'32 . 

na •• tor a splol.11zed 
An tnt ...... tlng 
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Tho ~li.klt&t fiold: 

Th, carbon d10xide gal 1n the Kliokitat field 00.,. trom & voloanic a.gm. probably 
located 10 mill. or 80 below 'the surtact of the earth. 'I th ••• S.", ri •• 1hrough the 

earthls orust and the ~one ot permanlnt watlr saturation, all other gal •• art .bJorbed 
IIAvina only pure carbon dioxlde to reach the BurtaCt. !h11 procl •• hal been loln, on 
tor millions or years and .,111 cont1nul tor untold Itnlration. to OO.le Sampl •• takln 
show a ••• 11 amount of nitro,.n and oxygen but the probabilitie. art that the •• are froa 
air mizod with the _ampl.. It 1_ rather ditClcult to g.t a .aapl. or tho ga •• ntire17 
devoid ot air. 

Upon reaohing the turtac. thl. gal 1_ di •• ipated over a largt ar.a 1n the violnity 
ot the town ot Klickitat. Owlng to clrtaln ploullar oharact.rlltio. ot the earth', 
oru.t, the ga ••• appear to have greater conolntrationl 1n 0.rta1n arl.', doubtl, •• dUI 
to tault. or non-oonforaltl •• blt •• ,n Queo,.alye l&Ya tlo •• _bloh ha.e been out by the 
Kliokltat River and It. tributarie.-. 

Carbon dio%id. gal is a proainent oon.tltuent ot the natural K110kitat .1nlral water. 
It bubble. up through the bed at the river and along the .horl' and 'prlns' and yarlou. 
othor plao •• 1n the aria. Th •• e Kliok1tat aprin,l •• rl known to thl Ind1an. and ulld by 
the. ,xtens1vely al a health re.ort. The production ha. been 1norea •• d br drilling .elll, 
n.arly all or whloh arl arte.lan ln nature. 

In the beginning ot thl dlvIlop.ent, the la. va. takln Intirely tro. the a.lnlra1 
watlr, fro. whlch lt .a •• eparated and thon paalld lnto the plant tor aanuraotur. 1nto 
dry 10e . Later howovlr lt wal dl100vlred that .ella dr1l1ed along the benohe. ot thl 
riY8~ canyon would produoe dry carbon dioxide free troa mlneral .atlr. fhe realon i. 
obvloQ'. Thia gal il aoving horllontally into the rlver oan70n through the broken lava. 
and non-oonformlt1 •• between the IUOCI •• lvl lava tlo.l. It 1. only nlo ••• ary th.retorl 
to penetrate thl.e non-oonfor.itle. by .ells to brlng ln a dry gal •• 11. 

!hl pre •• ure of the 8aa la low - 2 to 3 pound. per .quare lnoh. The .ell. do not 
tap the •• gea ot oourle; th.y merely Cora a 11'1 rl.l.tant path by whIch the , •• aay reaoh 
the lurfaoe rather than filter up through the ground. Alter rain. the loll 1. 11 •• porou8 
and the pr.s.ure. 1n the .el1. incrla.'. 

On1 mlan. ot deteotlng the loealltl •• oe ,a. oonoentratlon 11.ulng tro. the ground 
1. to observi where .elting ocour. Im.edlately att.r a .no.tall. fhi. ,a' 1s at a t.mpera­
ture ot about 62- rand al lt reache. thl lurtace lt melt. the .n... Along tault 11n •• 
theretore and at t~e e%po.ed non-oontor.itle. bet ••• n lava tlo •• the .now will be .elted 
1n larse .ure.oe patterna that 1ndioate oonoentrated e.oape route a tor the ga •• 

Manutacturlns proo ••• : 

N. matter what the .rl,1n .r tho .arbon dl.zld., the pr •••••• r •• lldifyinl it 1. 
praotloally the .aae at all plant.. The gal cu.t be tre.d trom all water vapor and other 
ga.e. If pre.ent by pa •• lna lt through dryln, and sarubblng dlvioe.. It 18 then ooapre.sed 
and at tho .am. tl.e i •• o.led by r.C~lgaration until lt Cor •• liquld ~&rb.n dlozlde at 
about O· F under a pre •• ure or 340 lb. per _quare in.h. Thi. llquid 1. then all.wed to 
expand ~h~ough a small oritloe into a Inow pre •• , whloh 1~ a obamber having pi. tonI 
operated by a hydrau11c pre.e that can produoe pre.sures up to 1200 lb. per square lnch. 
ot the gal ,0 expanded ln th1s chamber about halt 1s oonverted into a so11d 1n the Cora 
ot anow; the other halt 18 returned for reclrculat10n through the plant. 

The Inow 11 then ao.prelled lnto oake. by th1. bydraulio pr.... When 10 co.pr.lsed 
1t .elgh. nearly 100 lb. per cubio toot and 1. at a tl.perature ot about 110- below o· r 
at at.oaphor1o pressura. The oake. rro. the Kllokita~ plan~ are 10 x 10 x 1~ 1nohe. and 
.eigh bet.een 80 and ,0 pound.. Upon removal eroa the pre •• they are wrapped In paper car­
ton. and .tored t •• porarl1y 1n • h'8avl1y 1nsula.ted box to p~e ·"nt 1·0 •• or the ga.. Dry io. 
11 transported and 301d 1n oartone. It may be r.converted later lnto li~u1d Garbon dioxlde 
to tl11 the oont&lnlr. Uled by loda tountalna and bott11ng .ork •• 
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A proal •• has reoently boen developed whereby 11~uld carbon dloxid. 11 dlliverld to 
customers lom •• hat along the 8aml 11n. a. galolint would b, del1vlrld troa truok.. fhe 
truok. 1n thl1 eaSt howevlr art retrigerated 1n order to ke.p the prl.lure down to bet ••• n 
300 and 400 pound.. Th1a prooo •• av01da the .fr.1ght oharg •• on h.avy .t •• l oont&1n.r. 
that would otherwl.1 have to be shipped by the consumer to the taotory tor r.tl111ng. 
When oarbon d10xide 1. at 70· F 1t dive lop. & gage preslure ot 845 pounds per aquare 
inoh and reaohea a gage prlsl,ure of 1000 pll at 82° ,. Thl OOlt ot rttrll.rat1on there­
fore mu.t b, balanoed against the C08t or oontainer. Itrona enough to wlthltaDd auoh hIgh 
pre.lur ••• 

