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:U:C!:JI'f ~ IX TK:: FIDJ) CE' HIG!! SPSi:D S'i'··• U! 

UJJI Dl D!P(JRI£l) .&.U.On KG EUil!ENTS 

ay £. !!o~ont an4 5 . Schrader 

s 7 a o ;> a 1 a : 

::Us~ o~ r.lgtl a~ed ateela 
'11'1 th reduced content• or 
~oyiLg el~nte n~t aYall­
abl e '11'1 th1n t.'le eou.."'l tr:r . 

~st •as• or tea tlng the 
~\J' o~ hlgb r,>eed ateela . 

Stu6.1es o f ne• !Ugb epeed 
steels l ow 1n 1~~e4 allo:r­
l.cg ele3enta and conta1n1ng 
~lou& ..oucta o r 7 , ~. and v . 

Oat~ ~1c~ene:r aa a tunct1on 
ot the al.ioy 1n rcr.-ghlng - W-V 
atP*l11 ; 1!0 h1gb •;>ee<! a t eela ; 
!.nnuence or Cr eonte:lt . 

!'cugbneaa or the ne• h1gh ~ed 
ateela and tb!o1r cuttlng er­
t1c1 ency 1n pl.anlng. 

Innuence of alloy \IPOD tbe proc­
eaalng or tbe new ateela . ­
Seel !ng ao4 decarbur11at1on; 
aeua1t1'1'1ty to o...-heatlng 1n 
har<!eulng ao4 una1t1'1'1ty 1n 
aru;ea1 1ng. 

!lo. 505. 
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The earl¥ den lopoent or t he high speed ateeh, at the t urn 

the century, took place along s t r i ctly empir i cal linea. The knowledge 

the errec t or the ae•eral alloy1.ng elements in steel alloys, at that 

uae, waa extre ... l.¥ t'ragaentarT. In the courae or almoat three decades, 

the further de• elopQent , a lso, was pri marily eopir1cal; in addition 

to improvements or the alloy , i t brought a better unders tanding or the 

relatione te tween bea t treat ment, alloy, and efficiency. I t hee only 

been in recent yeare that the speci fic effect or the various alloying 

elements has been studied in grea ter detail. In this connect ion, the 

behavior or the carbi de- t er ming el ements baa furnished a plausi ble ax­

planation or the increased cutting efficiency or high epeed steele, 

their retention or hardneaa and their red hardneas~l) It was round 

that almost all or t he carbide forming alloying elements, among which 

find, above all, moly bdenum, chromium , t ungs t en and vanadium, entail 

increase in the cutting effici ency. In this connection, we shall 

disregard the ele .. nt or cobalt which practically afteo t a only 

matr i x . By addi ng only one element, i t hae not been possible 1n 

case to reach the cutting efficiency or the well-known high speed 

steels which r equire aultiple alloying. In part, the cause ot this 

lies in the tact that the retent ion or hardness or the mart ensite form­

ing would be insufficient , in other words , t he speci al carb i des in 

solution i n the ground aaee would agai n precioitate at relati vely low 

teoapereturee , a pbeno.enon wbl.cb aa:r be clearly see n, for instance, 
( ) (l) 

• ith chroae ateel e . 2 With other a lloyi ng additions, such aa vanadium, 

it proved i~aaible to obtain a uniformly hardened structure , even when 

CIUSnching trca nry b1p taiiJ)eraturea . The hardenabi l1ty of straight 

tunaaten ateele, al.ao, 1a DOt •err good in tbe preaenoe ot appreci able 

&mounta ot aabedded carbldaa. lex\ to the bardenab111 ty and retention 
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or hal'dness. the nature and c;uAAtl t)r of the a~clal carbide a 1n dle­

per•lon 1n the ground mass aft er the hardening, exerta an influence 

upon the wear resist ance in turning. It is therefore al.moat imperative 

to combine a number of alloying elements so as to insure eat1aractory 

red hardness and reeistance to wear. 

A raw years ago, it aeeaed aa though the develo~ent in the 

hig~ speed s teele had come t o a certain standstill, inasmuch a s 

types or high speed steels had evolved, been accepted the 

world over and become standardi~ed, if no t offi cially, then cert ainly 

inoff1c1ally, i n view or the universal uniformity or the res,ective 

requirements. As examples, the alloys 18/ 4/ l, 20/ 4/ 1.5, and 14/4/~.5 

be mentioned; the respect! ve nuabers relate to tungsten , chrome, 

vanadium, in the same sequence. This development has broUGht the 

element t ungsten in the foreeround, and indeed, up to very recent years, 

tunGsten has been playlng the moat important part in the manufacture 

of high speed steels. The desir e t o r@duce impor ts or roreipn metals, 

which not only Ger111any, but many other countries ae "ell are com;:>elled 

t o obtain from abroad, agaln and again had led to attempts at replacing 

the tun(::sten by other alloying elements . Although we had s pecial 

reasons in this country to s t udJ" this orobleo of substitution, the 

present diff1oult1ee i n securing tungsten supplie s, due to the war in 

China, n.e opened the eyes or the whole world to the urgency of this 

question. 

One or the W8J& leading t o aavlnga in tunr.eten, !thich has 

been tried time and again, i.e. the eubetitution or molybdenum for 

tungsten, wae exhaustively studied during the last war. The tendency 

to replace tungaten b7 the •related" molybden~a U ae old as the higb 

speed eteele themeelYee . Taylor and !bite(~ ) haYe already recognited 
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thll posaibllit)' and suggested aa a suitable r-auo, 2 1)8rte or 11o 

to one part or tu.ngeten. 

When during the •orld war , Oel'111M)' -• cut or't trOll t he 

tungaten supplies or China, mol7bdenum Containing h1¥b sp~ed steels 

were developed a t a great man)' plants, and also used 1n current manu­

f acture . A result or this development work are the patente dating back 

t o these years, which have been 

by H. Pohl, H. Pollack, and R. 

r eviewed ln connection ~lth the article 
(<l} 

Scherer on experlaenta wi th high epeed 

ateela low in tungsten and h1[;b ln eol)'bden-. Later- on, the problem 

or aubati tutl.ng mol)'bdenu::a tor tungst en -• once aore taken up 1n the 

United ~tatea, 1naamuch as there are onl)' -n. depoal t s or tungaten 

orb, but uple depoai ts or mol7bdenum or e aYa..U.able 1.n thet countr)'. 
(5) 

In the paper b)' Emmons , a steel with 8.' l!o, ~-' W, "~ Cr and l~ v has 

been deaignated as especially suitable. The present authors have been 

told that thie eteel has been widel7 tested and l.ntroduce<\, 1n the 
( ~) United States , under the name l!o-HAX . According t o Scherer , it wu 

round t o be equ1Yalent 1n turning to the tungsten high speed steel 

18/<l/l , in r egard to lta cutting capacity, but perce9~hl7 interior 

t o tbe high speed steel rt th 14/ 4/2. 5 . 

Another poss1b1l1ty or saving in allo)'lng elea~nta consiats 

tn a r eduction or the tungsten content. Tba first s tep 1n th1a direction 

waa token about ten years ago, when a steel rtth 12-14~ 'I and aor-e than 

1.~ V waa i ntroduce<\ 1n the place of the 20-221 w, 1 . 5-' V steel.. In 

general, thaee two ateels have the aue cutUng eapacit)' . Steele wlth 

higher tungatan contents, about 25-28\$, do not entall aJI7 apr-cn-enta 

in ettlcieno)' oYer the 22~ 'I ateel . ( 6 ) '!'bt1r ~cat1oo, 1n 11811)' oaaea, 

1e due to the errocteoua aaiUJIPt10n tbat the ~- ot a high speed ateel 

1e due to ita eoJStan\ 1Jl al1o)'1Jig conatlt•Dta, ~· 1t h being 
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recognized aore and 110re that opti.mum tool 11 vee ma;y be obtained w1 tb 

low alloy contente balanced ae ravorabl;y as possible. ~en viewed rroa 

~b! • standpoint , recent developaenta in the field or high speed eteela 

ate• t o e.orphaalze Ule fact that even tungeten steele with 18~ \1 IIU&t 

be regarded as having exceeeivel;y high alloying contents. Arter the 0r e­

l1~1nar;y step consisting in reducing the tungsten content to 14~ , while 

at the sane time raising the vanadi um content to 2.5~, another etep in 

this d!Nct ion has recent17 been taken in that it hae been r ound that 

steele with B-10~ ~ and 1~ V are equivalent, in regard to cutting er-
(7) 

~ ic1ency , to the 18/ 4/ 1 steel. 

the poaslbilit7 or effecting such a reduction ia primaril y 

clue to the greater knowledge or the specitic errect or vansdiua which 

eleQent is or decisive importance in all or these steels . 

Sut :Jys o r Evaluating the Q!Jali ty o r a IU5h Speed Steel. 

In eval uating high speed steel allo;ys , it ia not permies ible 

to content oneaelr with the turning capaoit;y. Even to-day, it is dif­

tleult to obtain a detinl te i dea or the behavior or a higb speed steel 

1n practice on the basie or mere test-etand resul te . At the labor~ 

atory , it will alwa7s be necessar;y to confine oneself to single turning 

testa, posai blJ also drilling test~ to secure information on such basic 

characterietice or a steel ae retention or hardnees, red hardness , and 

reeiatance to wear . A definite differentiation, however, or the several 

allo;ye is poesible onl7 on the basis or a rather wide practical applica­

tion inasmuch aa the work to be perfol"lled by a high epeed tool in milllng 

and drilling ie 111.rrerent rroa eillple turni.ng; moreover, there are dtr­

terencee even between roughing and f1n1Bhing, ror lathe tools . For 

practical Ule 1n the a.bop, the toughneae Of the hardened high speed 

Regraded Uclassified



205 
-6-

ls otten taportant inasmuch wlth low toughness, i•pact-like etteote 

a&Y lead to premature !allure or the tools. Last but not least, lt 

1s not onlf the vie~ointa relating to the etticieno7 ot the material 

at the &hop, which are important, but also those characterl stlca whlch 

street the general proceee or manufacture . A high speed steel allof which 

yields extraordinarf values in regard to cutting ettlcienof, but whloh 

causes much trouble in malting, forging, rolling, or hardening, thus 

entailing unavoidable high waste in ita manuracture , will necessarily 

be used only tor a hlghlf reetr1cted range ot applications. 

STUDIES OF NE\f HIGH SPEED STEELS LOW IN IIIPCIRI'ED ALLOYING ELEr.tENTS. 

Cutting Ett'1c1enoy aa a Function ot Alloy in Roughing. 

