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STATUS or THE STRATEGIC METALS INDUSTRIES* 
By 

Samuel H. Wtlll.ton** 

Kr. Chairman and Kembel's of the Amerioan Kining Congress: 

If .. e are to judge the risk of war by the present status of the strategio m.tal 
indultrie. we oan teel quite late in saying that our planners in Washington see no danger 
.. ithln the next ten or t .. enty year8. It on the other hand, .. e are to judge the possible 
danger 01' war trom the newspaper accounts and from the appropriation requests to Congress, 
then it would s.em highly adv1sable that our planners in Washington give a little thought 
to .. hat we are golng to flght a posslble .. ar .. ith. 

Insotar as the atl'ate,10 metals are Gonoerned, the operations whioh ... re encour~ed 
during the .. ar have since been allowed to die 01' neglect or else have been deliberately 
Junked. At the present time stockpiling ct many of those metals (as .. e all .. ell know) 
has sagged ... 11 below the irr.duoibl. minimum. The statistics make dismal reading. 

Kanganese. on .. hioh our domestic steel industry rests. is obtained from abroad to 
the extent ot ninety peroent of our domestic requirements. Close to seventy peroent 01' 
our domestio reqUirements oomes trom oountries like the U.~.S.R., India, and Afrioa. 
Sinoe domestio oonsu.ption is using praotioally allot .. estern hemisphere produotion plus 
imports, the possibility 01' obtaining metal tor stockpiling is somewhat dim and nebulou •• 

At the present time the Anaconda operations at Butte supply about nine and a halt 
percent of d •••• tio oonsumption. and four smaller operators in Montana, New KexI~o. and 
Arkan.as supply the balanoe. Imports trom Russia alone, of a type not suitable tor stook­
piling due to physioal oharaoteristics, supply twioe our domestic produotion. 

Chrome, also of primary Importanoe to the st.el industry, is produoed in the .. estern 
hemisphere only to the extent of tourteen percent 01' our domestio requirements with the 
balance ooming troll countries like Turkey, Rueda, and South Alrioa. At the present time 
not one Single ohrome operation is produoing in the United States and the chrome plants on 
.. hioh muoh Government money WaS expended during the war, have been junked or saoriticed. 
It is even reported that the poor little fourteen peroent of production trom .. estern hemi­
sphere sources has little or no reserve supply. It took over three years to develop even 
the beginning of a ohro.e industry 1n the fir8t years of the war. I doubt if any oon­
siderable portion 01' our ohrome requirements oould be obtained from domestio plants in any 
le8ser time if .. e started to build them today. 

*Presented at the 19~8 Metal Mining Convention. Westarn Division, The Amerioan Mining 
Congres8, San Franoisoo, California, September 20-23. Reprinted through the oourtesy 
of the Amerioan Mining Congresl. 

**Vioe President Cordero Kining Company, San 'ranoisoo, California. 
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The tungsten lndustry, supplylng the basio oo.ponent for hlgh speed steel and for 
ar.or pieroing sh.lls, was saorifl0.d on the altar ot reolprooal trade i~eatle. and Inter­
national goodwill. Produotlon ot tungst.n In thls oountry has b.en deol~nlng .teadlly 
slnoe the war, and thr.e propertl •• are now .upplylng over .lghty-flv. peroent ot our 
domestlo produotlon. 11th to reign material available at $23.50 p.r unit, th.r •••••• 
little It any lnoentlve to k.ep domestlo tungsten min •• In op.ratlon. 

The quioksilver industry hal tew.r mlnes in op.ratlon at the pre.ent tl.e than at 
any time sinoe 184" and the ourrent rate ot produotlon is now below that of the depres.ion 
year. ot 1'32 and 1'3). Atter Ootober 1, 1,46, wlth the olosing ot the natl'on's larsest 
produoer, domestio produotlon will be below the 6000 tlasks per year ot '1,21 and 1,22 and 
at the lowest level .1noe the metal was flrst mlned In this oountry ln 164,. After October 1, 
1,46, we must count On lmportlns over elghty-elght percent of our domestl0 requlrements. 

Antimony, the next on the 11st of strategl0 metals, 1. ln its best posltlon in years 
but the hopeful situatlon in the antlmony industry ls solely the result of Russian born 
dissention ln Chlna. At the present tlme, thanks to the single postwar operation ot the 
Bradley Klning Company ln Idaho, the United states Is produoing tofty peroent of lts re­
quirements of vlrgln antimony metal, but should antlmony shipments be r.s~med trom Chlna, 
there is little posslbility that that op.ration oould long oontlnue. 