.!!!.!!. : 
Th. Ult. or dry lce are man1fold. It has not y.t be.n dly,loped •• a praotloabll 

retrigerant tor household use. It 1s used extlnalv.ly ln tranloontinental ahlp.lntl to 
prlvlnt water 10. trom .elt1ng 10 rap1dly. Another 1.portant ule 11 Ite valul 1n trult 
Ihlp.lnt, not .ntlrely al a refr1gerant howlver but to .nT.lop the truit in a C02 at.ol­
phere and thul prlvent deoay. For .xampl., oherr1e. Ihipped tro. the Paoltl0 to the 
Atlantl0 ooa.t w111 10.0 from 7 . to 10 poroent 1n a trancont1n.ntal trlp If h.ld wlth 
wat.r 101 ·alonl. B7 puttlng oakes of dry 10. In tho oar an at.olph.re ot oarbon dloz1d. 
la or.atld .hloh reduC'1 t he losl to lel8 than 1 pero.nt ot the Iblp.lnt. 

Dry 10' 11 UI.d also aa a refrigerant to send fllh, .eat, truit., and oth.r p.rlahabll 
goodl .through the malls 11ne. there 1. no drlp tro. the paokaaea. It 1. u'ld to produoe 
rap1d fr.e.lng of tru1t. It aeo.a that per1.habl. food. lt tro •• n •• ry rap1dly wl1l hold 
their natural flavor muoh better t~an it they are frozen b7 the noraal •• ohanioal proo •••••• 

Another USI for dry 10e has be.n d.v.loped 1n the a1rplan. indu.try. In order to g.t 
r1vot. t1ght thoy are f1rat cooled w1th d~y 1.0 and thon dr1.en lnto tho bo;... Th. r.­
lulting expan.ion fll1s the holts ~9!ldly and prav.nta th.m tro. workln, loo.e. 

Sinci carbon dloxld. 11 non-inf l ammable It 18 uSld to a great extent In tire extln­
lul'h~r. whir. It 11 ln the l1quid t or.m. filling the heavy .t.ll oon,&Lnera tor power 
plant. on land and 1n .h1p. 1. frequ~ntly don. by 11qu1ty1ng dry 1 •• , t~u •• ay1ftg .hlp •• nt 
or empty oontainers. 

Th. mo.t glneral UI' or dry 10. II 1n the 101 cr •• _ and diiry lnduatr7. 'no raoul 
quantltle. are UI.d ln truok. that gath.r .11k and o~ea •• 101 Gre •• 1. T.ry ·ottln r.talled 
wlth a f.w pleo •• of dry le. In the paokage to hold the 10' ore .. trolen b.tw •• n •• 1e and 
oon_umptlon. Long diet.noe Ihlp •• ntl or 10. Dream depend upon dry 10e alao.' Ixolu.1T.ly 
to keep 1t tro~.n dur1ng trana1t. 

Produotion: 

The aoco.pa~1ng table ahow. tho produot10n of dry 10' ln tho Horthw •• t and in th. 
Un1ted Stat ••• 1noe 1929. Fro. th1. tabulatlon 1t 1. appar.n1 tha' tho produot1on in 
tho P.c1fl0 Northw.st tor t~. 11 year. - 1933 through 1943 - hal lnor •••• d 10 t1 •••• 
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produotlon ot .011d carbon dlox1de 'drl lee) In 
Tbe Unlt.d Stat •• and 1n the Paolfl0 North.eet 

!!!!: Paolfio North •• ,t Unlt.d S-t&t .. 

!2.!l! !!!!.!. .l.uthor1t~ 

1929 14;000 rortunl, Jill, 1,,2 
1'30 35,000 " " 
1931 45,000 n " 
1'32 250 60,000 " " 
1,,) 356 
1,)4 546 
1"5 810 ..... - .. 
12)6 ,)6 
1937 1,050 156,600 1,40 oenl'" 
U)8 1,1)0 
1,,, 1,4,0 178,400 " " 
1940 1,nO 
1,41 2,560 214,700 far Prod. Board 
1,42 2,,40 252,800 " " 
1,4) ',55° 270,000 " " 
1,44 (partly •• tlmat.d) 4,0,0 )00,000 

Yuturl dl .. and. : 

It 1s ot oourl. Impolaible to prediot the t~ture ot the dry-lol Indu.try. Hew u.e. 
tor It are bllna round every day. One thIn8 applara oertain. Thl Indu8try 11 hlr. to 
.t&1 wita an IVlr-widening fll1d, 

In the earl,. d.ay. the Dry Ioe Corporatlon or A •• rloa, one o'r thl earlielt produoln& 
&g.nole., .et up thl tollo.lng potlntlalltll' al an annual target: 

Carbonatld bey,rag •• 44,000 ton. 
?ran.portation ot fruIt. and v.getable. )7,500 
loe orlam retrlseratlon 150,000 
Frozen toad. 1,500,000 
Exprlll and truok for unfrozln lI'ats ,0,000 
R.trlglration at carload _hlp .. ent. or 

periahable tood _tutti 1,800,000 

Total annual d •• and ),621,500 ton. 

" 
" 

Th1s 1. only 12 t1 ••• tho 1,44 produotlon and 1. not at all lapo.alble ot r.alllatlon. 

PriOla: 

The lale prioe ot dry 10e ha. varled trom 5 oent. per pound 1n the lar17 daTi at the 
indu8try to 1.5 oent. or po •• lbly eVln lowlr 1n thl oompotitivi .arkot ot Wiohlean AlkalI. 

AVlra" prioe, are diaolo.ld 1n the roUowinS tabUla.t1on: 
AVIPa •• 

Produotion "1,,,lnUI 
Authoritl Plriod ton. RlVlnUI 211' tOD. 

Gu-I •• corpg 1,,2-1,44 14,650 
* 

864;602 $ 5,.20 
U. S-, Cln.u. 1"7 156,600 4,616,?J7 2'·50 .. .. 1,,, 178,400 5,5,2,)15 )0.,0 

!I Bal.d on aotual I.le. and aotuBl revenul. 