Since ita fundamental work on the errect or vanadium and 

carbide-forming elements in steel allof&, it has been one research 

proJect nth the Fried. Xrupp A.G. in Essen, to shed light on the ex­

tent to which the allOf content or high speed steele may either be 

reduced or substituted without unaulf lowering the ett1ciency and other 

characteristics. Although our researches have not been completed as 

fet, we do believe it advisable to report here on the results obtalnea 

up to the present to encourage further investigetlona and at the saae 

time hasten the introduction ot high speed steels with low alloy 

tent in the interest or our national economJ. 

Ot the allo7a studied, we have .elected those which are beat 

able to give a clear idea ot the erteot ot var1atione or the allo7ing 

additions and the possibilities or cutting down their percentages. 

In Fig. 1, thaae selected steels have been aeeeabled. In the upper 

ot the diagraa, the coapoa1t1on la indicated. The chromium content ot 

all or the allo7a baa been a~Untalned at t~. In the lowar l)&rt ot the 
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c!l8UP • the tool Uvea for two dlfhrent cuttlng OJ?eeda ha• e been 

entered. 7ben determini ng theae li't'ea, "ri~t· ro~ng toola of the 

trpe shown in Fi g. 2 •ere uaed; theae toola were aade tl-011 the aater iale 

indicated at the lef t hand aide or Fig. 1 and ueed on quencb- teiiJ)Bred 

Cr-Ni steel having a tensile atrength or 142,200 lbe/in• (100 kg/.-a) , 

with a reed or 1.4 mm. (,055 in.) and a depth or cb1p or 5 mm . ( .196") . 

Tungaten-Vanadiua Steele . 

I n the i ntroduct ion to thl a paper, the de•elopment ~ leadi ng 

to a reduc tion of the tungaten content and a coapenaation b7 an increased 

vanadl~ content, with t ungsten hi~ apeed steels, haa alreadr been 

described. Steele 1-4, ln Fie. 1, r epresent the high speed steele which 

have been ouatoaarily used during the paet ten year a, praoticallr all 

the •orld over. Their cutti ng efficiency i e rather independent or the 

t unbs ten content and eubetantiaLlT a fUnction of the addition or vanadiua, 

aa 1s proved once aore b7 tbe data on the tool l i • ee g1• en. Steele 5 t o 

ll show tha t upon a reduc t ion of the tungst en content to 14;1, the opt1aua 

lower allo7 lilllt, under the conditione of cutti ng eelected, hae b7 no 

neana been reached. "11t h t he eaae wanad1ua content, and w1 t hout the 

al1&hteat 1apa1rment or t he out t lng e trici enor , a r educt i on t o 1~ W 

1e posaiole; tb1a will be n 1dent n-o. a ~leon or Steel 6 (l<l;U) 

wi th Steel 4 (14:J W), and alae or St eel 7 (1$ ) with Steel 2 (lS,W). 

'Ji tb atlll lower tungaten cont ent, i . e. 7 . 7f,, it ia poni ble to aa1nta1n 

a cutti ng eft1c i enor equivalent to that of St eal 4, provided the vanad1ua 

content i a r a1aed to 4.7~ and the carbon content i a euitablT inoreaaed 

1~ tbe aanner 1lluatrated by s teel e. A decreaae of effici ency 1e Ob­

aened only upon a further l owerlng of tbe ~ten cont ent, down t o 

3.6_$ W, altho~ et aela of tb1a content , when oon~1ng gretlllr vanadlua 

add1t10ft8 (Steal a 10 and 11 ), are atill able to abDW Ule ... outt1.ng 
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:STer since U.e introduct1on or a1loy steel e, a t te:pta haTe 

oun c,ade again and agal.n , to compare the Ta1ue or one a1loying ela.ent 

w!t!> ~t o f another and , 1! possibl e , t o estanlleh nwae:-ical relations. 

:he ratio or 2 t o 1 tor tungsten and ...,l.7bdentm baa ~-~ eentlo ned. 

ro~ ~ purpose o r auoatltutlng Tanad~us r or tungsten, such an atteapt 

us also eeen cede; (B) the result was a rect:111.near relat1onah1p ~tween 

:!-.e t\mb5te:> and Tan&~WD contents ( Pi g . 3}. A warn1.Dg hae alread)' been 
(9) 

•~un<!ed elsewhere, by one o f the oresent a u thor·s , 1191n!lt the eata't>-

:~s!".:ten~ of SUCh 'relationships'. The errec t Of the T&rlOUS alloying 

•"•~ee:E !s too coapllcated, indeed, to ~ f orced lnto aueh stapl e 

:-~: .. of thu:::b. Thla 16 also eTident n-- t!le tren~ o r the curTes •• 

:>:~aed len ?1£.3 4t relating to t he coaposltiona insuring e11ual cutting 

·~~tc!enc!es a a resulting from the present reaearchea; these curTes are 

~a: ~::a ln~cating aliiJ)le, continuous relat1onsh1pa . 

l:o:;cbclenu:: 31gb Speed Steels. 

The e ffec t o r a partial or eo.plete aubst1tut1on or aol7bden.,. 

:or t,l,e tungsten or h1gh speed steels aa7 ~ a~ed with Steels 12 to 

~. ot P1i;. 1. When compared to the atanda.rd types eonta l nlcg 14~ 'f , 

2."; v (~ }. and 201o 'f, LS1o v (1} , it prona poaa1ble to atta.ln an ap­

;>~c1able iJI'!l!'OYeaent or the arriciency, it about ~ llo are ~dded to 

10~ ~~ speed steels contdning 2.5~ V( l4). All axeeuiYe increase 

ot the Yana~u. content, coupled rtth a concurrent increase or the 

~bon content cauaea a deterioration o r t:be cutting ert1c1enc7 with 

steels or this oo.pos1t1on (Steele 13 and 12}. Upon a further decrease 

o~ tho tllnf!sten content to 6$, coupl.e<! with an ad~tlon or 4~ Mo (Steels 

15 and 17 ), u.e cutting srt1c1eney or the steel with 1~ 'f and ~ l:lo (H) 

1a atll.l. equalled. On th1a b&a1s, alao, a proaoaDCed r1M or the 
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T~!D coc~:e.a~ does DO~ enta.l1 an achan~ ~a.urate ~o the 1D­

erun 1D the al107 CODteDt , eo that Steel 1'1 •Hh 2.4~ 'f appears ~ 

t:e tbe -' ue.tr.!de 1.D reprd to eccmCJIQ. b7 YV"l&Uone or t.be ca!"boll 

con~nt oL atee.l w1tb l.Dc:re&Md 't'aJl&Cll- content cau.e onl7 a deter10l'a­

coo oL the :tarc!•nah1ltt)' wltb lower carboa content.. Steel 17 hu been 

~ ;:>racUcal uat tar the part ~ 7eare 1.D our own aa well as tn other 

sllo;ls aDt! bas beeD round to con aU tute a •aluable al.lo7 wl th rell&l'bble 

euttl.D4; cbarackr1rt1ea e.en 1n the tara ot clrll.le. In thle case, a c­

~. proof' nt the depencablll\7 or the l.D-..eatl€at1onal aethode 

~ 1n t.hr deYe1op.eot o r tbese steele has alread:l' been adduced o n tbe 

s~eele 18 and 19 g1Yes an ldea o r tbe et't1c1cn c7 o r bleb 11017b­

c!emm ~ E?Sed ete-ele with low additions or tung1aten . Occaslonall7 , 

~ qurstJ.on has been raised as to wb;r these allo7e, much were tlrs t 

u£ed du:r1Dg the world war, were abandoned atter the war, 1n eplte or 

~ &ood ~Uea and lll epl te or ~be tact that accorcUng ~ tbe 

c1ulilee o r the rtrn •nUoned or the ~sen~ authors 1n the 7eare 19~4 , 

t!le.1.r tool llte ... toWid to be a~ lean el%Ual to t.ha~ or the 113/ 4 / 1 

a.llo7 . !be re.- 1e to be round 1n tbe pi-tees or tlmgllten and IIOl)'b­

c!enua preYe1 11-s at tha~ \Lee and also ln tbe d1rt1cult1ee 

1n tbe ~sa1-s nt aadl. etee1e. Aa a reeul~ or the publlcatlon b)' 

(10) 
....,..,.,,.., U.... ol4 reeearCbee oa the all07a 1.D queeUon were re.-4 

ooth w1th etaeb nr _. - ;JI'OducUoe and with or1p1.Dal steele eeoured 

1n the t'1A1.1111114 a.uuoa troa the Olllted States. Our ~·al-Uoa 

ot the cutuas ertlc1811Q7 or 11Ucb all07a ~ be seen troa the tool. llfte 

ot Stetl.e l8 &1111 I.e, ae CODtatn4 111 Pt«· 1. !be 8~ liD, 2'1- 'W, 1.2~ 'f 

steel, 0Cin'9..,....,,. ~ the ~111&11 •IIDD-1~ 

t.be - C8tt1.ll& eft1c1~ aa Steel 1; Ulla 1a a -rt~W~tloa Dt the 

Regraded Uclassified



- 10- 209 
earlier experiments. An 1ncreaae or the molybdenWil content to 1~ 

proved without errec t which ie 1n contraat With the atatement by 

Euons. 

Sys tematic 1nveet1gat1one on the influence ot molybdenum on 
(11) 

;>la1n carbon steele -de 1 t qu.1 te pro'blti.e to obtain high cutting 

ernoienciee when rurther lowering the alloying elements, below the 

11o1ts known at the preeent. The erreot or the alloying e lement molyb­

denum ID&Y be seen rrom the data on Steele 20 to 29, as given in Fig. 1, 

1n the presence or chro.e . vanad1wa, and also Slll&ll add1 tiorm or tungsten 

(on the basis or 4~ Cr). Accordingly, it ls possible to secure remarkabl e 

cutting eff iciencies even upon reducti ons ot the tungsten and molybdenUDI 

con t ents exceeding all 11a1ts, as known up to the present; t h ese 

cutt ing etticiency value& are, 1n part, the same ae those or the tungsten 

high speed steel s a s used at the oresent , while they are sometimes even 

slightly aupar1or . '11th the 5.' V steela, the ab111ty to bold the cutting 

power increased with the 11101J'bdemm content, up t o about 5~ l!o. An i n­

crease beyond thie value , up to about 7.' )to, does not bring any subst an­

tial improvement. '.f1 th the steele containing :5 . 2-~ Mo and different 

vanadium contents, the aaxt.ua value or the outt1ng etticienoy 11es at 

2 . 5'.' v, in 

hrable to 

whioh connection 
(12) 

one or o.e~. 