The pr1noipal source ot plat1num metals 1s RUSSia, and at last reports oonsu.ption 
and export. ot platinum were great.r than imports. The gyrat10ns ot the platinum mark.t 
show rather well the etteot of Russian control on the souroe of supply. Striotly domestio 
produotion ot platinum is non-exlstent slnoe most of our domestic platinum supply 1s a by­
produot from the gold dredses, and supplies from Alaska and Canada are not too slgnifioant. 
Colombian platlnum produotlon is not suftlo1ently fl.xible to take up the slaok in the ups 
and downs of Russian shipm.nts. 

At the beginning of World Jar II the G.rmans had titty submarines whioh o'ould b. d.­
t.ot.d by radar wh.nev.r they surtaoed, oould be deteoted by the aagn.ti,o airborne det.otor 
wheth.r at or b.low the surfaoe, and gave a good r.spons. to .oho sounding and ordinary 
sound d.teotors. At the pr.s.nt ti.e it is reported that the Russlans have two hundred and 
flfty 20-knot M-21 latest type Ger.an submarlnes whioh oan neither be de~eoted by radar, 
by magnetio deteotors and only wlth dlffioulty by eoho soundlns. If the G.rmans oould sink 
sixty-five out of sixty-sev.n cargoes of ohrome trom Atr10a, and wlth oommunis. rampant in 
som. of our maritime unions, how safe are we in depending upon overseas ship.ents of our 
stratesio .etal supplies. 

11th the announoe.ent by the MUn1tions Board that the1r quotas are only eighteen per­
oent oomplete and seriously out of balanoe, how long oan we fight a war w1th little if any 
produot10n dom~st10ally of th.se metals with an average ot less than one year's supply and 
a grave danger of lnab111ty to obtain appreolable amounts from overseas through subma'ine 
infested waters. 

I will not attempt to answer those questions for the Simple reason that there Is no 
answer. fhe faots remain: we have no strateglo metal Industry, we have an insignifioant 
stookp11e, and we have no assuranoe ot supplies froa abroad. 

As to ,the status ot the strategio metAl Industry, we all alght well ask "What industry?­

****************************** 

ACfIVITY IN LIfTLE HORTH SANfI'. AREA 

fhe Little North Santi .. area ot eastern Marion Oounty has had oonsiderable develop.ent 
aotiv1ty during the pa.t aummer. The 'aolfl0 S.elting and aefining Company (tormerlythe 
'malgamated), the Northwest Copper Co.pany (formerly ths Lotts-Larson), and the Crown .ine 
all have reportedly been doinS underground develop.ent work on ore. 

******************* ••••••••••• 
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SPECIPICA"IONS POR CERAMIC MA"ERIALS 
By 

C. W. P. Jaoob.· 

Introduotlon 

Oth.r than tho •• u.~d a. raw .at.rlal. tor .truotural 018¥ produot. the 0.1' .. 10 .at.r1&l. 
to b. ot oo ••• rolal 1.portano. au.t po ••••• on. Or allot the tollo1r1qoharaotlrl.tl0.'a 

(1) Purlty - "hl. 1. the ao.t 1.portaat, •• p.olall, that the aat.rlal. b. a. 
!£!! tr •• a. po •• lbl., u.ual11 b.low 1 p.ro.nt and pr.t.rably al low a • 
• 1 peroent In t.ld.par. and tllnt •• 

(2) !2!2!! - In ord.r to mak. the aln.d aat.rlal protltabl., lt 1. n.o ••• ary 
to have a ir.at volua. ot unltora 00.p081tlon avallabl.. Al.o It will b. 
ot 11ttl. lnter •• t to a oon8u •• r unl ••• the d.po.lt 1. lars. and unltora. 

() Aooe.81bl1lt, - It the .at.rlal 11 too lnaoo •• llbl. al r.iardl tranlporta­
tlon, the .ntlr. protlt ot the venture 1rl11 b. 10lt In brln.las the produot 
out. 