!I Produotlon -.y .ub.tantIal1y ,xoeld aotua1 .a1.1 and thul r.duol ."'lraSI re.lnue, The 
rev.nuI' gl"'ln al'l idintitiid a. "valu." in the 1,40 oen'u, rlport and • ..,. not rlprl­
•• nt aotual eal ••• 

• 
n 

• 



76 ST AT E DEPARTKENT or GEOLOGY a KINERAL INDUSTRIES Yol.6 no.11 

Alhland, Orllon, plant: 

Thl I1thia water apring' at Alhland art a laurOI ot natural aarbon dioxide. 'hi 
Gal.!OI Corporat1on ot Seattle and Kliokitat ownl lea ••• and land lurroundlna the ••• pring. 
and 11 now Ingagld 1n the oonltruotlon ot a •• oond plant tor the aanutaoturl or dry 101. 
fhi_ plant wl11 hayt an 1n1t1al oapac1ty at 5 toni per day, whioh 9111 b, inore.a.d to 
10 tone per day .1 .oon al the exiglno1,. ot the war wl11 permit. It 1. alia oont'.plated 
that both the Kliokitat and the ,shland plant. wl11 1n at •• yla.rl b, lnoreaa,d to 20 toni 
dally oapacity oaoh. 

KERCURY IN SEPT&YBER 1,44 

Acoording to the U.S, Bur.au or Win" monthly meroury report r,l,.a,d Nov •• ber ), 1,44, 
produot1on and oonsumpt1on ot mercury 1n Slpt •• blr .ho.ed no chans' trom the 2500 and 3,00 
tlalkl, relplctlvlly, reported tor Ausu.t and, al a oon.equlnoe, etooke agaln deoreal'd 
notably. Th, Abbott, Ne. Idr1a, N,. Almad,n, Ut , Jaok.on, and R.,d .1n,' 1n California, 
th' Cord.ro in Nevada, and the BonaDza 1n Or.gon produoed 84 peroent DC thl September total. 
£llvln other .1ne. that producld aorl than 15 Clalk. each art a. tolloWI: Ord and Pint Mounta1n 
In Arizona; nelln, M1rab el, Knoxv11l" Guadalup" Culvlr.Balr, and Altoona 1n CallCornla; 
Red Rook 1n ' N.vada; Hor.e Heaven In Oregon and laldron 1n Tlxa •• 

Porlod 

1'3' • 
1,40 · · · 
1,41 · · · 1,42 · · 
1,43 · · • 

1,44 : 
JAnuary 
February 
March 
April 
Way 
June 
July 
Augu.t 

Salllnt staUsUOs on meroury ln th, · Unit.d States in 1",-43 and in 
January.Septe.ber 1~44, 1n flalk. ot 76 poundl laoh 

Stock. at end or p~riod 

Conlumpt10r 
Conlu.lrl and Producerl Pr1ce per Clalk 

Productlon 
deale,.. 11 y at N,. York 

A.erage Konthly 

1,553 J/ 1,742 12,600 376 $ 103.,4 
3,148 2,233 14,100 607 176.87 
3,743- 3 .• 733 12,400 43' 185·02 
4,237 4,142 10,700 1,377 l?6.35 

!!I 4,327 4,542 13,200 3,457 lH·21 

llonthl), 

4,400 3,400 11,300 5,45' 151.60 
3,800 3,700 ,,400 5,450 130.00 
,,800 3,600 ",00 5,011 130.00 
3,700 3,200 ',700 5,604 128.20 
3,400 3,100 8,,00 6,171 115.54 
3,000 ',400 ,,000 5,757 101. 6, 
2,700 3,000 ',300 4, 025 100·56 
2,500 3,,00 ,,100 2,252 104 . 04 

September 2,500 3,,00 8,400 1,'36 104.28 

!I Larsely exolude. rldl,tl1led .etal . 1I Hild by reporting companlls . JI Apparent 
consumption. ~ Based on CinAl figur,a • 

CII-82 -
'or aal., 

•••••••••••••••••• •••••• * •• * •• 

Nearly ne. 25-ton Herre,hort qulok.ilvlr furnacej uled only 6 month'; 
now •• t up about 38 ml1 •• north or "odrord. Alklng prio. *'300. 
Commun1cate wlth Yr. L. Nabut, Security Bldg., Portland, OreSon. 
Phono ATwator ,211 • 

•••••••••••••••••••••••••••••• 
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AUGER HOLE PROSPECTING 

by 

Ralph S . Ualon * 

The rollo.lng descript10n of drilling method8 u.ed by the Orogon Depart •• nt ot 
Geology and Win.ral Indu8tr1es in explorina ferruginous bauxito deposits 1n northern 
Washington County, Oregon, may be or interest to anyone who plant to do .imllar IX· 
ploratlon . 

During tho f0.11 of 1,1~4, 22 holls were dr1llod haVing Q. total depth ot 605 f.et, 

an average of approximately 28 feet por hol. ~ The doopest hole drilled was 45 feet. 
The a.rea explored oxtended ~long a ridge a.pproxlmately 2 m1le. 1n lenath", Thi, ridge 
hal tairly eteep slopes on both side. although the ridge 1tsolf .is for the .ost part 
flat-topped. The ~ntire area was loggod orf 10 or 15 years ago, and the ground 1. 
now oovered with bruah and sorub growth as much as 15 or 20 feet high. 

The ore ooours in ~ bedded depo~lt or deposits hav1ng a dip oorresponding rough17 
to the .u~rao. ot the top of the rldge and lylng trom 5 to 30 teot beneath tho surtaoe. 
overburden conniat. for the most part of light-oolored silts a.nd 01&71 whioh a.re eaSily 
penetrated with un auger. Tho ore 1s oharacterist10ally roddish 1n oolor and u8ually 
has a gr1tty texture, although both oolor and texture vary widely. 

The tlrst part ot tho dr1111ng proJaot cona1sted ot putting down a tew oloo.ly 
8pa.otd hole. 1n order to d.t8r~in. the a.ttitudo ot the ore body~ Onoe this wal de­
ter~lned it W&8 pos8ible to looate additional holel at 1500-root intervale along the 
ridgo so that they would strike the are .ost ,rreotively. The proJeat was planned to 
indicate extent at the depOSit, not to prove .xaot tonnage. 