a carbon content or 1~ apoeare t o be pre-

A ateel or th1a analysh oonet1 tutu a hlgb 

grade hlgb apeed steel with tbe beat ponible ut1lir.at1on or the alloy; 

the manutaoture or thla ateel requires little foreign currency inaesuch 

u the coat or •olJ'bdenua 1• onlJ> a traction or that or tungaten (1n 

f oreign currency •• requ1red tor tbe1r purchaee); on the other band, 

our requirement& 1n vanadium will aoon De completely •at by domaet1c 

Production. By ~1 quanUt1ea or t~~~~&aten added , with euoh Mo-Y 

ateela containing :5.~ llo, DO appreclable lllproYe•ent 1a obtain84 with 
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(Steel 21), wMle 3~ W addl Uooa (Steel. 20) 111aure a con alder able 

of the cutting eftleJ.enc)' . Steel 20 attal.na u.e beat ellttlng 

r1e1ene1 or all or the atee~ alio7a •• ~in the preaent atud7, 

the cutting condl tlona selected. ~ 'rt th the bmgattn-tree 

the m1n1m\D .o~bdema conttnt or 2.""-'• ... atlll baYe 

wbleh ap;x-oltl.llates that or the Steu 2 conta.1n1ng 

1 and 1~ V . The lower allo)'i.Dg lla1t, de~ndlng on the cutting er-

elency required, .a7 thua be lowered atlll ~er-

Fro. the standpoint of alio71Ag, the ;>r0bl- of a aubat1 tlltlon 

ehromlu. contained tn h1gtl ~ at eels , 1a lea a l..llpOrtant ln&a­

oueh aa ehromlu. aa an ~)'lng ele.aent, 1a lese ~eln than tungsten 

and hence, requires leas tore18JI e xchange . The ettect 

chromium on h1gtl apeed steels 1s ~1 not entlre~ known aa 7et. 

retention or hardneae ahown b)' ~ a"teel s 1a loooer than, t or 1n­

s~ance, thet or the Yan&dl~a eteele . It 1a the general. tendenc7 to 

c."edlt the chrome content prlmarll)' 'rtth ~tlng a good hL"detl&bUltr 

Le. 1neur1ng a un1t0~7 Clal"tenalt:.le cood1t1on. Whether or not 

' chros~h~m pl&Ja &leo a part in the to.--uon of ea:-bldea, cannot be 

stated quite def1n1tel7 aa ret . oro 1naure a sutrleJ.ent hardenab111tr, 

one could tblnk ot a partial ....,_t1tut:.lon ot the chrca1~a b)' -npneee . 

~1 th mol7bden1.111 high apeed ate ele, 1 t would be ~adbl.e to forego, 1n 

;>art, the harden1J18 e ffect of the ~ mddl t1oaa 1na~ aa the .o~b­

denum cont enta ( 13 ) could a ct s t lll more etreet1ftl)' 1n th1e sen .. · Both 

W1.th a tllJI8aten steel conta'ntQK 1• ;1 • , ...S ·~ Y, ...S w1tb a .o:l)'bden­

lteel haY1JI8 au1table ftlla41- -w••Uo.s~ 'I and 2-~ eo- rtg. 4 ) , 

1t eou1d be roUDd that u.a caU:1IIC d'hct t e1 a atemd7 4eoJ'eaM a s 

the otuoc.a - tenta ._.. l o a a... !lila t 'nq, w1tb the t:ansat•• ateel, 
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~..:e -~be offeet 'b7 1.nerea.alng the wanp:w- =mt:eat tlo 1.5~. ~- 4 

s!de,sm- tbat with the ~111C .~. ~ ll>-

~'2 .. o f tbe el!roal- content 1a a tunct:1- ~ t!:le ~ te.;>era­

:::-e, '?c::>c!l aa a progreaa1Ye 1.n=-a.e ~ tta ~ ~!c1enc:y up t o 

~ •• 0:- c=ld be obaerTe<i onl.7 n th a 'f'fl!:7 b1p l;c-•u•ng ter,>erature 

( :JS) ·~. ~ •F ), wblJ.a thla 1a not ~ - ~:e. 1b! ~ow te.perature 

::29:> o;; (~ °F) =ere, with the b.lgi:Rat ~- c:mtent, a decrease 

~c1enq waa obaer'f'ed . Al.tboo\q!b th1a ~-z tiO :;>Olnt t o Yar1at1ona 

12 so~ubUlt7 o r the carbides due to c::h:'aid.- ~d> Ya.r1.st1ona at-

~- 1s :pon1ble onl7 at'ter fUrther ~.U.ptlcma. 1Utb the tungsten 

~ JDOl7bl5etm:t h18b speed ateel s , t or ll:a~. :b:>• witb ~-~ Uo, 

:.!:>~! CO'Q":'llUYel.7 h18b cutting ~1c1eAC)' u ~c:a:; aa aorm ..,. the chroae 

~Uco h oa1ttec!. . It a ppears to be aertaahl.e, ~ <e>ese reasons, 

:~ a.l.c'ta!:2 the ;resent, qu1ta DOdera~ ado!!ttcxn ~ ~ to .t . S~ Cr. 

:s ?' .anw:; Cll ti'IESSIJIG. 

At the bep nn' ng , 1 t baa bean :polAt.e<! 0111: ttat 1.n addl Uon to 

~ rete!ot10D or h&rdJiesa, NC1 ~···· aDd -- ~a1atanoe. the tougb­

::eu or h18b ape,e4 at..ta M:l be 1.11p01'taat r- tbe.1.r -t:1&1'act01')' .,.._ 

~c..~ UD4C' coad1Uoaa o r practice. Aa -17 aa .._ cMng1ng """'---' 

t!:e 22f. W h1&b apee4 .-1 to the l4t;;., 2.. 5J Y ~. COII;)l•' ate were 

~eel:rad rz.c. oertal.a qaartera about a drop la 1 g' - at tbe _. 

t._. 1.11 ~tan, aJ14 up to thls 4q, tllllf ~ c..gatea hlP apae4 

u UJr.l r_. 1ta apeclal to g' ua; _. ct- :rd'ereJ~ce 1D uaa tor 

,..,O<Us with 111llcll a blp dafP'IIe or ,...,.., - ta • ; tut, tor 1Dat-, 

the to an ... ot a bllrll .... too1 ateel. _, be ....... u)' 
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:ut e-1! . Oarl.ag lbe past ~-.. atte.~r;>ts ba- heeD ..se 1Jt u. Dlo:U:eoll. 

. (~~· 
Statu at~~ :be t : i!Juoess with.., Ul;laet tarcl.or:. t.en *1C 

,..t.W bu aJ.ao beeA a.eed 1.11 car ·~ or the a ew ~ ~ c:--'l· 'rO 

4u;>l 1eate the ap.et.-l.fte at:resaes oeeurlng 4urlag ~. !It a:::w:>e&ne3 

to ~ a 110re atl.l table •t::hn4 1.11 lbe n·aJ.a.at1on or b..4? a;>eK ~ 

: o use Eharta .CUeb -.-e ;u'Ort4ed 1'1. th &lo t s , 4 :) aa. ( :.. ::7 ta. ) ~e &:113 

a:r&nc;~ at cUs~s 0: 90 • . It WllB thus fOIOID4 U..• ~ ~ 

0~ thr too~ U h ~ to .-e:;>et1t1Ye lllpaeta :-esul.Utl£ ~ t.e:e.-...:z::l!.=s 

wten paulng o~er lbe uotl! 1• 4eperuient on the c:utt1.cig ~ •usnze. 

u Y~ t.h higher ~. ~ foree o f la:;>aet ~ec""'u [re.ate:". :r~ ~ 

c!e;>U> o~ ch1p 1PL-e &ldjus~ so that 11l the t.u.-u!.JIC o:! • -=->~ ~ 

• 1 t!>lm~ &Iota , a t.oo1 ll!'·e &s s1a1la:- as 9Qss.l.ble ~ at~ =:.1 

b luntllJ8 . "hen : , ~&rl.llg a ~ten bl.gb-apee<! stul. c~ ~ : ax. ~~ T 

wHb a l ow alloy ~"!rlec~m type (;:!.~ llo , 4 . 7}. T ) , U -a~~ ::::.1. 

~tb l ow cuU;i.ng YE'l.oc:.!t1el! suc:b as a;r,>lle4 11l ~. ::.0. ~ :!._a 

cUt! DDt ~er CCG&1~ trca tbo5E obtal.nab.:.e 1A ~ ~ a: a 

nootb &hart. IIDI!tr tbeM CODd1Uons , eonsequea~. ;x:-a.et1e&:..:.7 a:>~­

ference a 11l tougbaiellS _._ .. tbeaaelTes fel t . Wltb 11\C"Ets!!:i; late. d 

c:uttlng, bowenr, a p-ea~ aD4 greater ~llrerea~ was obse: t¥4 1a ~c!> 

eo~~:~ecUon lbe l o.e:r t gt Maa or U.e t10~ea- at~ ~tee! ~ a 

;>l"'nouru:ed deter1orat10ft or the ~1 ll.re (~. 5 ) . ~ &..~l;e, 

1&;)aet.-ll.ke aerY1ee at:resses, tbererore, the etr1e1EIIC;7 a: the ~ 

4en- steel. 'ld11eb per • posaesMs a hlfbe' ab1.llt:y to lw:U<! U.a ~ 

;>ow-er, &:Q' drop bel.- U.t: or lbe l.B/ 4/1 st.esl. . Die tact d '"' te 

atrsue<! that tbe '-Ca-b'ee .o17bk- al;eel re~ lts !alP d­

t1C1mey w1 tb 1e CE _ _. c.t:U.IIC ~· alao, ;oro1r14ft tJ1oe latt.r ~ 

l"'Ea;>aad to 110 =an .. p l a•'• ar dreeal.IIIC atressea, 1 . e . do -t ~ 
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5 o-eues aa applled. 1..D tbe preRJ~t ~Its ~ be re£Wirdec! aa _._ 

e d'J.D.ltel7 ~ ... ~. .t.t wq rate, be e aa . lhla -t:ooc! or tesUJIS 

~· ~tera!Ue to u 1Jipact ~ lest 1aa cb aa 1t ~tea 

..:re ~osel.y ac~ co.DdlUe»a o~ 81!r'Y!.c:e. .t.t the - u-, l t prortdes 

at l uat a clue aa to cerlal..D, t:a.e~ rare, e:aaea or aJ•!lar l.llpact 

£~nes t or which au1ta.ble ateel.a are to be eJ.ected. 

!'be detl..Dlte cUNerton.auaa ll!dc:b :uowii4 :lOauble 111 rep::od 

t~ to\li;bneu when turD1.ng s1o~ e.!lana U ~ Te10C1U!!a, ... pat to 

!lU' ln that, und!!r equal. coodlt1oca. o:t ~. a ~derable n~ a! 

the 4Ufuent ~loJ. ateeb a~e4 ~ ~sed. aa to tbdr no­

~~ UYlQ' to 1Bpact-11.ke atreesea. .L& a C't'Wr!::&rl- -terlal, tbe 21; ~ 

~~1. mown tor 1ts toagtmess, .... l.Dc1t!C:ed 1.11 U.e er,>erlments. 7bec 

e .. aluatl.ng the tougtmeaa aceorcllJ:Is to U:ds -tbod, ether b 7 the d.U­

terenee 1n the t ool llte w1.tb a alo~ as ap'nat a .-oth ~. or 

the percentage raUo or these 'f'&1-a. ~ ~ 1n Ytg. 6 , the 18~ ~. 