"he protlt that oan b. mad. tro. 0.ra.l0 raw mat.rlal. 1. 10. ln oo.parl.oD 1rlth •• tal •• 
However, loa •• at.rlal. are v.ry n.o ••• ary to the Indultry and at •• are aotually .oaro •• 
In the tollo.lni llltln,l .111 b. tound the .aln 0.raal0 mat.rlall and 10 •• ot the ourr.nt 
analylas on praslnt d8¥ Itandard aat.rlall at oo ••• rolal 1.portano •• 

'eldlpars 

"he aloler the ohemical ooaposition oan approaoh tho th.or.thal valuSl ot the pur. 
f.ldspar, the ,r.ater the value of the aat.rlal tor oo ... rolal .ark.t. 

"heor.tloal Co.polltlon ot r.ld.par. 

(1) Mloroollno or orthoola •• 
K20 • A120) • 6S102 

(2) Alblt. 
Na20 • A120) • 6S102 

() Spodu •• n. 
L120 • A120) • 2S102 
Thls aat.rlal II rar.r but ot value lt ot a ,ood purlty and lar,. tonn .... 

(4) Anarthlt. 
CaO • A120) • 2S102 
SOllie oo ... rolal lmportano •• -

Typloal AnalYI •• ot 'our Co •• erolal '.ld'parl N01r on the Mark.t 

Souroe ot 
.aterial i112 !!29.) !!29.) £!9. !29. !!29. 

1. North Carolina 68.7 18.7 0.02 2.0 5·2 5·) 

2. Ontarl0 - Canada 65.5 1,.) 0.05 0.) 11.7 3.0 

). ontario - Canadl!o 5,.8 24.2 0.06 0.) 5·1 ,., 
4. Kaln. 7°.0. 22.0 0·5 2., 4.8 

-------------------------------• Csraalst, Oreion Departaent of Gooloi1 and Mlneral Indultrl ••• 



74 STATE DEPARtMENt or GEOLOGY & MINERAL INDUStRIES vol.10 no.10 

The most important quality ln a good oommerolal feldspar is a very low iron oontent, 
so that the tused speolmen of material will be as whlte as possible. 

Other than purlty and relative evenaels of produot compolitlon, the material Should 
be available 1n large masses of at least 100,000 short tons. 

The feldspar should show an even, qulescent fusion over a series of at least 5 oones, 
froll 1nl1oiiLl f"Ult on to a flat~ well-fused-, glaB8Y ma.ss of relatl ve transparenoy or trans­
luoenoy preferably below oone 12 (1310 0 C. at a 20 0 C. rlse per hour). 

Some other mlnerals used ln the ceraml0 lndustry are: 

Dolomlte Caco, 0 KgCOJ 

Talo JII&O • 4Si02H20 

Colemanlte 2CaO • ,S2 0J 5H2O 

Cryolite NaJAlF6 

Fluorspar CaF2 

These mater1als should be very low in iron, titanium, and other metallio ooloring 
ions. They should be as olose to theoretioal purity as possible and uniform in supply. 
Chemioal oomposition is the main test, and working properties in oeramios, when compared 
to a oommeroial standard, are also useful in determlng the ma.terial's relative value. 

Clay is by far the m08t lmportant material to the oeramio industry, although not the 
most expenslve. 

Theoretioal CompOSitions ot Clay Materials 

KaoUn } 
Sail olay 
rire alay 

Andalusites 
Sillimanite 
Kyanltes 

Al20J • Sl02 
Al20J • Si02 

Typioal Analyses of Commeroial Clays and Andalusites 

Si02 A!:ub !!2.QJ ~ ~ !2.Q 

KaoUn A 44.4 J'.7 O.J 0.2 O.J O. Z-
S 46., J8.6 1.0 0.2 1.0 
C 45. 8 J8.2 0.14 0.2 

Ball olay A l~,. , Jl.4 0.6 0.2 O.J 1.2 
B 50.J J1.5 0.6 0.2 O.J 2.0 
C 49.4 J2.2 2.J O.J 2.0 

,ire olay A 55 42 .06 
B 5J 44 .1J 

Kyanite 40.4 57.4 ·5 .8 

SllUlI&nite ,6 60 .02 

Kaollns (ahine olays) 

.!!!2 0 

0.1 
0.4 

0.2 
O.J 
0.1 

Essential oharaoteristics of suitable kao11ns are that they shall be whlte burning, 
very 11gbt in raw oolor, and possess some gralns of weathered feldspar and tree 5102' 
The P.C.E.* value should be approx111&tely J2 to " +. Very low lron oontent ls of prlmary 
lmportanoe. A reasonable amount of plastioity 1s required. 