In general nll ot the holss dr111ed requ1red the use of e1ther tho 3-inoh or 
2-lnoh "I.an ll loll auger, the ) .. inch auger belng used to Itart all hole. while t.he 
2-1noh wal u.ed when the ground booa.e t.oo hard to penetrate with t.he )-lncb dr~ll, 
and hBd t.o be loo.ened with a 2·lnoh coal auger bit. Hol •• d •• per than ,0 te.t wer' 
glnerally drilled with the 2·lnoh auger 1n order to reduoe friotion alon, the wall. 
of 'he hole and 4110 beoause at Ita lighter .eight. 

Tho ,-lnoh drill used had a 3/4- 1nch p1pe-thread, and the drill p1pe oonolotod ot 
standard )/4-inoh galvanlzed lron pipe. rhe 2-1nch auger had 1/2 - 1nob t.hr.ads, and a 
1/2 by 2-1noh n1pplo and 1/2 by 3/4-1noh buohlng were u.ed to ad~pt it to tho 3/4-1noh 
pipe. rhe ooal auger, sim1lar to tho.e u.ed 1n coal .1n •• , was a regular hand-t.ilt 
drl11 w1th & 3/4-1noh pipo ooup11ng weldod to tho ohank . 

• Uinlng Englneer, Oreson Department of Geology and Wineral Industries. 
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bolt •• an •• 'lBl 'h. 1"" 
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B.at r,oults wort obtained when the block at the ape~ or the tripod _a' att~oh.d .1 

abo.n 1n the drawlns_ Thi. arrange.ent p.raltted palsag' or the p1p. above th. bloGk 
wIthout 1nterf'renol froa thl olo.ely .pacld pol •• when hol ••• ,rt drill.d d •• per than 

7' 

25 root. Tho ropo u.od in the blook had ~ loop braidod in ono ond l~rs. anoush to .lip 
over the drill handl.. ThIs loop wa. wound w1th wire to prot.ct 1t troa .tar and to htlp 
kelp 1t op.n tor Cr •• paeeA,' or the p1p.. The other end or this rope wal equipped w1th 
a hArn.'1 .nap whloh wal hooked to a large .cr •• oye .or.w.d 1nto a tripod l'g about 
5 feet ero. the around. The total •• 1ght ot the a •• ,.blad trIpod, Inoludln, rope and 
bloak, Wal approximately 130 poundl. COlt or the tripod hardware, rop., and blook aaount.d 
to about $17.00. Tho f1r pole. wero cut and rittod in the fiold. 

Total oost of drilling .quip.ant, whiGh includ.d one 3-inoh aug.r, on. 2~lnoh aug.r 
(oach drill oamo 8uppliod with ~ hAndlo And 3 foot or 3/4-inoh pip.), two pi po wronoho., 
and 3' reot or 3/4-inoh pipe with ooup11nso, Amounted to approximately $17.00. S1noe tho 
drlll rlg would b. uled for varloul ,xploratlon proJects 1n tho futur., and ln areal that 
m1ght be lome dl.tano. fro. repa1r faol11t11., all of thl pi.ces oomprls1ng th. tripod 
hardware and drll1 pipe were elther Itandard plp. flttlngl or hardware luppllee obta1nabl. 
at any plumbina Ihop or hardware Itore. Th. loll aug.rl art likewla. com.only atocked by 
h~rdwar. stor •• , al are allo the pip. wr.noh.l, rop., and rope block. 'he only it •• whloh 
mlght not b. g.nerally aval1abl. would b. the flr pol •• used ln the tripod, but rough 
straight-grained lumb.r oould pOI.1bly b. lubltitut.d. 

Th. drill or •• oonlist.d of a driller and .ampler who at inter.als u.ually switoh,d 
dutles. The aotual drillin, operation Gonsist.d of, tirst, preparation of the drill .ite. 
Thls required removal of any brush or loge, and the soraping of debri. fro. the ar.a · 
Burrounding the collar of the hole. When it .al known beforehand that the hoI. would b, 
de.per than 15 or 20 te.t, the tripod wal imm.diately set up and put in use after the 
rirst , root had been drillod. 

Usually the driller startod the new hole while the sampler transterred and as •• mbl.d 
the trlpod. This .tteotod a consid,rabl, BAYlna or tlm., lino. normally no 'aeples •• r. 
taken tor the first few f •• t and the drilling oould be don. easily by one man. 

ABsemblina the thr.e l.g. at the tr1pod (th' •• otions of each Ie, w.re not unsorow.d 
for short movol b.t ••• n hole.) r.quired Ie •• than 5 8inutel. The l~as w.r. plaCid in 
position ~nd bolted tosothor w1th tho block att~ch.d At ono end of tho bolt. Tho lower 
end. ot the two I'outaide" 1.g8 were plao.d about 8 te.t apart and about 6 t •• t troa the 
hoI. oollar. To .rect the tr1pod, on. aan lift.d the upper end. of the three l •• e wher' 
they •• re bolt.d together and the 8.00nd man pU Dhed in on the middle l'a. One. rai •• d 
to full ho1ght tho tr1pod w~o aov04 .lightly to br1ng tho blook d1rootly over tho holo. 
Ontlat, ,Yin ,~ou~d, the three leas were kept about 8 teet apart at the oorn.rs at an 

equilaterul tr1angle. Thi' 'paoing gave max1mum h.ight and struotural strencth. 

'S the hole wus d •• pened, add1tional l.ngth. or plp. 3 fe.t lo~g •• re added to the 
drlil. In order to reduce the number at couplin" in the drill plp', 6-toot length. wert 
subotitutod ror the 3-foot piaoo. al tho dril11ng progressed. Tho uae of ,.root p1po 
len,thl would have proved adVantageous, as a muoh smoother and ~traightlr Itrin, ot pip. 
would have r.sult.d. 