: . 15 Y h1gtl speed. at:•.,:!. ::yoears to be e._~"iZl.eat to tbe caar,oerhaa 

s-:eel, whi.le the 1.4~ •. 2 . 4~ 1' a1:etll. prvoed a;;;aec~ 1Dfer1ar to 

!Ugh tune;st eo ateel. 1be steel. w:lth 1~ -. ..S 1.2~ 'f which tn repr-d 

to rongb'ng waa found to be .U.,at eqa.t...:Leot to Uae 18~ '= , 1. 1~ Y at.eel., 

Ehawa a better ef'f'1c1enc.J 1..D pl antnc; OD the o tber Mad, 1ta aena1Urtl7 

14 1a;>a.ct-Ub alreaaea 1D ~ l a 111,_.. Far Ul:ls reason, lla 

eN1c.1enq dropa to the le.el. or u. t trlltler ateel. 111. th l.'IS Y 

~ 2.4~ 'f wboae bellartar ta • R•t 1Jd'er1ar -.der tbeae oo..UUOD& ~ 

streu. !be 80l.,Jble-coatat•h• at.el.a are ..-e brlltle thaD tbe 

H.f, 'I , 2.41o 1' aleel.; Uda 1a trwe or tile -.r1- at.eel. IID-II&X aa ..U 

u or U. 5.~ •. 4.~ liD, ..s a 1-~ IID-'f aWel.. !be dua •, 

howner, 1a ..u,_. lllaa tar tpat151 • ~t of' U. 1.4,.-. ateel aa -

;l&J'ed to the hlP ~tea ate.l dtla 1.8 ...... ~ clU't.-eaeea --c 
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.& 10~ Co M&b 

q>eed ateel wblch waa aleo lncluded ln the reepect1.ft e:zp.rl..nte, prond 

t.o be _..t~at too.,... tban tbe reepectlYe Co-tree ~; lte per-fonunce 

baft•er, re..aed l.Dterlor to tbat of t.be h1Sb bza«ateD ateela. IDaa­

r.>eh aa nth t.be 14~ w, 2.4~ Y etee1, 1n cpJ.te or a perce;»U~ :U.r ~ 

ne u wtwn cOIIp!IZ'I!d nth the h1Sb twlgaten typee, lta ;:racUcal auJ.ta!lllJ.ty 

f ar ~at all IIJJPl.lcaUone baa been det1nl. telJ' eetabl hheod 1n ,...._. or 

.,rectlcal uae, tbe 110l,J'b4en\D-be&r1ng ateele which are but Uttle l.Dterlor 

t.o the 14~ w, 2. 4~ Y t'J"pe , cannot be regarc!K aa undulJ' br1t~le . Our 

:ob:serY&tlOIIe , th.ere~ore , are pr~J' intended aa ~~z:tng the 

4ulra'bll1ty or tek1ng cpec1&1 -aaure• tar a eucce~ ap?Ucat1on 

o~ the oew et,eele lo proTldJ..ns faYora'ble , 1.e. _,.,Ul eoo:UUona or 

w:lrltlng 'bJ' the uee or euJ. table tool shape a and 'bJ' exteodl.as ~1&1 

care to the .alntenanoe or t.be -chlne toole. 

:xn.m:Jit:ii: (6 AJ..LOr moe. wnna AJIJ) ~CIIn.IIO • 

.&ccordlng to our practJ.cal e ,xperluoe, no epee.1al dltflcu.l Uee 

L"e to 'be ant1c1pated 1n tbe -.nutacture or tb- low allOJ' hl&b &peed 

at.eele, at the ateel plant . In torglng, t.be tol'WLlng capaelty or the 

allo7 h eatlefactol"J', proYldJ..ns a torglng te.pc-atare or llOO "'C 

(201.2 •F) whlch le OODdiiOlft to brlttlene .. , 1e not ezeeeoled . It 1e 

attentlllll ~4 be pftll to the •• twt ~ter eeneltlYltJ' 

Of a IIO~bearlae &tee! to Ot61 beatlJIC, 8'4W t1c1al. bur'tllJIS, and 

Sllrl'aoe deoal"bar1sat1on, a bot~ aa .. n aa tile blllbeequeat tzoea;.­

•nte at tbe &bop, tor ant-. t.be r~ at tile catttac edc&• 

or the wel41as-oa or tb& plate&, and tb& r&apect:lft beat tr&a'-nt&. 

In repr4 to tbe - 11o ateel, -.-.apoel'• to tile Mlt:l- at til& 

'-rl- liD NY &teel, 8 ' ,..}~)_. rt tl7 abo ar-t.h(lS) a... polated 
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O'Jt 1 o.e c!i&a4T&J>t.ae;ea 1n thla rea.,ec t which upon l"ebm-den1.ng ~ 

cauae an ~ ptrrfo rsance 1n uae . 

Seal ing :and Decar'l:m •i,zaUon_ 

~:s 

In Ulla eonDectlon, a lmowl~ or the contrtbutary errect 

0~ tl:le dlrterent alloT1J>6 ele~~enta on the occurl"ence or aucll .,t»......,.. 

11 or conr.lderal>le 1ntereat- WUb a1111Ple a.llo:r ateela , the de n th or 

penetl"'tlOJl Of 0~ ~noaena• lD tbe t ON or " t::rancbes Of &ea1e• 

tc the am-fa ce ~coe 1n~aaes with increasing mol:rbdeDI.ca contenta (~&­

? )_ (lol !be s ••na,.1t7 or tbe errect or mol:rbdenum, 1n this r-e.-pec t , 
(16,17 ) 

dtb. that or nlcltel baa been po1nted out bJ aeTeral 1nnat~tora-

o;~ tb. ln~se=. JOOl.Jbdenua c:oat enta, a ccord111glJ , a deter1arat1oa of t:be 

eurtace ~ to penetration of eca11ng abou1d be expected n th b1sb 8;)eed 

stnla, alao- To 1nTestlgate the extent to wblch tbla undes~ 

;>henooaenon 1IOUld occur with high apeed ateela, ao•e typical allo;ra , 1 -e ­

aOlJbdaiiiX::I h1<;;b ~ed ateela n tb -lJbdetallll contenta, 1nereae! ng rroa 

2-5~ t~ 12~, ....,. a.nnealecl 1n OX1d1Uilg t'urnace gaau at 12100 OC (21.92"F ) 

t or elgbt haura, tosetber with tunga ten t;rpea contalnlng tunpteD 

oetween 10 aDd 18~- It ~• found that the l)enetl"atlon or tb.e scala into 

the eurraee zonea, nth all .ol:rbdenua steele, e·oen those with tbe 

hle;tleat all071-Dg cactetta, ~ M-dl7 • ore pr onounced than nth U. 

tungaten at eel. a (Fig_ 8 ) _ It ap;~eara that the 1ntenaU1caUoa of 

the d1t'f'ua1oa of az14aa dv.e to .OlJbden~a add1t10D8 U obMrTed nUl 

pl&ln carboa atetl. (Fig_ 7) , 1a -ftbat n1t1gated b7 otber allo71JIC 

eleaenta o.r tbe ll1&b ~ ateel. !U•!lar cond1t1ona preT&ll 1n cldabrt-t­

El1c&e1 atee.La 1n etch tbe barD1.IIC pbtnoeena a ppear to be aup;a e.-4 

b7 t.be dacw 8dd.lt1oae ~cb latter render Clhr'a.e-n.1Sil ateel.a rt.La1~1re-, 

l7 to .. natu-.. ..._ C08pU'eC1 to atraipt Dickel ataala. 
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1o regard to acallng 1oaaea, tb~ DO~ybdenua h1gb speed ateela 

ann better pert oraance than tbe tungeeen ateda, upon aueh 
(lS) 

ar. a=.:>ul!ng treataent lnaJumch aa wltb the latter t;7pea , the w U-Ii::noom 

,.0 re pronounced acallng l a rendered awreelable b y pronounced groort.b 

(f1g. 9). Ylth the ao1.7bdenua atee1a, on the other band, the aoallng loaa 

!>e'"..c::ea cont inuoual7 aal.ler, aa -a7 be seen rro. tbe &O!)earance o r the 

SAJQlU, and espeolally troa the 1oaaee 1n welgbt due to acallng aa 

uce:-ta1ned a.tter acaU.ng ott b7 ~p1ng or p1ck11ng or alla.1lar Ntboda. 

1e Uwa find f or h1gb ateel ateel a a alallar dependance o f the ecal1ng 

•;x>n the 110l7ndenua 

:'! Sche !.l and u w1 t 

content, ae baa Deen ucertalned for ~o7ed ateela 
(19 ) 

U' 1g. 10) An 1nterlor pertoraance or 1110l7bden,. 

• teels !.n rt!g&rd to acal1ng, therefore, could not be observed. 

As to surface decarburlz.atlon, the ool7bdenua hlgb speed ateela 
(U) 

allow a bebavlor alal.lar t o tbat of atralgbt 110lybden~a steels (Pl g. U ) 

The ateela annealed at 1200 •c (2192 •F ) , dlsregard1ng a wlder bark ~one 

c~ the 5.5~ 7, 4.~ l!o ateel, &bow a continuous l ncreaae 1n the depth 

o~ tbe decarbvrl:r.ed la.Tar as the 110l7bdenlD content lncreuea (?lg. 12). 