----------------------------------------------*Pyrometrio oone equivalent, whiob il the polnt at wbloh the material being tested 11 fUled 
to tbe same angle of bendlng as a standard pyrolletrl0 oone with whloh It was heated at a 
glven rate of tlme to a glven degree of temperature. 
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Ball 019s 

Uniformlty of product is the primary conslderation. Purity cf product ls almost as 
.tringent as is required or the kaolins, but a higher 'e203 content i. permitted (1 to 2 
percent). Extreme plasticity i, e.sential in order to be clas.ifled as ball clay (sedi­
mentary depcsit). Ball olay usually oontains organio matter, like peat cr lignite. 

75 

fhe material ls always white to buff tiring and has a P.C.E. ot at least ocne 30 or above. 

Fire olay. 

(1) Katerial .hould be plastic to a greater Dr le.ser extent. (Thi. dce. not apply 
to diaspore, bauxitl0, or tlint olays.) 

(2) It .ust have a total dry shrinkage ot l.ss than 7 percent. 

(3) It must have a total firing shrlnkage ct le.s than 7 peroent. 

(4) Thare .hall be nc oracklng, blcating, soueming, 01' warping. 

(5) It must not deform mora than 3 to 10 paroant under a load cf 25 pcund. per 
.quara inch at a tampsrature of 2462 0 r. 

(6) It should not shrlnk (arter Inltlal tcrmlng and tlrins) in operatlcn at 2552· r. 
more than .5 to 2 percent. 

(7) fhe P.C.E. should be at least oone 32+ (30,2 0 P.) 

On super-duty olays the limlts are muoh narrower than the above anaI7.e. apd tha P.C.E. 
shall be at least cone 34. 

other materials ot ceramic Importance as well as ot Importance to othar indu.tries are: 

Bauxite 
Beryl 
Chromlte 
Cobalt 
Diaspore 

Ilmenite 
Pyrophlli te 
Rut1le 
Zino 
ZirlJon 

These are graded as to purity and amounts oommeroially avallable. 

fhe materlals ot potentlal oeramlc importance are those which ccntain hiSh lithium 
compound and any high sodium ccmpcund in insoluble tcrm, examples of which are amblygonite, 
lepidolite, and nepheline syenite. 

Prioe. for oom •• rcial ceramio materials vary and depend on the need tor the product and 
the rarity ct the material. Any pure material is neoessarily worth more than an impure or 
inferior product. 

The average prioa. paid t.o.b. plant or quarry and prccessad (washed or air floated) are: 

Ball olays • • • • 
Kaolin • • • • • • 
Flra olay (grade 1 or better) 
Feldspars 

F.o.b. crushed and grcund 
and ct sood purity 

Pcssible higher prioe tcr 
'11nt. 

• • $ . . ... . . 
to 200 mesh 

hiah lithium .par 

F.o.b. cru.hed and ground tc 325 .e.h and 
very lcw cr no lron oontent (.10 peroent 
or 1 ••• ) •••••••••••••••• 

,.00 - 18.00 
10.00 - 20.00 
4.75 

30.00 - 40.00 

18.00 - ,0.00 

fhe .aterials Uated and require.ents givsn al'l aVlrage. Prioe. are averase prioe' 
pald a. ot 1,47, and oan be uSld only as guldl. to relative value. 
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Sampling of olays 

The faoe of material to be sampled 18 oarefully stripped of overburden (foreign material) 
and a series of trenohes are out parallel to eaoh other so as to make a vertioal seotlon 
aoros. the faoe of the outorop. Eaoh trench should be apprOXimately 12 Inohe. wlde and 
deep enough to produoe at least 100 pound I of olay. The lample. dug are then mlxed, quar­
tered, and a 'Iample taken (no lump over 2 Inoh .. In diameter) and Ihipped for telUn,. Thi. 
eample should weigh at least 5 poundl. The rest of the olay should be aval1able for further 
testlng if the olay show. signl of being of oommeroial importanoe. The sample should be 
sent in a oloth laok of tight weave, if pos.ible, and oarefully marked by mean. of !!! tai" 
eaoh bearing identifioation marka. One tag is plaoed within the bag with the 'ample, the 
other .eoured to the outside of the bag. 

