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P ILLOW-SHAK::RS 

Norman !:i . \YI:tSner 

Hugh K. l ancaster 

Onc~ 1 had a area ll dog . He waS ab out three-quarters 

Pi e ld Ge ol og t "s t 

.\s sa.ye r 

spnnle l, one- quarter ·'eoon dogll, 

cutes t, cunnlng ost, and the ~os t 

and the rest Just po och. 

Boston !Ju ll, o ne .. quarter myste r y 

He was the most p l ayful , t)le 
worthless plece of brindle "dog fle sh that evo r buried a 

bone, - a nd how we loved hlm ! He didn't have any unusua l ha.b l 'ts , at l eas t none for whi ch 
he wa s woll- known , affoctionately or othe rwlae, in the co mmuni t y . I a l way s ho pe d tha t he 
wou l d some dny plu ck an errant two-ye a r- o ld out of t h e wading pool 1n t he park, or l et 

bi tten by a newspaperman, or in Bome manner become the hero of a n 8pl~ode suf f ici ent l y out­
s t andin g to mark him as d dog a.partj but he always seome d t o ~ e in the wr ong pl ace a t the 
ri e ht t1 me. 

gut there wa S one t h i ng In whic h this part1 cu l ar cnn ine rea lly oxc ell e d . He wou l d 
take some l i mp ob Jeot - .0 soon fix ed up a small burla p and rne pillow - an d Ju~ t s hake th~ 
holl out of it. He 1I0ul d go lround a nd lround and growl ana t ake on, a nd :'9c. lly put on a. 

Show. Th e l a r e sr the audience at the s e Improaptu pe rf ormances , the g r en.to r tho amount of 
vi gor Qnd feelin g t hat was put f orth by the l one actor ~ And Lhe a ct u s ua lly ~ o ntlnucd as 
la na as the aud i ence cared t o wntch . As ou r att en t i on died down , po och l s en th usl a~m woul d 
wan o; but h e would keep a weather eye f or a now-comer or some evi denc e of ren ewed a tt6nt lun . 
Eith e r wou l d s et t h o dog off on anot he r hys ter1cal round of shak1ng the dayli ghts out of 
the rag pill ow . 

'l'here wa s always o.n element of uncertainty about these dog shows that added zest to 
~ uch occas10n. At the heiGht of ea ch of these paroxysms of pillow punishine , t he dog would 
let 6 0 hi s ho l d in s ome manner and t he pillow woul d go sailing of f 1n some un pr edic t ab le 
direction. There was the tiQO when the missile struck Aunt Je nnie 1n t he face nnd she a ll 
~ ut s wa llowed her n ow teeth. Thon, t here wo.s the evening the new Methodi st preacher c umo 

up f ro m t he va lley. The R.everend was squattine on his heels in the living roo m 05g i ng t he 
dog\ on during One of thl l e tter1a most f erociou s rag sessions when the pi llow let p,o and 
smnc ked his rever ence ri ght i n the noodle. It caught h im off balanoe and ri ght i ll f ro n t o f 
the b i g , pot - bellied stove. As he toppled, the red-hot bowl of the sto ve s en r ed t he Mevor­
end's back side an d he howled like Q. banshee. There was t he odo r of sing ed se r g e a nd 
sco rc he d proache r o.s he did 0. sitting bro a d Jump tha t took h1 m ha lfway to the kI t chen sink 
whe re he sat h imself 1n 0. bi « bas1n of water that someone had conveni ontly l eft . I'll 
a l way s tha.nk that dOd for showing one man how to b e himself . 

Now , thore are Ju st Do lot of people who go tql'ough life as " pillow-shakers'l. You' t! 00 

surpr1 zed how many t here a ro, ri ght now , even 1n t h is terribly ser10us war eme r gency . TheY ' r t! 
1n t he shipyards, the mines , the big i ndustries, and ospecially i n the distende d pc rsonncl n 

of th e many Federal agencies. The t'shakere 1f tie i nto a JO o a nd Just shake hel l out of it . 
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When it begins t.o Get old, they cool off and Blow down, until they remember that payday 1s 

coming , or the boss may be l ooking, then they Grab the Job 1n their teeth and start crow11ng 

and bustllne around a nd putting on a show again. They art ostensIbly oooupied with 90me­
thine, nnd that 1s as far as their thought on the matter g08S . A dog's shaklng the guta 
out or n. raa pillo'il never l!ets the do g anythlng but exerclse, because there's nothine c on­

st ructive abou t sh~klng a pillow . The pillow co mes out of the ordeal at b.st no bette r 

t han it went in, so a ll the energy wes w~s tQd. That 's pretty much the case with a lot of 

people. Some oven have go od intentlons, and all the vieor 1n the world, and their show is 
a l ways put on whon the audience 1 s largost, but we have never heard of a Yorker oC that kind 
bui lding a better mouse trap . God knows we noed good mouse traps built in this war emergency. 