!he ~ o f a aurtace decarburlz.atlo n and a concurrent •olatUlz.atlon 

ot the ao1ybde.nua, accordingly , ·1ncreaaea wltb lnoreaalng col7bden~a 

contenta. Yltb the t ungs t en ateela, alao, the eurt'aoe decarburlz.aUon 

beco:oea .are pronounced w1 tb hlst-' tungaten ad.dl tlona. ConaequentlJ', 

t he aurtace decarlNrlut1o n or a tungat en hlgb 8'!)eed ateel n th 18~ 7 

and 1~ V la bard1y aal.ler t.ban that o f a l ow 110lybdenua a teel n th 2. 4~ 

llo. The a tructw-e o f the out-at aooe o f the deoarburl~ed aurtaoe 

ateela, conalata of r errlte and a Pallo co.p<"Jftd, 

twl«aUdea occur 1.D tbe tunt;at en ateela. The nwober o r theae 

t~Udaa, mtch la eapao1ally 1arp 1.D tbe ~al U on zone a, cou.l4 

" tbe ~aaloo o r a rec:arbur"laatloa (Plg. 13) whlch aallllla;)tloo la 

Regraded Uclassified



217 
- 18-

:-L"'::U6 !:!1 u.e l ow carbon content or au au:rl'~ ~-

ln thi a connec tion, lt abOuJ.d be -..uaaec5 that the decar­

o! h1&b speed et.eel cau aea a h1F ~ or aenal th1. ty 

=aeklJ:IC 1D quench1Jig. Bardenl..D« c:racke ~ oceu:r nen u Ule 

can be barel y recognlud w!teD l.Ds;leeUng the et rueture . 

t he quenchlng, tbe aurrace rtJ.ll gl,...a !lockwell hardneas 

n ·-a as ~ u 58-60, a a aplnst 64-65 1n the cart. '!'bat thls de­

a:-!;rat:!on la a c t.•• ll y due t o aurrace decar-t:=i.zaUClll , can be pro'fl!d 

:r ~ ~act tbat atter sllgbtly dri!sslna tbl! SJZ"!'a - , u.tl&ract ory 

l5 JIOat readlly posl!lble . A eensU :!nt;)' t o quench1ng cra cks 

:.a.,>: also !>I! ~uced ar t1 t1c1ally b7 dec:a:-ba:-~zall:~-- 'l'hua , r or 111-

a :c.:>e, a.n a.;>j). ... cable nwaber ot 10 "'" · (o.~· ) cq-:are &al>Pl e a , 100 

( .!. 53"> 1D ~e!lgth and pre~ rroas an 18$ .,, l~ 'Y at.eel, wer e d e-

1:!7 e%;)0sl.ng t or ten houre t o a ~ of -t hJdrogen at 

oc (1652 °F ); and also~ a !'l .,.,_bo= anneal at 

an oz1d1Ullg fUrnace a~s;lbere :rollmred by oll 

pract:l.c:all,7 ~ of then aaaplea 

craclte, wbll.e the reepectl..,e ~L&ed 88JI!)l ea , •1th 

111-..ri.abl,y z t....., n-ee rr- craclta. 'ro 

~z;;u..u.o t.he great eenaltlrtty to crack1JIC Oil q r N~ of h1gtl 8J)eed 

as dae to .....race decarburlutloo, 1t .......ul be barGe ln alnd 

an lrlec.plate bardenl.ng ot the decarbarlz.ed ...rface ~one as &¢net 

~ hardeoed core eo-• band 1D band dtll a ~er 1ncreaae 1n 

nma, e~clal.ly 'll'lth .. steel wb1dl ~- UlrcFagbout , • 

&ODe la placa-cl under hlp teo..t l e at:rea•• to wtUeh INat 

atrenea reeuJ.t.tns no- the~ quenchlJig -ra-

=a~ 'll'ltll hlp apeed atee l a . lt 1a ertdeDt t:bat thla concenn-c 
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:-er.J.ltl.:lg t":'<a ct. !'~Uon of tungat1da, ~ be~ 110 COJ1&14eroab1e 

to ent&U. a..,., .... 1.D the fat"ll of 1nc1p1ent crack&. '!be occw 1 woe 

111ch ha:'dell!JIC a trtlJl Ci'~ aa a reau1t of aurface ~&at1on 

!I& I a,11 o bee.a obWi oed w1 th the IIOl )'bdenwo hlgh apee4 ateel.a . !'be 

e:-aekitlg 1s 1Jl ~ ca.Ha facllJ.teted b)' the abaea.ca of a ~oz.at:1011 

1n the 12ca:-bll:::rl s.ad , 1'err:1t1c mrface &one ~ch r or thla ~. ~ 

produce a pr<lll-..cad eoar .. £Z'Un 1n new or the hlgll ~ tn~pera-

tu:"el . 

It 1s a ..U. kncnm fact that the eff1cienc7 of a hlgh apee4 

etetl 1a 1:10st ~ 1.Df1uenctd by tl>e h&Nened a true~ obteined on 

o;uench1!;g. Soth exce•al- t~a and excead•e te8pera~s eata11 a 

detu-1o.-auoa ar u. aldlJ. t7 to bol d cutting power. 

differences 1Jl tbe ae.n&1t.1"f1ty t o onrbeat1ng ~cb -:t oecur wtth 

the new types Of h1(;b speed atee1, ac.e o r the .ol ybdema eteela were 

e~ n Ul tbe ~en atee1a aa to tbe occurrence or o-.erbeatlng 

;l!tenoaena u;>aa ~ rro. 1Jlc:reaa1ng te~~peraturea. 'Sl th a bolcUng 

ttM of one K1mlte at the hardenlng te8J)Irature, and on the be.a1a of 

:he fracture obte t ,.., nth CU&ka 10 - · (0.~" ) 1n thlck:neaa (Pi«. Hl 

1 t could be tnuad U.t re1at1ve1J hlgll hardenln« te"Pft"atlzMII whl.cb were 

but UtUe bel.oor tho.- euat~U7 a pp11ed to the 1~ 'S, 1.1~ Y or 14~ 'S 

2. •~ V b1gh apee;l 8tee1a, do not entail &nJ oftl'beaUn«- 'nth the 

tunpten bi.&'l ~ •~1&. the l.l.a1t or the onrbtaUas -..at­

beca..a l _. wttll a.cr.aa1.11c tans-ten oonteot. For tbla reaaoo, the 

quencbl.ng t~at.oe ar 1Dc1p1eet onrbeatln« ar the 1()J • at.eel. 1a 

ao::~nbat 1_. a- Ula1 or u. ~ w ateel. Par abort bold1Dg t~a. 

or the Oir"dw of - a1atte, u ~ be ... D rro. Pte- 14, OWW"~tliiS 

aete 1D with tbe ~iDS ateela, at the - t •-a~• 
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w-!tb tile H.t. and lO:S • a\eda . flieD exteDdlng the holding n.. to 

a1:nstes, the ~ perll1aa1b1e barden1ng tea;~erature is reduc.d 

about 50 •c (90 •F) wtth the ~ten-tN!s , 3.2~ llo steele. The 

steels, espeelal.ly the h1~ tu.n.c;eten a \eel w1. th 1~ lf are a<*ewllat 

5~s1t1VB to excesal'l'~ heat1ng tl..llea 1naSJOUch aa the var1at1on 1n 

overhea ting beooeea leaa aa the holding t1H ia 1ncreaaed. 

In the structure U. beglnnl.ng or O'l'erhea tlng 1118¥ be recog­

rro,. cert&lft fQS10ft pbeD<II:III!r.!l U i llustrated ln f ig. 15 for SOlie 

the 6teela . It 6hoQ!d be -nuoned that the O'l'erh.eat1ng, a1 noticeable 

fracture and frOCI the ~o:J pbenottena 1n the structure, aete ln at 

·~e.n.t different te~r&~ lnaamuob as the fusion pheno~ena l n 

$truet=e , a a a rule, beCOiail! :>e.--ce;~t1bl~ onl)' at ellgbtly hi!;bar 

The conaequencea ~ exceaaive heating tlmes are not 

d i stinct frOCI the ap!)Qrance ot the structure . 'lflth th.e 1~ ., 

certain sporadic lnclplent fUsion aigna make themselves felt 

quenching te..,.rature ot 13'2D •c ( 2408 °F ) --Fig. 15a-; with the 

' 'l steel, a t l:lOO •c (~72 "F ) - P'lg. l Sb-. In the case o r th.e l o:' 

ste el , at 1280 °C (~36 • F ) , 0111,- occuion&l &1gne o r rus1on &re ob­

(Flg. lSo), whlle wlt.h a harde ning t empera t =e o r l :lOO •c (2:W2"F ) , 

l edeburi t1o atructure UJ1lrorw17 &rr'&llged 1n the gr&1n boQnd&rlee 1a 

» lO.>C.UllTe or tha r aot t hat the - ltlJift t ewperature baa be en exceeded 

l5d). The high apeed ateel 111t.h 4.5 J ~and s.s;i "f , at a te..,....a-

1280 •c ( 23:!16 • F) - Fl«· 15e- 1a atUl tree troll o ve,.heatlng 

~tno:<;er~a which at 1~ •c (2:3?1! •F) atrec:t rel at1...,17 l arge port1cns 

s tructure (Fig. l .St ). !be l ow .,l yWen-. tungaten-rrea eteel a 

~ eg ( 2408 °F) --F1ga. lSh and k-. 

the l owe,. bardenlllg te~tw. or 1~ -c ( 23'72 •F), t.ha lal'p qua&-

1t)' or e&rb1du h ,._kallle, especteu,- with t.'w 4 .~ Y ateel IF!«-
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1dl1ch correiiP"""a to U. .-..~can J1o rex type 1dl1ch 

1.290 •c ( 2336 -F ) at1ll ebon a eauaraetm-7 bardeoed atruct\lre 

(!'1g. 15 1 ), undergoea -.rked ru.l.OD at tbe next hl~ hardening te!lpera­

( i'lg. 15 • ). 

Ol tba wbole, 1t 1a ttma rOUDd. tbat the h1t!'1 tungaten ateele 

• t.h H~ ' and aore, abotr al.pe or 1.Dclp1-t ru.l.on onl7 1n eporadlo 

ateela, eepec•au, thoae with elexated II017b­

CO!ltenta , a1"ter exc.edlftc a derl.n.lte teapo!rat\lre, the l.arp pro­

=:ru.on or l edebl.lrltl.e atructllr'e U.Ueat.ee • "nn!r7 r.;>ld propagation 

t'u&ion proeeea. !'hla aore rapid e~8d or the Mltlng oroeeu 

" n:l.ll•·• to a dlrterent trend or the ael.Uq point e......-e whleb tact ahould 

l..J;;IOr tanee ror tbe heat treatl.ft& ;aractl.ee . Eapee1all7 1n &ll&ll 

~·. blgb r,>eed ateele are DOt al•qa 1\ardened at aecuratel7 fixed 

te!IIJ)el'atllrea. lJ1 aan.:t caaea, lt la cuatc.ar)' to .. teh tbe tool ln 

= ·nlllW and to harden lt aa eoon ae the rtrat bead& or ... at ban roraed 

u~ tlp or the cutuns ed«e- nne proced- which 1a entlrd7 

Juatllled with~ tungaten atHh, ..,. poaalbl7 pron an obatacle to 

rapld lntroduetlon or l ow allOT ateel.a oontatnlng tungaten and aol7b­

otherw1ae, the cuttinS effleleDCT 1a LaproTed Juat ae the barden-

1ncreaeed, with tbe 1- allOT 3.~ Jlo ateala u with 

16) ao tbat 1 t 1e deal.rable t o 

ow.rbeatlnS aa cl.oeelT aa poae1ble, to obtaln a 

m or u. ... hlp. .peed awel.a 41-e•ed ._.. are aul.tabl7 

'"~Pe"·ed at 500 - 550 ec (S~;Se to 1022 .,.), aa ..,. alao be aeen troa 

data Oil tbe ~ or tbe ateel.a or nc- 1. 