Wh.n the hole reaGhed a dlpth of , tl.t, the rope and pulley .ere uI.d to haul the 
drill pipe trom the hole and to kelp 1t .~.p.nd.d whil- the pod WaS unload.d. Ihen the 
drill va' ready to be returned to the bottom of the hole, tho driller grasped the rop., 
using a gunny .aok for prot.otion againl' rope burnl, and let the drill down into the 
hoI. al rapidly a' po.slblo. 'I 80.t of the mat.rial drill.d val more or 1.1. d.mp, 1t 
wal som.what dittlcult to remove trom tho pod. 'corn knife proved to be a h~ndy tool 
for this purpose. Ihen holea de.p.r than 25 r.et wer. drilled, lt Wa' neoel.ary to 11tt 



the strin., of p1pe up beyond the block. First the pipe was pull.d up w-i th the rope until 
the loop entored tho blook t and then the rope waa held oy on. aan whil. the other litted 
the s trin8 ot pipe out of th e hole. An i~provement ot this practlce • whloh was ,xa,.d1nsly 
strenuous when holea 30 or 45 feet deep were drilled - would be to ~'I a double block with 
a seoond rope equipped with a hook at one end. The hook would tit into at •• inaerted in 
the strina of pipe at the point wh ere the pipe emerge. tro. the ground when the handl •• 
hnvi beln raised up to the block by the ,t1r8t rapt. The seoond rope would thIn bl u •• d to 
elevate the re.alnln, pipe enough to olear the pod. 1h1' Iyste. has not yet beln tried in 
the t1old· but it probably would be a tille and labor-.aving dev1oe. 

Wh1le the ,-inch and 2-inoh Iwan~type soil aua8rs penetrated .ost ot the semi-solid 
Soils and altered rocks, there were 80m. hard ribs or strata enoountcrod whioh oould not 
be drillod with these augers. When such material was 8~ruok, the first step was to Iwitoh 
frOID oi thar the 2-ineh or 3 .. 1nch auge,r to the 2 ... inoh ooal auger Ilentionod above. Thi_ 
ooal auger WBD usually ablo to penetrate consolidated material provided the .aterial wa. 
not too hard. The usual pr.o~lce was to twist this auger down aa rar aa pos.ible with 
frequent unwind1ngs . The auger was then removed WIthout attempting to bring any loolened 
material out, nnd the soil aug.r wal put back on the Itrlng ot pipe. Thi. prooedur. had 
to be repeated many times in hard o~11tl0 materIal, but with praot1oe the ohange fro. on. 
dr111 to the other waS made in 10 leoonds or 1 •••• 

Care WaS .xeroised when using the ooal auger in material being eo.mpled a. it _i·xld 
up several inches of material at the bottom at the holl, and, it th.re .ere a sudden change 
in t ho composition ot the bed, $orDe Uealting" would ooour. For l8aterial that wa' too hard 
to be drillod with the coal nuger, a light forged ohiael b1t was used oooa.ionally. fhi. 
bit was alternate ly lifted and dropped while being slowly rotated and Wal generally able 
to break up fairly solId material. 

In wett plast10 cl~ considerable difficulty was experienoed when the 8011 auger 
was pulled out owing to the suctlon created. The best praotioe was to avo1d overloading 
tho aU8e~ and to rotate the drill elowly whila 11fting it. For savaral reasona it i. 
not good praotioo to fill the pod at the auger too full. Firat, whln the pod i s tightly 
packed with material the side. of the pod might b. pushed outward. >lightly and night 
bind a long the walls of the hole when being ~emoved; sicond, material might bl torOid 
out ot the top ot the pod and might either be lost on the way out oC the ho·le or be , •• arld 
alona the walla, thus possibly oontaminating subsequent samples t th1rd, tightly paoked 
material was otten d1tfioult to ro~ove fro. the auger; and tourth, oa~erul •• a,uremtntl 
of the advance per revolut1on of , the auaer revealod that an excessive ~mount of efrort 
had to b. expended to advanoe the drill onoe the pod was tulle In general, the pod wal 
fillod a nd oleaned three or tour times in making 1 toot or hole. 

Sampling of the mater1al r emoved trom the drill hole required oarerul attent1on. 
First, the exaot depth or the pod waS determined tor eaoh aample taken. Thi, wa. don. 
by meaeuring the l.ngth of pipe, starting at the tip of the pod and .ark1ng tho distanoe 
on the pipe with keel. 

The thiokness or tho samples varied somewhat. In some case. where the material 
being sampled showed little ch4nge 1n texture t color t and aolsture oontent t .ampl •• 
representing' or 4 t •• t i~ thickn.ss were taken . Samples o·f this th1oknes, wire gen­
erally restricted to zones .hioh .ere not thought t~ oontain are &nd were takan merely 
tor cheoking ~ In the ore zone proper, most samples w.ra taken every 2 feet and in ao.e 
oases overy root. ihenever any dist1nct change ocourred in the appearance or the or., 
a new 8a=ple was started regardless of the th1cknell or the prloedlng aample. fhe 
sampllng interval was purposely res trioted to narrow lim1ts in order to dell_it acouratel7 
the ore body. 

When the tilled drill pod wal brought to the lurtaoe, t~. ~aterl&l _as i ••• diatel¥ 
removed and plaoed 1n a glass Jar with a moisture-tight aeal. 
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The most sat18fnotory method ot lablling the Jars wal to u •• a lilt of f1eld nu.bera 
whloh had been previously typed 1n Dolu.n. On a _h.tt or paper. Nuabera .ert out tro. 
the sh.et apd attaohed to the top ot the Jar by mtanl ot oellulo •• tap.. Thi. Iy.t •• 
sava. m~oh writing 1n the flold, and the Jar. oan bt labeled in advance Or durin, 80 •• 

fr'. tlm, on tho J.b. 

A ••• pl.t, log of tho holt was k.pt on al •• ograph,d 8t b7 11-lnob .h,.t. pr.par.d 
tor this purpose. Th ••• tor •• provided Ipao. tor the looation or the holt, Illvat10n 
ot the Dollar, depth to the top ot the bed, depth ot the holt, tltvation ot the water 
tabl., and the material 1n whleh tho hole wal botto •• d. Spaol •• era also prov1ded for 
the lample interval, tho depth at whioh the aamplo was taken, the laaple number, And 
a desoription oC the material sampl.d. As an ad.quate desoription of the .at.rial I •• pled 
waS helpful 1n determin1ng the nat~re of the ore body and the overburden, and aa this 
required a cons1derablo amount or writing, a lample key liltln, the oommon color., texturol, 
and oo.position. was drawn up~ ~aoh of the ter •• listed In the key wal glv.n .ith.r a 
letter or a number, and these lotto ~. and nu~ber8 wert th'n used on the log 1nstead or 
wr1ting out the ontire desoription 1n longhand. This .aved a gr.at deal ot tl •• , and per­
mitted a oomplete description of the material in the small spaot allotted. 