Some oommeroial clays in Oregon 

Besides common Clays several deposits of ceramio olays in western Oregon have had 
commercial produotion; these are as followa: 

1. Sig 'ranaen olay deposit located 6 miles west of Ranier in Columbia County. 
2. Molalla-Salem district in .outhwestern Clackamas and northwestern Karion oountie •• 
3. Bellfountain locality south of CorvalliS and louthwest of Ilonroe in Benton County. 
4. Mabel area northeast of the town of Kabel 1n Lane County. 
5. Hobart Butte area south of Cottage Grove in Lane County. 
6. Willamina deposit in Yamhill County. 

Conlllua1on 

The materials oonsidered in this artiole are those which have a sal. to the industry 
as raw materials. Clays used in structural clay products (brick, hollow til., quarry tile, 
aewer tile, etc.) are of such low grade, eoonomioally speaking, that a manufacturing plant 
is usually plaoed near the sight of the deposit and the fini.hed produot is sold rather 
than the raw material. 

****************************** 

KETAL MARKETS 

Aocording to the E&MJ .etal and Mineral Markets, New York, issue of Ootober 21, 1948, 
the demand for practioally all metals continues at a high rate. The prioe of zino waa ad­
vanoed one-half cent per pound by one seller, making the price 15* cents per pound East 
St. Louis. 

The price of copper has remained firm at 23t oents Conneoticut Valley. Foreign demand 
for copper has been strong. The Government stookpiling agenoy suggested that maJor cop~er 
producers allocate a oertain part of their produotion for the Government stookpile. Thi, 
method, however, did not meet with favor among oopper produoers, and the suggestion wa. mad, 
that the Government make its purchases through reoognized trade ohannels by men who have 
understanding of the oopper market. 

The market prioe ot lead continues at 19* oents New York with the prioe firm and 
demand strons. 

The silver market has been steady with demand about in balanoe with supply. The 
New York silver quotation is 77* oents per troy ounce. ThiS, of oourse, applies only 
to foreign silver as the prioe of silver produoed in the United States is fixed by law 
at 90* oents. 

The New York market for quioksilver appeaps stronger but the prioe has remained 
unohanged at $76 to $78 per flask. Bids for 3000 flasks of Span1sh and Italian meroury 
in Japan are soheduled to be opened on Ootober 25. 



Ootober 19~8 THE ORE.-BIN 

The prioe of primar7 pig and ingot aluminum .as advanced 1 cent per pound effeotive 
October II, making the prioe 17 and 16 oents respeotive17. 

The price cf tin has remained unohansed at $1.03 per pound. 

Ant1mo~ metal is ~1.67 cents per pound boxed, Ne. York, and 38.5 oents per pound 
bulk Laredo. 

Follow1ng are market quotations for other metals: 

Bismuth, per pound in ton lots • • • • • 

Cadmium, per pound commercial sticks, wholesale 
quantities 

Iridium, per ounee tr07 

Masneslum, per pound f.o.b. producers' plants, 
oarlots 
ene hundred pounds or more Ie •• than oarlots 

Niokel per pound eleotrolytl0 oathodes f.o.b. 
Port Colborne, Ontario, oontrant price • • 

Osmium per ounce 

Palladium per ounce troy • 

Platinum per, ounce troy 
Iholesale lots on sales to consumers 

****************************** 
N~' DANTOR~ p~~~r OH DiSCHUTES RIVER 

$ 2.00 

1.90 

110-115 

.20~ 
.22t 

.~O 

100. 

2~. 

93. 
96. 

zz 

On October 22 Dant & Rllssell, Inc., announoed that a ne. million dollar prooessins 
plant 11'111 be ereoted at Frieda .hioh is looated on the Ore,on Trunk railroad on the .est 
bank of the Desohutes River about 13 miles south of Maupin in lasoo County. The plant 
will adJoln the Lady Frances open plt perlite mlne. ,Besldes a ne. furnaoe, the plant will 
include an anlar,ement ln oapaolty of the present mll1 and other adJunots requlred in 
producln, Dantor. produots. 

Perlite ls a gray voloanla glass which has the property of expandln, in volume or 
"popping" when heated to the proper te.perature. The product has been glven the trade 
name of Dantors by the oo.pany and has been used extenslvel7 In oonstructlon ln the North­
west, notably as plaster sand in the nell' Equltable and Oregon buildinss in Portland. 