E. K.N. 

COLUMBIUM ;.110 TANTALUloI 

IntrodUction 

'fhe tw1ns, columbi um and tantalum, are very similar, especially in their geolocic 0.990-

eiat ions and 1n most of their chemical eharaoteristios. Columbium, however, has ~ specific 

g ravity only halr tha t of t antalum (8.4 as against 16.6), meltl at a temperature Gevernl 
hundrad dogrBes beloT to.ntaluo, and i8 more easily worked (more malleable and duotile) than 
tantalum. 

Dl scovery 

In 1801, C. Hatc he tt discovered u new element 1n an ore which had been sent to England 
More than ono llundrad years before by John Winthrop, first covernor of Conneoticut. It was 
named columbium afte r Columbia , the poetic name of Amerioa; and the mineral was called 
colu~blte . Tantalum was i dontified the rollowlng year by A. G. Ekeberg in some Finnish 
ml nora13 resombiing columbite . The name oomOD r ro m Tantalus of Grooilln mytholo gy , beonu3c 

or the tantnllz1ne difficulties enco untered in dissolving the mineral in acids. Two Similar 
olements we re noticed by H. ROBa (18411) in a German sample of columblte; one corresponded 
with the t(\ntalum of ~; k0berg; the other was called niobium af ter Nio"be, the mythionl daughter 
o f Tantalus, Hatchett 's col~mblum ~as ovidently a mixturo of these two elements. 

Tantalum has pre sorved its individuality. Columbium and niobium are now considered 
synonymous, the for~er the generally accepted term, although the latter 1s preferred in 
Germany . 

Occurrence 

Commercia. l ly, oolumbi um and tantalum a.re derived almost entlrely frOID columbite and 
tantalite ~ columb a te and tantalate of iron and manganese, both having the typo formula 
(Fi ,i.{n )(Cb,Ta)206"' The two elements occur al.o as 1OI1nor constituents in several mi.urals, 
especially In association with the rare earths. Theso two minerals almost always occur to ­
Bether in nn isomo rphous series, sometimes one predominating, sometimes the other. The 
purost columbite comes from Nigeria, whlch long has suppl1ed the United St~te8 with the 
maj or part of its needs. The best t antalite i& round in the Pilbarra district of Western 
Australia, where concentrates containing up to 80 percent Ta205 (averaging about 65 percent) 
and less than 10 percent C0205 have been obta1ned. Deposits have been unoovered in Belgian 
Con~o bearing somewhat more tantalum than the Nigerian product. The Blaok Hills in South 
Dakota have produced intermittently since 1904, the concentrates containing up to 40 per­

cent Ta205. 

Columblte and tantallte are known to occur only in granites and pegmatite veins, as­
sociated with quartz, mlcrocline, albite, cassiterite, tourmaline, wolframite, mica, etc . 
Many mines are located in detrital material derived from this parent rook. In the Pilbarra 
district of Australia both the lode and tho detritus are worked profitably. 



Ma rch, 194 3 THE ORE. -BIN 

The rnrer columbium and t a ntalum minerals, as indicated by their known occurrenoes, 
~re a ssociated with columb1te and tantallte and are found alone only very rarely and 1n 
extremely small quant1ties. 

Uineralogy 

17 

Since the t.o minerals are and me~ber8 of an isomorphous serles, grading insensibly 
from oolumblte, the nearly pure colulllbato, on one end, to tantallte, the nearly pure tan­
talate, on the other, the phYSical propertlel are best coneldered ae of one mineral with 
variations betwean the limits or the end members. The crystal system 1s orthorhombio. 
Twins are common, usually heart-shaped contact twins, but penetration twins are also found. 
The crystals are prismatic, often occurring as short, rectangular prisms with the three 
pinacoids promi nent. Thin tabular crystals al~o occur. One cleavage 1s rather distinot, 
p&rallel to the front prisrn face. Another cleavage, paral~.l to the side prism face, and 
hence nt ri ght angles to the first cleavage, Is lass distinctly developed. Fracture i_ 
sub concholdal to uneven. The mlneral ls brittle, haa a hardnees of 6, and the speoifio 
gravity ranges from 5.3 to 7.3, Inor9~sing with the amount of tantalum. The luster may 
va ry from sub-resinous to sub-metallic, sometimes belng brilliant. The color is black, 
s ooetlmes showing a brownish tone. The streak varies from dark red to black. 