The rate of drilling varied widely from hole to hole and wal largely governed by 
the nature at th* material drilled . In addItion the rate ot drIllIng varle. inver •• ly 
w1th the depth of the hole. The followlng f1gure •• ummar1~. the oo.t at drilling and 
.ampling on the proJeot. The first .et at flgure. inolude. on8 hour travel tIme whl1e 
the seoond 1noludes only aotual tlme .pent on the ground. 

Drl11lng a Total cost 

Interval 

All hol •• , 8 hr • • 
(olapsed tlm.) 

All hole., 7 hr • . 
(aotual drl11lng 

tlmo) 

~amplin8 

time, hr ~ 

155. 00 

1)5. 62 

Distanoe 
drIlled. ft. 

605. 5 

60 5. 5 

Advanoe Faet per drilllng a 
eer hr •• tt. m~ hr. samElina. 

,;,06 2; 604 $ 0.512 

4.464 2.'76 $ 0.448 

In addItIon to the above cost. a slight depreoiatlon charge Ihould b ~ made for equip· 
ment worn out on the Job . Little a pparent wear occurred on the 3-inch auger aft.r drIllIng 
more than 500 teet at hole, but the 2-1nch auger showed oonsid.rabl ••• ar after a muoh 
shorter rootage and had to be roplaced .hen it broke into two pleoe. whil. drilling. Thie 
increa •• d wear on the 241noh aug.r was largely due to the taot that It WaS used only 1n 
elthor hard ground whioh could not be drilled by the 3-1noh auger alone or in very de.p 
holes where the weight of the string of p1p. was oons1d.rable. Breakag. ot pip. and pip.­
fitting •• a. negliglble, and wear and tear on wrench •• , rop., ana tripod hardware wal also 
Incons.qulntlal ~ 

OREGON KINING ASSOCIATION 

The annunl melting of the Oregon Ulning A •• oolatlon waa held 1n Portland on D.o.mber 1, 
and the tollowing offlc.rs were .l'oted: PreSident, S. H. Williaton; Vioe-pre.id.nt and 
Seoretary, Irving Rand; Direotor., Worthen Bradley, D. Pord MoCormiok, and ,. Whall.y lateon. 
Tho offlee ot tho assoolation 18 at 1105 Publl. S.rvioe Bldg., Portland, Or!gon. 

ft . 
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MINING LAYS IN 0 & C BILL 

"ln1n8 la •• were made applioable to the Oregon.Callfornia rav •• ted grnnt lands under 
an amend~ent added by Representative Wh1t. (D-Idaho) to the 0 a C authority bill. 

'he publio land. oommlttle app~oved Whit"s amendment to the bill nddlng a .1nlng 
provision a1m!lar to that oonta1ned 1n tho Taylor Gra~ln8 aot. It read a : 

"Nothing berein conta1n ed tlhllli restriot prospeotln" IDeating, develop­
mont ot mlning, entering, 1ea81ng, or patenttng mlnln& reservations under 
law. applioabl. thereto. II 

The bltl its elf would transfer the adllinistration or revested forest lands, now 
handl~d by the rorest s.rvice, to the 0 & C administration. It haa becn plaoed on the 
House oalondar with tavorable oom~lttea reoo •• endat10n. 

Grant. Pass Courier 

**~ ••• **.* •••••••••• Grants Pass, Oregon, Oeo. 5, 1944. 

ANNUAL MINING INSTITUTE AT THE UNIVEaSI TY OF WASHINGTON, SEATTLE 

The 18th Annual Yinlng Institute ot the College ot Uines, University ot lashington, 
w111 be held on wednesday, January 24, 1,45 . The progra. beainning In Uines Laboratory 
at 10 : 00 & 0 • • wl11 Inolu4e aaon, others the to~lowlng speakers . J obn J. Curz~n, manager 
of Ho.e Sound Company's Holden mlne, who wl1l outline and 11lustrate the "Changing Yining 
Uethods At Ilolden,'1 agd ~lenvl11e A. Collins , president ot North American Gold FieldS, Ltd . , 
who wl11 de,soribe ~nd ahow aotlon ~10ture. of "Drag-Line Gold Dredging in the C~r'1boo, ~.c.n; 

views of similar operation8 in Ca.llt-ornia an.d of travel 1n the No!'th 11'111 be included. 

The lunoheon will be 1n oharg. or the .8S1 Coast Wlneral •• 80clatlon ~ In the 
afternoon a 2 2 5~ ton pres. and other new equipment of the College ot Uinel and the North.e.t 
Experiment Station wll1 be demonatrated) along with exhibits of new maohlne ~y f~Qm the 
manufanturera . Bureau of M1n ••• ound fl1 m. on "Magneslum .. Meto.l tram t.he Sea" and 
"Airplanes .. Theil' Met.als, ruel., and Lubrioants" .. 111 be .hown . At 6 ; 0 0 p .m ~ a Joint 
dinner will b. h.ld at tho Faoulty Club with tho North Paoific Section of 4. I.K.E. 4t 
8:00 p. Mv Ru •• ell Spry, or ... dr •• llng .ngln •• r of Vancouver) B.C., wll1 glvQ an illustrated 
address on "1.1.111 Pla.nning for Ne. Propert1es . 1I 

•••••••••••••••••••• 
DECLARATION 01 POLICY 

or 
Northwe.t Winin, ~.ooiation 

Golden Anniverlary Ueetins 
D ..... b.r 1?44 

The Northwest Mlning ASSOCiation, in it. 50th Annual Welting, looks back over halt a 
oentury of unparalleled progre •• under the Amerioan .yetea of competitive tre. enterpris" 
and looks forward to a.nother fitty year. whioh mUlt .e. the re.toration and iaproyeaent 
ot thls ti~e honored system after the pre •• nt emlrgenoy_ 

The Winlng Industry hal been called upon to supply 1n unprecedented •• ount. the Dalic 
ain.ral. vital to Vlotory. I, p1edg. our oontinu~d oooperation to the proseoutlon oC the 
war, recognizln, that untl1 the day ot ultimate Vl ~torl tew stepa can be tak.n toward a 
return to nor.al Gondltiona. 

Free Enterprll. 