The announoement by Dant & Russel, Inc., .eans a ne. industry for Wasco qounty and 
a newtown along the Deschut .. River. It is reported that ,abou't 60 .en .ill be e.ploytid 
at-the new plant whioh is expected to begin operations in June 19~' • 

•• *.***.* ••••••••••••••••••••• 

GEOLOGY EXTENSION CLASSES 

Hollis 'Dole, geologist for the State Depart.ent of Geology and Mineral Industries, 
is g1ving a course th1s 7ear in General Geology at the Portland Extension and at Vanport 
Extension oenters, d1visions ot the Oregon State SysteM ot Higher Education. Mr. Dole 
reports an enrollment 1n the two oourses of over sixty. Those register ad at Portland 
Extension Canter who have indioatad tha1r des'ire to learn aore about this Earth Scienoe 
are frOID all walks of life and represent all age groups. The Majority of those reglstered 
at Vanport are veterans. 

• ••••••••• * •••••• * •••••• ** •• * ••••••••• *. 
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MINING RELIC 

Old Chlne.e .hovel found In the Chlne.e .eotlon of the old Auburn townsite by 
Mr. Leon Brown, Baker, and donated to the Depart.ent a. a .1nlns re110. the Chlne.a In­
.orlptlon on tha .hoval .ean. "sood luok" or It. equlva1lnt, aooordins to Jack Ens, Bakar. 
Auburn Was located about 6 .11a. west of Baker. fhl ea.p f10urlshad In thl 1860's and was 
ona of tha bonanza. of aastern Oreson. A. In othar p1aoar oamp. of Orason thare wa. an 
lnf1ux of Chlnese .1ner. lnto Auburn In the late 1860's. the Chlnese yere satisfied wlth 
10wer-srade sround than the yhlte alner., and ln .any.p1aoes they worked over the tal11ns. 
froa prevlous plaoer operations • 

•••• ** •••• ******.****.*******. 
RlDIO-ACtIVE MINERAL DEPOSIfS ON PUBLIC DOMAIN 

the Atoml0 Enarsy Comal.slon has announoed that alnera1 deposlts on unreserved publl0 
doaaln aay be staked even lf the dlposlt shoy, radloaotlvlty provided the depo,lt la val­
uable because of other alnera1.. the announoement reads ae follows: 

Uranlua In dlposlta on the publl0 landa, and other lands oynad by the Unlted Stat.s, 
Is noy reserved to the Unlted States, subJeot to alneral rlShts eatabll.hed on or before 
lusuat 1, 1?46, (the date of the lto.l0 EnerBY lot). Hoyever, the Co.alaslon's suarante.d 
mlnlaum prioes have been made applloable to dellverles to It of or •• oontalnlns suoh re~ . 
served uranium ln oonsonanol wlth the Co •• l.s10n's authorlty to pay falr and reasonable 
.ums, lnoludlns proflt., for dlsoovery, de11very, and other servloe. perforald wlth respeot 
to suoh ores. thl oommlss10n wlshls to Inoourase pro.peotlns for new dlposlts of uranium 
oris on the pub110 domaln and has been advlsed by the Depart.ent of the Interlor, whloh 
adalnl.ters the dlsposltlon of thl pub110 lands, that va11d 100atlons aay be .takld on .uoh 
depoelt. If the uranlu. oocur. 1n a dlposlt whloh ls valuable bloause of other mlneral •• 
In the un11kl1y Ivent of the dlsoovery of a dlpo.lt of uranlum-blarlns orl whloh doe. not 
oontaln so.e other va1uab11 alnera1, thl Co.ml •• lon, upon notlol, ylll takl steps to protlot 
the prospeotor's equity. 

*****************************. 
CLEARING HOUSE 

CH-10,: POR SALE ,40 h.p. S. Korsan Salth Co. double runnlr hydraullo turblnl ,?-ft. hlad, 
750 R.P ••• requlrlns ?O ou. ft. water plr seoond. Looated at Montasue, Slsklyou 
County, Ca1lfornla. 11.0 20-ln. DeLava1 oint. pump, oapaolty 12600 G.P ••• at 
8,-ft. hlad. W. E. Buell, 227 Sher100k B1d,., Portl~nd, Orison. 

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