Regraded Uclassified



22: 

lo• ulo)' ~..-, v--e'r&;, IPICb a .. ~1ra%!21 d c.r~~- -~· 

dl•otutrban•=··· r or t'T<-. u " 111.1~ ..-..-!.- 'd.:lb J.~ .... . u-....cran­

the harde.aabl..llt)- ~ ~ 11!.':!: • 6! ·-~~ a:teU (~ W) 

1n coe-ct- !"~ coe ~~ ~c::z.oee • ...a w1t:. ~u· dee! 

co•«auucn5 S, "I , a 12-~~ ::d tlle car::!. U§'e ~ ol wee_ 

It 1a a~''' a .%ac't. h:zwua: . a.: o:; c l"nl ~ ~ 

~~...,~ex a•''ft ---=~~·"''CC ...a ~tr a d1ec::-e.u•• 

ma:r oecur- a!..~ ..0-:lb rm--~•q ~ ~ ll!!D ==--. at • 1 

aruleacllng tupera~ da50 I -: f'.-.5SC--="5 '"F} . ~•?e 1 a 'ly 80 !!" 

==-<!= ~ .. > "'1-tt-=.y .uo.. ~ .. ~l.lq. 

f o e!:.e<! ~~.....,, ~em~~ c:!:&."t:~ea 

tung&ten hi~~ ~J•• e •••=- W!!TlmeD''X\g ~·- ~ 33 b 

houra, were '99''~ a::oe. ~ ~~.s =abe~~ 't:> !soU C. 

, ee oc 1lhe !aa1.a ~ ..:.. o: 1!2 t:mga :::ea atleL.a 

,-o-eo..-:uc ~ tnE- a J. =-~ eft!M , 

not abow a aop o1 --.e sa.. ~ - ~- 'ft!r7 l.cloi& .,. 1 •-c 

, 1.e. tile o..~u.- u raUI&r -.!].. IDaDIII1n- m-e t 

rnor&ha w1Uil .a. ._ ~ ~ _.. • • ~ .C.)!tc.Uil 

the l OIIpl" • u,. u...; 1a ~ -. ~. 11:: ·- . ........ 

not excee4 15J. 

teela, u.e prec:lpl...,..,• el4trncwls, --e-.... , . '-•sua&'=•--

en\a1.l_a - cs '+'• 1a a. _...,.. .Mllt;;r ..ed.ell 111ltla 

lOIIf;llat U .. a- .r t. - ~ - » - 'IIIIU 1.a U,. IINa 

the lOS • ataeL. Ia r a • .. .,_ ' UWltlr ra --ulll' .. -cc. n e-
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the c<>lrbdea \111 high steed ateela a..~ R:PC"lor to the tungsten t)'J:Iea. 

In ~rte•UI& the new 1Dra...._u_.., obtained tn the course or 

~""'t 1nnat1gat1on, ,.. arriYe at tte fact that lt 1a readllr poa­

~ attain high cutting er1'1ciene1ea ntll ateela whose allor con­

far below tbe cuatoaarr lial ta 110 that conelderable aav1nga 1n 

! J;:>e:lBl''e , foreign-produced alloying el~n~a are poulble. ot the 

ateela ~ 1n Fl.g. 1, tbe t)'J:Iea ntll 5.~ w, and 4 .~ Ho 

the1r Yalue 1n practical application over a con­

period or t1.118. Inaaaucb a a t:heee allora haYe been developed 

:Aated ln the aase sanner aa the o~ steels enumerated here, there 

to aaai.C& that tlle other allo7s al.so Yil l be round ueerul ul>On 

a;>;>lle&Uon. ~;>end1ng on t.U e~nc1eno7 dee1red, the allo7 

llt::•~: .ents :a:r be reduced to sllgbUy al:>oTe !' molrbdenum and va.nac11llll, 

• ~tcessary Ylth a=Lll addltlona or ~~n. 

Ir should be corne 1n alnd, ho:Nenr , that the t1llle 1a not very 

us at whlcb higb speed ateel a were , on or1nc1p1e , evaluated 

on tlle baaia or the1r alloy e<mtent. '!'hla custom will no 

, st11l be round t o ~'Fall with a great aany uaera who will 

the new all07a ntll coaalderahle reluctance . I r we conelder . 

r·.:·:ll~r:oo~ . ~ apeo1al. ~at treatMJ>ta , -rlting procedure&, eto. 

=-ecr.dre<i, 1\ ia quite cert.aiJl that oeeaalonal r allures n l.l be en­

in U.1r 1ntroduet1on. On u. whol e, hOWeYer, the p~aent 

ahown that no 1niJUrW)UQtabl e obstacles will. be round, 1t the 

M'or:at1on now a'Fallahle 1e lldequatel;t ut1llz.ed. It 1a suggested , that 

adopting tbe new atae1a, low -l;tb4eDCI tJp&a be ginn preference, 

L:I&A:~:ch aa tbe poaa1b1llt7 or tallurea 1.Derea.aea with higher aol;tbdenua 

no -~ 1J4*i'Con•-•nta 1n U. tool 11te oo.-
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TRANS. AltER. SOC. STEEL TREAT. vol. 21, 1933, pp. 193-232; IRON 
AGE, vol. 134, 1934, No. 23, p. 32; U. 8. Patent No. 1,93?,~. 
1934; 
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Patent Application B 10.30 Cl. 184 2/60, b:r Becker, ot X1adno; 

(8) R. Kohage and 
1126-30; 

• A. Orutr.ner, STAHL UNO EIS£11, •ol. 45, 1925, pp. 

(9) £. Houdremont, •sonderstahlkunde" , Springer, 1935, p . 36?; 32?; 

(10) U. s. Patent Mo. 193?334, 1934; 

( 11) E. Houdremont and H. Sohradar, to appear ehortl:r in PORSCHUIIQ8... 

BERICH'l'E KRUPP; 

Part ot these data baa been made known to the Subca.aittee on 
High-Grade Steele, about 8 months ago, eo as to hasten the intro­
duot1on ot suoh eteele; 

E. Houdremont, •sonderetahlltunde• , Springer, Berlin, 1935; p. 336; 
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HIGH SP££D STLE.LS LOif 111 TIDIGSTEH AND f'R£E f'ROil TUNGST£11 

BJ R. Sche r er 

{Tranelated rros ST.&BL UXD !:ISSJI, • ol. 57, pp. 1:555-59, 1937] 

S r nopaie : 

E:xpert.enta ••••ng at a lowering 
or tbe t ungaten content in h1gb 
speed ateela (a ) without changing 
tbe percentages or the other 
allortng el.-nta, and (b ) with 
an lnereaae or the vanadium and 
aolybdenwo contents . 

£;y;per1aenta n th liiOlybdenum high 
apeed ateela wlthout and with 
tungaten . 

The deYelopaen't or ;he vanadlwo-bearlng hlgb speed sted& 

227 

~r. the yeara 1925 and 1926 bad sho1m that higher Yanadlum contents 

enabled an l nereaae 1n the cutt i ng erficlenor , prOYlded the carbon 

content waa ralaed be7ond the ordinary 'l'alue eo a a to 1naure a . ,, xnL1on" 

or the vanadiu. carbide . 4t that time, ln the oourae or tbe respective 

preltmlnary expertaenta, the problem or the tungeten content , als o, 

waa subJe cted t o a critical re-exaalnation and 1t waa round that 

the eue reeulta were obta1.ned with tungaten contents l'l'oa 11 to 20\fo, 

:r.e ;:>ercentagea or carbon, chrolae , and •anadlu. re .. aln1ng unchanged 
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An exa=ple o r tbls work ls given ln Plg. l ln wblcb the t ool-lire va. 

cutting ~ed curves tor steels wlth 18 and wlth 1~ If have been 

plotted. The diagram, at the same tlme , indicates the lnrluence or 

a carbon content suitably balanced with the vanadium content, and the 

1ncreaae in cutting ettic1ency upon increaaing the vanadium content . 

Add1 t1ona beyond 5.~ vanadium did not bring any appreciable fUrther 

1mproveaent. these steels as well as all or the others •ere tested 

1n the tor» ot cutting tools, ~0 mm. (1.18") square Wi th straight t ool 

edges on steel aharta having a tensile strength o r 70-90 kg/=m0 (99 -

128,000 lba/ tn!). The teed was 0.92 m (0 .0362") and the t hickneaa or 

chip, ~ a2 . (0. 118"). The results ot these testa were graphed out 

in the t ors ot t ool lite vs. cutting speed curves . In vtew or these 

aata, the idea suggested itself to study the inrluence or the tungsten 

content on the wel~-known cobalt high speed steel e . As may be seen 

rroa fig. 2, in this case, also , the etticlency re10ained unimpaired 

when the tungsten content was reducsd trom 18 t o 14~, .bile the 

constituents reaalned constant. In spite ot the loser tung·sten con­

t ent, an 1noreaee or the vanadium content rroa 1.5 to 2.~ led to an 

eppreciable 1.noreaee in the production. '11th 1~ Co ste~s. a similar 

resul t waa obtained. 

Froa what baa been said betore, th.ere results that the widely 

held op1n1on according to which high speed ateel8 auat have a tungsten 

content ot about 18~ to be satlstaotory, is quite erroneous . Add i •~•>ne•• 

lathe teat• were then made wlth low tungsten ateele without cobalt 

and with low vanadiua contents. The high speed 8t8eb tested in thle 

connection oonta1.n8d 12 and ~If, and were oo.pared, on the bade ot 

turnt.ng teet a , wlth ateela having 18~ If, 4~ cr and l~ V, or o. 75~ V. 

reepecthely. rroc Pige. ~ and 4, 1t aay be a88JJ that the high apeed 
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ateeh w1 th 8 to 1~ ' •er:r cl.o•l7 approacm.d the outpat or the 1-

tungaten ataela. In •~lslJig, 1t M7 be aaid that 

(1) H1gll ep .. d ateela w1tb 11-1~ W, t; Cr, and 0.~, are aqal'll&lellt to 
'1) 

18~~. 4~ Cr, .ej V ateela •• regarda production;' • 

(2) h1gll epeed ateela w1tb about ej W, ~ Cr, and 1~ v are d&r1Dltel7 

1nter1or to the 18-4-1 tTPe; the d1rrerence, boweYer, la ~laU,..l:r 

aaall, 1n •1ew of tbe1r low tungaten content. 