Fre •• nterpr1se, by what. vir name it aay be oal1ed, 18 the bali. of the Amer10an way ot 
11f.. It haa brought to America the world'a aaxlmUB industrial productlon and higheat 
standard of living. 
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Free enterprise require. the highest degree of personal froedom atta1nable under Ju.t 
lnws impartially enCorced - Cr.edom to lave, invest and 'venturt ae .e wilh - ab.enoe ot 
arbitrary controll by government - pre.ervation of property rights under a Iyate. of govern­
ment by 1$. and not by men. 

Trade Poliey 

Me emphatically reJect the viewpolnt that our nation has become a have-not In .intrals. 
Our known and Indicated ore reserves art substantially as great aa &t any previou, tl.e &nd 
improved operating etficlency haa compensated tor any decline 1n grade. Nevertheles8, w. 
do not resi.t ~ moderate increa.e In mineral Import. oom.ensurate with the reoent expa~slon 
1n national industrial capaoity, provided that foreign trade polioi •• do not diBeri.inate 
again.t do.eotio mlnlng. We insIst that the stability of domestic econo.y 1s a runda.ental 
neceslity, and that the government .hould stookpile any mineral import. in exoe •• ot the 
amounts our national eoonooy oan ab.orb without dielocat1on. 

Premium-Quota Plan 

The premium-quota plan was adopted 4S a warti.e mea lure to obtain necel.ary production 
under ceiling price. . However, costs have risen under the premium system ~o an ex~ent that 
would Joopardize normal product1on it promiums .ere removed and present prioe 0111ing. oon­
tinued. Therefore,.e urge retention ot the promium-quota system until oontrol or prioe, 
1. abandoned and until operators who havo made investmonts Cor war produotion have had a 
chance to recover thoBe Inveotmente. 

Tax Rotorm. 

~ e favor drastio alteration of Federal Tax laws in ordor to pro.ote develop.ent at 
new mine8, and in order to parmit operation of exi.ting mine. at gocd rates of produotlon, 
thus insuring a hoalthy mining industry and full employment or labor. 

We favor a Change 1n the Foderal Inoome Tax law to peralt taxpayers to make rea.onable 
deductions tram net incomo for money expended in grubstakes or primary investment. In the 
develop •• nt ot natural resources . 

Vonture Capital 

We reoommond that the Secur1ties a Exchange Commls.ion modIfy it. re.triotive rules and 
rogulations so that more venture capital may be made available tor all busine •• purpo •••• 

Mineral Land Poll01e. 

We support the principle oC discovery and location a. embodied in the Federal Uinin, Act, 
and 1n the &d.iniatration oC this act .e urge that di'covery be pre.umed wh'rever the claim 
owner perform. 1n good Calth the required location and aSlol •• ont work, and whera hi. po ••••• ion 
oC tho claim i. prlmarl1y tor mining purposes . .e OppOSI any attempt to brins about the 
Fedoral recording ot mining clai •• , and favor the continuation ot the pr •• ent syete. ot re­
oording under State law •• 

We oppose the adoption or expansion ot a leasIng .ys1em tor mineral resouroe. on publio 
land., on the ground that it restrict. and di.oouragl •• ineral de •• lop.ent. 

Indian Reservation. 

~e conde.n the croatlon or Indi4n Ro.erT4tion' exoept b¥ .pecitio aot ot Conlre •• , art.r 
full oongres.ional hearing In whloh all interested parties are repr •• ented. We advocate re­
ptal ot tho 'he.ler-Howard Aot conCerring Juoh authority on the Seoretary ot the Ihterlor, 
and reconsideration by Congress or all Indian ae'ervatlonl oreated 1n 11alka under that au. 
~~ority. 



R.-op,nlng of Gold Uln •• 

'8 rlcoa.end that I.P.B. Order L-208, ahutting down gold .lne8, be resoind,d Imeedlately, 
and that 

United Stat •• gold producers b, permitted to .all newly mined gold 1n any world market. 

Monetary Pollcy 

W. favor a currency with a metallic baa., using gold and 8ilver. •• andor •• the continued 
purohns8 nnd oolnage ot dom •• tic gold and ,lIver, al provided by law, and urSe the rlpeal ot 
the prohIbitions on tree ciroulation of gold. 

E.ploYI. Relationehlp. 

We support all .fforte to b, mad. by tither labor or mannge.ent that art d"lgned to 
i.prove employer-employ •• relationshlp.. W, belilv, that tho •• relationship. oan b. i.­
proved by a limitatIon ot three month. on retroQotive p~ ordera imposed by any fed.ral 
tribunal . 

.*** * **.*.**~***** •• 

Aooording to the U.S. Bur.au ot Wine. monthly meroury report released Deoember 5, 1,44, 
oon sumption of ~.roury in Oo tober 1~44 was agaln substantially above domestio produotion, 
.aking the third .~ooe •• lve .onth 1n whloh the disparity h~. been noteworthy. As a rOBul~t 
Industry stocks were 41 peroent below those held January )1, when they were at their highest 
levels sinoe the Bureau of Wine •• onthly surveys began In September 1"" and for an In­
definite period betore that. Stooks at the end of Ootober .ere the smallest reported 1n 
the period covered by tho . onthly reports . Tho .etal on hand was sufrioient Cor about two 
and one-half .ontha' ne,da at the inorea.ed rate ot con8u.ption In August .'October, but 

supp lie s .ere not evenly distributed. The conditions outlined .ere aeoo.panted, as was to 
be expected, by a further at!Ctening ot prine. during October and by a strong prlc8 at the 
month~ end . In order to ease the sltuatlon ~ the lar Production Board announced DeoAmber 1 
that it would .o.k. relea ••• tro. tnt Gov.rnment stookpl1t tor t .s •• ntial war use~. 

Sal1ent statistic. on m.r.u~y In the Unltod Stat.s 10 1'3,-43 and in 
Januar -Ootober 1944 In flaok. or 76 pound_ eaob. 

.!.!20ks at ·tnd or , pOP1~ 

Period Pl"oduatlan Consu.ptlon 
Consullers and Produoers Price plr flask 
dealers V y at Ne .. York. 