Other minerals which contain hi gh percentaees of columbium and tantalum and which may 
'''011 be ores 1f found 1n sufflcient quanti ties are: 

(a) Pynpohlore, a columbate of tho cerium metals, caloium and other bases, with 
titanium, thorium, fluorine. It is isometric and commonly shows octahedral clenvage. The 
hardness is 5 to 5.5 and the specific gravity 1s about 4.3. Its color is some shade of 
brown (reddi6h-brown to a blackish-brown); the luster 1s Vitreous, resinous on a fraoture 
surface. 

(b) Fergusonite, a metacolumbate (and tantalate) of yttrium with orbium, oerium, 
uranium; also iron, calcium, etc. It is tetragonal, and the crystals are pyramidal or 
prismatic in habit. It is brittl., has a hardness of 5.5 to 6, and the specifio gravity 
1s e enerally about 5.8. It may diminish to 4.3 if hydrated. The color is brown-black and 
the ~ tr8ak is pale brown. 

(c) Samarsklte, n columbate an d t anta late of lron, calCium, uranium oxide, etc., and 
the cerium nnd yttrium metals. It is orthorhombic, crys t a llizing In rectangular prisme 
with roughened faces. One cleavage parallel to the side prism faoe is imperfectly developod. 
The fracture is conchoidal. It, too, is brittle. The hardness 1s 5 to 6, the specific 
gravity 5.6 to 5.8. It has a vitreous to resinous luster, often splendent. Th. color 1s 
velvet blaok and the streak, dark reddish-br~wn. 

~ield identifioation of columb1t. and tantalite 

The ocourrence of columbite-tantalite 1n granites or pegmatites or 1n detrital material 
derlved therefrom should serve al a lead toward ident1fying this mineral. Its rectangular, 
prismatic torm, its hi gh specific aravity, and the sub-metal11c luster, often with lrrides­
cent surface, are distinotive. Wolframite and tourmaline are probably most likely to be 
confused w1th it, espeo1ally wolframite. Tourmaline is rhombohedral, also sholfs prismatic 
for~, but the faces are strongly striated vertically and the crystals are orten much rounded, 
almost barrel shaped. The s pecific gravity of tourmaline 1s not more than half that of 
columhite. Wolframite 18 monoclinic, but often oooura in crystal forms very similar to 
tho~e of columbite-tantalit., both prismatic and tabular. The prismatic faces of wolframite, 
however, usually shalf vertical striations. Cleavage is less well developed in wolframite 
than in columbite-tantalite. The specific gravity of oolumbite-tantalite is low~r than that 
of wolframite, but speoimens espeCially rich 1n tantalum are hea~ onough to be indiltin­
guishable from wolframite. 
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the us •• DC th ••• m.tall art ohl.tl~ the r •• ult ot th.ir .x~r.m. r.,l.tano. to oorro~ 
810n, th.ir gal ablorbln, qualltl •• , th.lr hardn ••• , and th.lr high .llt1ng point •• 

Stalnl ••• It •• l. b.a.lng .olumblua oan .u ••••• rully wlthltand hlgh t •• p •• atu.... Th.y 
art •• 1d.d _or •• &.11y and r •• l.t Gorro.lon b.tter than the ordinary .ta1n1 •••• te.l •• 
Columbium 1n ahrom •• te.l r.duot. air hard.ning and the phy.l~al propert1 •• , 'Ipealally 
lmpaot .t •• ngth, a ••• tabl1l •• d. M.talll0 oolumblua 1 •• lal1ar to tantalua but 1. mort 
workable and duotll •• 