In dr1111Jig t,eate , alec, the low tungeten h18b epeed ateala 

aake a eurprh1ng]J good ebow1Dg ( P'lg: 12) . 'fbeae teate were ""' under 

shop oond1t1ona and all or the toole were uaed untll the adgaa ~ 

blunt . In all oaaea, the t7P1oal blunting a1gn were obeerYtld on the 

dr1lle. Drill! with 8.9~~ Wand 1.0'71t V gue a ...Uer production 

than the co!lptlr1eon drlll; on the other hand, Steel g with 10.~ w 

and 1.~ V nr:r o.loael:r •pproacbed ths cuetoaar7 lej W, o.~ 'f ateel 

1n regard to the tool Ute. rro. the eoon0111c •1ewpo1Dt, the 1Ater1or1 t:r 

ot Steel 2 ia 1ncocUderable, ~oh a• tbe 110re tbaD 100$ bll!ber • 

content or the 1- • ateel ~• onl:r a aall lalp~t. !!)' redue1.aC 

the cutting apeed b)' onl7 0.5 11/llln. (1.6 tt./llln. ) , the low 1J dr1ll 

llo, 2 reacbaa the production or the ateel nth lej W, 4~ Cr, and 0.- 'f . 

It abould be borDe 1JI lllnd that Drill ~ haa a h1pr 'llaA841ua conteat, 

while the oo..,ari- drm oontaine o.~ llo. 

In anou.r aeriee of exper1Mnte with low tungaten ateela 

contatnJ.ng rrc. 10 to-w, 1.0 to 2.15. 'f, and 0.1 to 1.1~ llo, u at­

te~t wu INide at ••-t•'nUI£ 1JI bow far a lower tungatea -teat _. 

be balaDOed b:r an a-aM or tbe Yana41ua oontent aDil b:r &IIIUU.- or 

tiOl)'bb-. ftle reapeoUn relllllte baft been P"• 1a nc. 5 . SWel ! 

Wlth l~ W aD4 l ... y 11bDn tbe - produlltlOII aa a n..l wUia- ., 
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'~ Cr and l~ V. 111th Stu~ ~ a al!gM at\4.1t1on or 100~enua (0.~) 

co.:peneatu t or the l ower cont ent. or • (8 .~) and v (1.~) ao that 

thll stee l abowa u.-at the - t ool U re aa S teel !.· A cospart eon or 

Steel g e l th S teel ~ ~s that a reduetlon o r the chrome content to 

2. 5~, •1th Othet'Tlae unchanged analyale, reaulta l n a aoall drop tn 

produetlon. S1al~l7, Steel ! whleb doe a not conta tn any 110l7'Ddenua 

and eboae t ungaten content 1a 1~ leaa than that or Steel ~. r t•ee a 

product ton e iUeb 1s below that or Steel ! · 71th Steel ~. 1 t 18 r ound 

that 1t 1e poaalble ~ reeuee the tunpten content to about 6~. pr ortded 

at the auoe t lae, the •anad!>D content 1a rahed to about 2.4~. The 

lO~ 7 eteela contatntng 1.2~ V, coneequently, are equ1Yalent to the 

18-4-l steele. A l owertng or the tung.ten cont ent to about ~ can be 

compensa ted r or by a .o!ybdenua conte nt or about 0.~~. whlle ano ther 

reduction or t he tungsten conte nt , coupled • 1th a correspond! ng tncreaae 

or the • ana dtua content , agal.n l eada to alllotl t eoual J)l'Oduct1ona . 

heat trea taen t or the low tlmgeten ateela .. t he u.e as e tth the 

tungsten eteela or the eust011ar7 a n.al.yate, t.e . quenchlng trooa 1280-

1300 °C (~23?2 °P' ) 1D a ll rro. a f'1l8 bea ted ~le furnace, a one ­

halt hour• a teapertng at 5'10 "C (1058 ° f' ) elth eubae1Ue nt eooll.ng ln alr. 
( 2 ) 

I n aD earl !er report on experlaenta -1 th .ol.:rbde nua IU~b 8J)eed 
( ~) 

ateele contal.n1Dtf ~ 7 aDd l J Y, lt -• atated that these eteela 

£aYe the aaae proctuctle~~ aa a M&b epHd ateel eontatnlng 18$ lf , 4~ Cr 

and 1~ V. Tbe data gl'ftD tn thla earU er report on the heat treataent 

should be eupple-tecl tn the ae11ae that a decarburlr.aUoD or thla eteel 

1n r orgtng and ro111ng .a7 be aYOtded with the uae or bcralt . The l att::r 

1a e1 ther apre..S CD the bot l.Dgota or bllleta 111 the rora or a powder, 

or 1a preterabq &;JPLlecl tn~ aqueOU8 eol utloea. It eoul.d be pro•ed that 

no l ou or -l.7Dde- ta acaz•ed with u.. .. ateele. Table l gt.-ea the 
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u:-!l<>n and 110lybden\a contents wblch were aeeertalned upon repeated , 

,;:?-""'tected beat1ng to 1200 °C (2192 °P) in the outer 1a7..,.8 or rode . 

table 1- Influence or Anneal at 1200 oc (2192 op ) Upon 
Carbon and l!olybdenum Contents ln the Outer ~ere 
ot Molybdenum Hlgh Speed Steele . 

S a lll p l • e Talten 

J • .:>ro9 to 0.0197 1nch troa surface 0.16 8.57 0.19 8.40 
.J.il2.."6 to o.o:n5 • below eurt ace 0.25 8.62 0.~ a.~ 
.).il..~ t o 0.~9~ • below sur race 0.~ 8.62 0.~9 8 .~ 
Cc~ ... ... ..... ........... - ... .... 0.?8 8.50 0.76 8 . 26 

T!:L-u.a the deearburi r.lng ertect le very aarlted, the aolybdenUII con-

te!lts 1n core and rla r.onee are about the aaae. The e 7olut1on or r...,e 8 ae 

o~sernd 1n rorglng and rolllng suet be aeorlbed to YOlatlle mol:rt.­

C:.e=; however, tbe latter or1g1natee merely tro. the seale . Ae a con­

sequence, l t auet be a8&Ullled that there is on!:r a volat111r.at1on or 

tM liiOlybdenUII oxlde and not or the molybdenum rroa the steel. On the 

~sls or further, more exhaustive and repeated BXJ)@rl2Bnta , 1t !:lay 

~ aald on the bade ot data now available that the .olybd•mum containing 

st~le &bow the a..e rough-turning p roduction ae the h1gb speed steele 

W'! th 18~ 7 and 1. 5~ V ( er . Pig. ll). The tool llte l n drllllng, on the 

otl!er hand, oorre..,onde t o that or a steel with 1~ ll', ~~ Cr and 1~ V. 

Fig. 6 gives the result or eroer1•ente whlob were intended 

to 8he4 11ght on the intluenee ot an increased tungsten content ooith a 

s1llultaneoua lower1ng or the 110lybden~.a~ portion, and also on the i n­

fluence or the 11'&nad1\a content with otherwise unohan8ed eo119081t1ona. 

Ac 11&7 be aeen , a steel with 6J 7 , ·~ Ho, and ~ Y ..,.. ... by tar the 

steel w1th ~teo , ~'I and 1~ v, and also the steel with 1~ 7 , t". Cr , 

and 1.$ Y. Ita pro411Ct1on u between that or the etetia with 1~ 'I 

and 2.5~ Y, and fd the~ cobalt blgh speed steel. ftlie ateel, there-

Regraded Uclassified



: 32 

t o,.., 1:aa an excellent pr o41.1C t1on; aor.o•er, Ullulks to the redueed. 

aolJbclenua content, 1 t doe a not ahow the aa.rked tendency tonrd de­

earbu.rlrat1on, and lienee, lends 1tselr t o mat treatiJif; praet1call.J 1n 

t he - aanner u the tungsten steels. The heat trestaent or th1s 

ettel consisted 1.n an o11 oueneh t'roa l280 •c (~ •Y), a l!O-alnutes' 

draw at 570 °C ( 1058 •F), followed bJ cooling 1n a1r . The lnrluen~ 

or the Ya~UtdlWI content ln Mo-W steele •lth ~or ~ w rt!spect1•elJ, 

4 ; l.o and ~ Mo ~ be seen fro• Flga. 7 and 1~. AD 1nc....ase o r the 

Yan&d!UD content tro. 0.5~ to 1.0~ leads to a doubl1ng or the turn1ng 

ettleleney, while an increase rJ-0111 1~ t o ~dee a not bl"1ng the expected 

l!D..,.OTeaent, 1 . e. ae 1 t e -" be obtained wlth the cuS\o:arJ tungsten 

hlgb speed eteela. The t ool lite curwe (Fig. 7 } o r a ~~ steel with 

?f, l:o , 1. =>.' 'I &nd an add! tlon or 4J, V llee between that o:r the r.o-'f 

s teel nth 8'j. t:o , ~ w and 1;$ v and that or the ~ • . 4~ r.o and ~ v 

steel. lnaalr~eh as the que.ntlty or carbide ~eh hu paned lnto 

aolutJ.on, 18 o r great laponance, the dls110lut1on or a ..n- uount 

ot carbide was to be attained bJ 1noreaa1ng the quench1ng tellpSratur. 

and extendln« the heat ing tt.e; howenr, no aueceae wu obtal.ned. 

Our turtber exper1•ents related to tungsteo-tree JIO-.hlgb at>eed 

Steele and liON apee1ticallJ, to a atudJ ot the in:fluance ot wanadlua 

contents 1n exeeaa or 2~. rro. the tool Ute Ta. euttlllg r,eed eur-..es 

or Pt~;. 8, the concluelon 1181 be drawn that the tungat~f"ree 

speed steele w1th abOut 71> l!o.aDd 2.~ 'f abow a -ch 1.,... :>rodiQCitlce::t 

than t.be tun«ataa steel w1th l~ w, 4~ Cr aDd 1.5$ 'f , or the 15o-W steel 

•1 th Sf. 1:o, ~ W and 1~ V. 87 1Dereaa1o« the carbon OODtfllt , in a c­

COrd&Dee nth the lncreaaad ...u.dlua content, - t.wp;oowt ~d be 

obt.a.1nad.. It ... OlllJ W1 th a •anacU- content or 3.- uod a -I"M!RODilllll 

Carbon coateat, tbat about the - tool lite - • obtai d as Wltb the 
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a> !.o, ~ 7 , 1~ v s teels and the 1~ • . 4~ Cr, 1.5~ v ateela. A lonrlac 

,~ ~ );., con teat t o about :sf. llo wl th a al.aul taneoua increase or the 

vs~dlu= percentage to about 4~ gives a steel whose producti on approaches 

:llt or the 7 hlgb speed steel with 18~ w, 4~ Cr and 0.~ v, but dcee 

n~\ reach t hat o r an 18-4-1 steel (Plg. 9). In aummarlzing, it may be 

u ! d that ln tungaten-f'ree Mo blgb speed steels wl th 7'/. •:o, on1J a 

~ansd!u= content o r aore than ~-5~ insures a production or the tJPe shown 

:Oy the l:o-'f ateela with ~ J!o , z,; 'f and 1~ v . 