Averagt 1I0nthly 

1939. · · · 1,553 J/ '1,742 12,600 376 $ 103.94 
1940. · · · 3, 148 2,233 14 , 100 607 176.87 
1941. • · · 3,743 3,133 12,400 439 185 ,02 
1942. · · · 4,237 4,142 10,700 1,377 196.35 
194). · · · Y 4,327 4,542 13,200 3,457 195.21 

Uonthly 

1944 : 
January 4,400 3,400 11,300 5,459 151•60 
,..bruary. 3,800 3,700 9,400 5,450 130.00 
liaroh · · 3,800 3,600 ",00 5,011 130.00 
April · · 3,700 3,200 9,700 5,604 128.20 
W4Y • · · 3,400 3,100 8,900 6,171 115. 54 
June. · · 3,000 3,400 ,,000 5,757 101.6, 
July. · · 2,700 3,000 9,300 4,025 100.56 
August. · 2,500 3,900 9,100 2,252 104.04 
Septeabll" 2,500 3,900 8,400 1,'36 104.28 
Oatober ' • 2.700 3 ,00 7.400 2.550 109.20 

!/Largely oxolud •• rodlotlllod _tal. !/H.ldby rtport1ng .0.panl ... ,lIAppartnt .on.u.~on. YSa .. d OIll'lnal ngur ... 
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Aotl •• t.d oarbon tr •• '.xa. 11,nlt. (VI , 7,Sl-S2) 
Alu.lna, Northw •• t •• uro' .t .1tal (VI : IO/6S-67) 
A1uolnu. (Vl:4,2) 

Duot tr.at •• nt t.r .111 •• 11. (vI:,,6)-64) 
Annu.1 Wlnln, Inltltut. at tho Unl •• r l lt7 .t Walhlnaton, S.attl. (VI:12,82) 
An.th.r 'all '01 •• r a S.urdou,h (VI ' )120) 
AnU •• lI7 (VI:4/2) 

Oro •• n (VI , lO,70) 
Ausor h.lo prolp.otln. (VI,12,77-81) 

Bll.l1th (Vl:),15-20) 
Blaot holo dl.aond drl111n, (VI ' S,)6) 

Carbon, a.tl.atod, trOD roxal 11,nlt. (Vl,7151-52) 
Chro •• 

Ch •• loal1 41'0""04 (vI.8157-58) 
Wlnlna aotlY1t7 (vI :6,4) 

Chro.lt. (VI ,4,22) 
Cl.arln, H.ulo (Vl :1;5) (VI:2/14) (VI : ll/76) 
Co a l 

Co.ln, ora (vI :4;25-28) 
Shortall (vI:6/44) 

Coaln, ooal .ra (vI :4/25-28) 
Copper (VI:4;2) 
Crltloal .atlrlal. (VI :4 ; 28) 
C7010nl Gap proplrt7 (vI :6, 4) 

D •• 1aratl.n or p.ll07 .t North •• "t Wlnln, Alloolatl.n (VI:12,82) 
D.part •• nt not •• (VI:IO;70) 
Dl&1ond. (VI:lI1-5) 
000 Yak (VI:8/58) 
D •••• tl •• 1n.ral r,".r •• " (VI :4/21-25) 
Don ' t 70~ b.ll ••• ltl (VI:4,21-25) 
Dr7 1 •• lndultr7 ln tho Paoltlo North.,"t, 'h. (VI:ll,71-76) 

rluoropar (vl:6;)7-4) 

00010,10 r.port on hl,b-alu.lna 01&7 d,pollt n.ar Wolalla, Or.son ('1 :10,70) 
01a •• , What" ln af (Vl:217-12) 
Oold, Boarln, on own.rahlp ot our .. " .. 1 ..... Itook' at 'or' Knox (VI : ,,62-',) 
Orant C.unt7, Oro,.n, .lnln, nowl trOD (Vl:7,52) 
Gr'7 la,lo ohro ••• 111 (VI:6,4) 

Harrll.n .0 .. 1111.n.d ln NaY.r (VI:5,,6) 
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Hlgh· alu.lna 01&7 dopo.1t no ... Kolalla, 0 ..... , ,0010al. roport on (VI,lO,70) 

I111nol0 .hro.o .1no (VI:';4) 
In approolatlon (VI : 2,12-14) 
Iron (VI ,4,2) 

L.ad (VI:4;2) 

Ka,n •• lu. (Vl.4;23) 
Kan,an ••• (VI:4,22) 
U.rour7 (VI.4,22) 

Produotlon ln tho Unlt.d Stat.1 1n 1,4) (VI:1 /6) (VI:6/44) 
In JU17 1,44 (vI:,;64) 
In IIa,y 1,44 (VI.71"') 
In Ootab.r 1"''' (VI.12,84) 
In Slpt •• b.r 1,,,,, (VI:11,76) 
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Wiorocho.i.try in ro.earoh and induetry (VI ' 512'- 36) 
Minoral. nooded (VI , lO;68) 
M1nins Assoclatton, Or.gon (VI ,12 ;81) 
Minlng ne •• from Grant County, Orogon (Vl:7;52) 
Mo17od.nu. (vI,Ii;22) 

Hiokel (VI ,Ii;22) 
Hixon, Earl K. , Joine Yr.eport Sulphur Company (VI :4 , 28) 
North •• et Min1ng '.s.clatlon, d.claratlon of POll0Y (VI , 12i82) 
North ••• t Sour •• of Alumlna Vltal (VI . IO , 65·67) 

Oregon antlmony (VI : IO ;70) 
Oregon m1neral produotlon (VI : IO I67) 
o and C Lands 

Bl11, M1nlng la •• ln (VI , 12 182) 
M1neral dlscovery hamstrung ln ... tern Or egon (VI , 8 153- 511) 
Mineral loaslng 0111 (VI ' 7 148-S1) 
Winoral rlghts ln re,,"ted Or.gon 1~nd8 (VI : 7;45,· 46) 
S. 1282 (VI:8 J54- S5) 

Plon •• re , Th. (VI , lO , 6,) 

Qulcksllver produotlon (VI , 10168) 

Shortag" (vI:8 155- S6) 
S11100sls, aiumlnum dust treatment tor (vI " , 63.64) 
Sourdough chrome mlne (vI , 6; li3) 
Strattgle nett. (vI :81S5- S7) 
Synth.tl0 rubber (vI :8 ,56- 57) 

11n (VI : li IH ) 
fungsten (vI .4 , 22) 

"Uld ... " gold Itook. at Fort Knox, Searlng on ownor.hlp ot our ( V1 " , 6z · 63) 

" •• ter n Stat .. Minlng Contoro"oe (VI : ' ; 5, · 62) 
What" in a gla •• t(VI:2 17- 12) 

Zino (vI:Ii,23) 
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