Tantalum hal bt.n u •• d 1n 'plnn.r.t, tor rayon a.king aaohln •• blaaut. of 1ta rlsi.­
tano. to oorro.lon. An eleotrolytloally form.d tantalu. oxide ooata the tantalum •• ta1, 1_ 
almolt diaaond hard, and 1e equally real.tant to Gorroslon. Th.r. 1a no appar.nt wear or 
dlatortlon to th. Iplnn.r.t b.ol ••• . Tantalu. waa ono. \l •• d tor •• talllo tilall'nt lampl. 
It r'plac.d th. old oarbon fl1a •• nt., b.ln, aort .trlol.nt, but ln turn has bt.n supep.lded 
by tunglt.n for the la.1 .. ealon. Tantalu. 11 uald ln .1.ctrolyt10 .. eot1t1e,,1 (battery 
oharglra) b.oau •• at 1tl pronounc.d valvi aotlon. Tantalull w1 ... wl11 p.r.it an .lectric 
ourr.nt to tlow in only onl dlr.ct10n, thul ohanglng alt.rnating current to pu18ating 
dir.ot ourr.nt.. B.oau •• at Its hardn •• a and Itl r'llstance to oorrollon, t~ntalu. 11 Bult­
abll tOrUB. in laboratory apparatuI, diahe., aalor1 •• t.rs, oathod •• , .patula., and ln den­
tal tools. Th ••• tal 11 lald to b. unatt.ot.d by any ob •• loa l. or anttl'ptlol u.ed In dln­
t1.try or surglry. How.v.r, at h1gh tlmperatur.1 it oxldill' too rl.dily and bloo •• , 
brittll. for tbis r.aeon it ba. tound only' 11mit.d U81. 

One of tb. gr.at •• t U.I. ot tantalull, and olrtalnly the .o.t etrat.gio u •• at thl 
prl •• nt ti •• , 1. tor the til.a'nt. and ,rld wlr •• in vaouu. tUb.l, whlch ar. uI.d in radio 
broa~ca.tlng and .. lo.lv1ng, X-ruye, .to. It I r.aarkabl. taoulty Cor ablorblng gal at higb 
j;.",p.z:a~u.r8' enabl •• It ,to aot.llts own flg.ttlr." It. hlgh ... ltin, poInt 1. anothlr b.n .... 
~~pl~.l : priop.rty. It hal a t.n.il. str.ngth two and on. balt tl ••• that at platinua, .and 
n.~t . ~~ tunSlt.n it po.s ••••• the highe.t •• ltln8 point and the low •• t vapor pr •• ,ure ot 
all , m.talll0 .ll •• nt •• 

In glnlral It .hould bl .aid that tbe mat.rial eOlt sought After 1. colu.b1te wltb a 
ve ry •• all oontlnt of tantalum and tantaltt. with a .ery ... 11 oont.nt of oolumblum. 

Metallurgy 

fh. colu.blt.-tantalitl 11 tlnely orulh,d and tU'ld wIth pota •• lu~ hydroxide, oonverting 
the tantalu. and oolumblum into .olubll tantalat •• and oolumbat... 'he .elt 1. thIn l eac he d 
with wat.r and fllter.d. fh •• olutton 1. n.utralized wIth hydrotluorio aold which chango6 
the .olu.bl~a and tantalua. into double fluorld •• wlth pota •• lua. Thl potassium-tantalum 
fluoridt i. precipitated. Thl oolu.biu~, In the Cora of pota.sium Cluoxycolumbate, beIng 
twelve tim •• al .olubl. a. the tantalu. Go.pound, r •• alna In solutIon. 

To obtaln tantalus a.tal, tantall. aold i. pr.oipitated froa tho double fluorl de and 
ignIted, givIng the oxid.. Thls oxide 1s thin reduoed "In vaauG" to give tht .eta l. 
(Alumlnua aay be u •• d for thl. rtduotion.) 

Mitallio columbium can b. obtaln.d troa the aolt.n pota.s1ull tluoxycolumbatl by elec­
trolY l l •• 

Chlmloal T •• t. 

rh. oh •• leal t •• ta tor oolu.biua and tantalu. art ~ult. dittioult and advanced te s t s , 
luch a. are giv.n in Soott'_ Standard M.thods ot Ch.Mloal Ana17811, should ~e oonsulted f or 
acourat. analy.... two •• thod. Cor qualltatlvi det.r.1nat1ona art outlinld bllow: 

1. Th. powder.d mlneral il .1Xtd with an .xoe •• ot pota •• lu. P7ro8ulfatl and thl mix· 
tU"1 il fu •• d in a platinum loop. Th. oru.h.d .Ilt 1. dlg •• t.d w1th t.n drops at a solution 
OOMpOI.d ot 5 p •• ·o.nt .ultur1e &o1d and 1 perc.nt tannl0 aold. The dig.st.d mixture 18 
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f1ltered by me~ns of a micro-centrifuge or a micro-filtering device. The residue ranges 1n 
color from yellow to orange. The color of the residue 1s determined by the proport1on DC 
the two ele.ants 1n the original mineral. 

2. To distinguish bet ... e.n wolframite and Dalumbite and tantallte, tuse powdered min­
eral with ammonium hypophos·phlte. If the melt 1s blue, wolframite may b. present. It the 

~elt 1s colorles8 and contains fine blaok partlcles add ooncentrated hydroohloric .ald, 
bring to bolling, and add a small piece of metallic tin. An intense blue color indioates 
the presanci DC Cb and Ta. 

, 
The most positiVI identiflcation of columbium and tantalum 1s obtained by spectrographic 

analysis. 

liarkets 

In 1~'9 imports of columbium ore into the United States were reported by the u. s. 
Bureau of Wines n,.& 10,,1)2 pounds, valued at $)7,062, or approximately 34 cents a pou.nd. 

Uver the same period imports of tantalum or. amounted to 56,561 pounds, valued at $82,9~O, 
or approximntely $1.47 a pound. 

~h. refined metals are worth several dollars a pound . Tantalum is crit ically •• sentlal 
for war use and the War Production Board would be greatly 1nterested in a supply of tantalite. 

The "etala aeserve Co. has posted the followin8 price schedule for tantallte ore. F.O.B. 
New York: 

Percentage ot TaZ05 
Contained in Tantalite Ore 

4o~ 

41 
42 
43 
44 
45 
46 
47 
48 
4~ 

50 
51 
52 
53 
54 
55 
56 
57 
58 
52 
60 
61 
62 
63 
64 
65 
66 
67 
68 
62 
70 

Pr i ce 

1'a20~ 

per' Pound 
Contained 

$1 . 25 
1. 30 
1-35 
1. 40 
1. 45 
1. 50 
1. 55 
1,60 
) . 65 
1,, 70 

1. 75 
l.n 
1.83 
1.87 
l.~l 

1.95 
1.29 
2.03 
2. 07 
2. 11 
2.15 
2. 12 
2.23 
2.27 
2.31 
2. 35 
2.40 
2.45 
2.50 
2·55 
2.60 

Maximum Sn02 - 3.00% 
Wax1mum TI0 2 • 3.00% 
Combined 1'8205 plus 

Cb 205 - 70% Minimum 
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**** •• * .. *** 

IIINING NOTES 

During 1942, Jamel K. nemlon, Grant. Pass, ~ln.d chrome at his Cyclone Gap property, 
located 1n Del Nort, County, California, Just south ot the Oregon 11ne . This chrome wa. 
hauled to the Metal. R •• erve depot at Grants Pasa and thin .h1pped to Sacramento. As 800n 
8S road condition. perm1t, operationa at Cyclone Gap will b. resumed. The U. S. PorI It 
Serviae built •• vlral mil •• oC aDo ••• road to this property 1n 1,42. 

Yr. W. E. ~rrlon, Coquille, Oregon, hal been mining manganese ore at the McAdams 
property, loeated ne&r the Coos-Curry county line, eaat of Langlo!s. This ore has been 
hauled to the Uetal. aeserve ore purchasing depot at Coquille. Operation. are continuing , 
and shipments will b, resu •• d during Warch. 

***. *. *.*** 

CLEARING HOUSE 

76-CH Powell Cre.k Llining Co .... Leon C. Osteye,e, secretary, 580 Market St . , San Francisoo, 
wilhe. to le11 mine equipm.nt oonsisting oC 160-c . f.m . portable G-D oompressor, 
drift .... l-toptr, :V~ yd. mlne car , blasting machin., blacksmith outfit, 8" galv. 
ventilator pip', 2000 t.et mine r a lls, 2000 teet of 3/ 4" a nd 1" 1ron pipe, are saoks, 
and .i.oellaneGul tool. and mine appliances . !hes. items are loca ted at Williams, 
Or.gon, about 20 mi1.s from Grants Pass , nearest sh1pping point. 

******* 
77 ... eR Por Salt: Sl .. oooo dust oollector and suotion blo •• r nearly new. For details write 

Walt.r Olborne, Plltol Rive .. , Oregon o 

********.** 

"The ehortag •• at rD.. materials and manpower in this country are such that we cannot 
expeot to tnd the atetl proble. by simply increasing steel~making capac1ty until it il IUt­
ficient to providt for all pO.lible uses. We must instead determint the amount of the 
variOUI kinds of It.tl which we wIll ne.d to .1n the war and then proceed to 1ncreal. st •• I­
JlIakins oapaoity to that amount. Con.'quently throughout the war we mUlt expe.ot to have 
les8 It.tl that •• could profltably us. and we mUlt make lure that the st.e1 whioh •• have 
1s allooat.d and u •• d tCfiolently and skillfully." 

- S&nator Kaad or New York in "Add~tlonal Report, 
Interim Report on St.elu, (Report No. 10, Part 3). 
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