It waa then tried to increase the production ot the ~7 

Et•ela by addlt1ona o t cobalt. The increased tool lite ot cobalt hlgb 

s?•ed ateela 1a due to the tact that cobalt 1ncreaaea the d issolving 

ca~c1t7 o r the ground aass t or carbides and enables the application 

o~ hlgher quenchlng ranges and hence, a hlgher degree or d1ssoluti on 

~f the carbides. In P1g. 10, the t ool lite vs . cutting speed cur~ea o r 

s ~7 steel wi th 8~ Uo, ~ W and lp V with and without cobalt (5~ Col 

hsve been plotted. The ourTea show that the addltlon ol cobalt does 

::~ t !lrlng about an i ncrease l.n production . It p.roved also imposalble 

: ;~ &!~ect the results bJ the apjU1cat1on or dltterent harden1.ng te.pera­

:'.1.~8 , ranglng rrca 1200 to 1~ oc (2192 to ~72 °P) . Table 2 contalna 

:t£ teat reaulta on aolJbdenu.-tungaten steels melted and heat-

~a:.ed 1n the Unlted States and contalnlng addl tiona or 5 and ~ Co 

anC. Tanadlua contents or rroa 1~ to ~- The -..a1uea do not show a clear 

t r e,nd. Addlt1ona o r 5~ Co gl-re a nall ertra production, "hlle wi th ad­

<U tiona or 81o Co, n.O lncreaae ln 9"oduot1on 88 COIIJ)&red t o the 

~:-ee ~o-'f steel. baa beea obtal.ned ( ror Table 2, aee page 8 o r 

latlon). 4 -.u- coateat or rro. 1 t o ~ 1a w1tbout iaportance. 'nleae 

e~-.ata ~ Ulat the 1n1'l\MOC8 o r the oob&lt and -..anad1ua conteat 

on tbeee ateela la atll.l obscure and 1n neecl or turtber lnnat1gat10IUI. 
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'kb1e 2- ID.tl...,oe or 'faJTlllg Cobalt CoDteota Upxt 'l'oo1 

LUe or llo-W R1p 8pee4 Steele. <•ter1al .. ch1ne4 
bad a ~eoelle Strength or 7~ k«/... (103 800 1ba/ 
lilt); reect - 0.~2 - · (O.OME•}; Depth or <211p -~ - · [0.118") ). • ------. - -~oo1 t.ue Wtth Cut~ S!)!ed or - ~, 

• : o ~ o ~..!.Li~ILY~ ' ~cO -li-'-l-~_•_<_62_._~_·-')_/.~j 20 •(65~6· !/'!'~n_._ , 
~ --·- -- ·----- ......... -:1 ~ ~.95 8 . 29 1.90 1.08 ' 5 . 74 c :M ~.81 6 .~ 2.05. 2.02 4 .60 

.:1 ~ ~.70 9 . 46 1.00 l .~ 18.02 

.:1 35 ~.56 8 .~ · 1.15 2 . 05 8.51 
~ ~a • . 1o 8.57 , 1.90 1.09 -

47 .u. 
46 • 

~· 
~ . 
;)7 . • 

~ aec. 
27 • 
27 • 
25 • 
10 • 

20 llln . 
19 • 
20 • 
l9 • 
20 • 

35 aec . 
50 • 
15 • 
10 • 
50 • 

$~~ attention w1ll baYe to be g1Y&O to the poa&lb111ty or 1ntl uenc1ng 

~ &Olub1llty or the carb14ea b7 cobalt aDd to the OCIIIPOII1t1on or t be 

~:>::'ble ca.- b1de . 

S ,;:: • • a r 7 : 

1Jlth the cobalt h18h-speed eteela, a reduc tlon o r the tungeten 
=~t rrc. ~ to l4~ 1a wlthnut 1tltluence, while en 1Jlcreaee or the . 
T'&:lall- content , with reduced tlmgeten cooteDt, u ....... a en 1Jlc:r.aae 

1: eff1c1ancy. Steele with lO-ll~ 1J, 4~ Cr and l.~ 't' are eqvJ.Yalent 

1: ;=>duetlon to the h18h apee4 ateda •1 th l~ 1f, 4~ Cr, and 1~ 't' . A 

: ::!W'e'l!lg or the tuar;wten content t o ~ can be offaet bJ' a 110l7bden­

~tent or --~ o.~ to l .~. R18h apaed ateela with 6J Y aDd • 't'­

e=tent or U.Out 2.~ abo1r good produoUooa tdalall apsJrO&ch thoEe or 

~ ~1 ateel . 

n. tool llre of 'be llo-W h18h apae4 at"la with~ 110, ~ 1f 

'be - aa that ot 'be ateela wi~ ~ W, 4~ Cr aDd l.~ 'f . 

or u. tuasaten oootent with a u-lte •- ~1ac or the 

~b(!-~ (- w aa4 ~ llo) le.U to at .. la ..., .. proclllctlOD 

:Uea beW... U.t ot ateela •1~ ~ • aa4 2 •• 'f ... U.t or u.s~ Co 
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~ ~- a: u. ~1.llt7 or '""'•& m>w"~~ to ~ 

.,~ <11Cl!l ~ a:., 2S • - 4J er 8114 1J ., h 1n nee4 cr ~ 1D­

naUpu- . 

n:. .,,....., 1 • t7 eJid U:le cc.pou uoa or u.. doai:J.e carbidou 

tJ:. t:2 - ._.. .. .ttb U:le ~~ h1Sb !~peed -~­

TI:IDSB-b'ee ~ atceda • 1th al>oat ?SliD a!low t:be 

UJIIt ~nom aa ~ liD, ~ • . • '- Cr 1~ 'f .,_._.~.. or aa ~ • , 

4; :r ::..s; 'f.._.~~~~ .......u- eoetellt u "lP" than 

t: J Ge: • Patellt .l;lp.Uc:sU- 1'1.1114 b.J E. Becker cr n.,..., , und..­
c.a.. l.SI! ; arc,.. 2 60; 3 lD . 3C. 

( I:} 2 . ?.::>bl., L PoP k all!! L ~. STAHL UIJ) WSll, TOl . 55, 
109· 1~1.005, ~ :~nnehle 1n b-aAal.&t101l; Order •o. 4.82; 
25100 ~.- b-aaal.a-' a liD tee J; 

( ~ ) Z . '1'. JiF•-••, U. S . Pat;Mt JID . 1,~.~. }.~. 

Regraded Uclassified



, 
.~ 
;• 
•• :• -· s, 
i • ~!.. ... .. , 

'• 

c 
; 

-0 

:. 

,_, I 
·~ I 

... , I 

\\ 
I ,\ 
~ ~ 

1-
• .. • • 

n.c. 1-

,_ , • fi I 
I \ I 

0 \ 
; ,\ 

\ 

• \ '· 
"" """' . 4-

• .... ~\' ' 
c 

,.. 
i 
! 

l\ 
.., l\\. I 

\: ,\. I 

, ,,, 
I 

? - ' ' Jl 10 • 

.... .. 
1'1 

"" ' I'. 
~ 

, ~ .. .. • 

I :.-l I 
,,lj., ; I 
H\ 

\ \. 
\:\ 

I \\: 
\.' ~ 
.~ 

~ .... " , .. J • 

l 
1..1 

' 
\. 

'\. 
~ 
I""' " .....: 
~ ' ' • 

• • 

.. • 

- I 
iU' I 

-

\ ' 
1\ 

·' ,,:-,. '\ 
'\.. "'' '~ " , , 
ru. &-

t l"' 
\ 

\ n 
\\ 
~\ 

' 

• 

I 
I 

~ 

"«. 9- ~ 

• • , • 

• 

-, 

I 

• 

I --

- I 

""· 10 - ll-

·-- ;{ i l • 
~ i ! l 
~ .. :I I .. ' 0 .. ' .: \ l\ .. 

' '' • c 
I ......... ~ • I • • ... ., - .. 

r 
r 

~n-
, 10 J/1 

• :c; ... " ur ,., 
au..,,. 

• ... 
!. 
" 
!• 

:i n 

-• 
l 
l 

\ 
\ 

1\ ' 
\ ·, 

' I 

' ~ -=j 

0~"~-a.-v 
p 
1-

f.' 

>..: 

II • 

Regraded Uclassified



nn;= ar , , ,, sz-vmrs 

!'tlia~1aL · · ~~ap. a 
ar-~..q· - ,.;p~~ 

WIW:h 1l1ll , .. ,.u \8 w . -- '1:L tlJaa 
~c :•mp ~-uhr 

' I ~ _. F I ;f-. .-:s: a___. *ica-- Clllr ,.....,_ c:Mw. 1.~ jwJ ' a 

CIIIIIFiW&a u.t ~ u. .. , 1!7 F n • 
_,.. : k1&!l ....,t •="•· sa - .-! 

fill u. ,. s s. u. a ,..,_ 
.,_ ter u. _,_~a J ~--­

• ~ ... t..G =w:.c ? ''JM. 
z tne 11C...-H- .. ..._ a ,,.., 1m --

~ ..,. u u- : a ... 1a- ill 

Wddlp 3 .~~P 0 a<JI\.ODJ.aud 

..:!H-na -...r.t - ... .,...--.. 

r:- u. ,m.- _,c. _, o- ~ Ul 
JD •••• ,, ........ ,. t=. :.lnE 
Gila •••w ...,.t-... u •n;;: . C' t1- a 
- ~ ..,,, ...... _ ~ a o. ...tn.-
••• ruv ~ _.. .ns-, D:U _, .,_ "* · 
.,. ,..,. _. u. a ' -- &tt jilL 11. 1a 

.... tll1a ..,._ -.1.11 --" - .. a1.rt tile 
_,:.. n-1 t..t __. .. - ,._ 

--1 ~..:. 

Regraded Uclassified



rt ····••••" I~, \rl 
~-~ ,,, 

d d d d 1 it'r I ~!~!i~~~ f~ t~ ~ 
! ! ! ! ~ shss•s1 f ~~ 

Jl i i f ~~ •1 r f i i f f if 
r ~lfr ti I I l h ~hs F ~~=~ 

li } 1 ;ofi· ~~ ~'" J so~ sblsks · iJI 
tl~ i l !ll't ~ ~I ~~ 

i ~ ll~ ~ 1 
11, f ' I 

.... 

{ 
~ , 
I 
I 
I 

i· f\,) 
I I.J 

Q) Regraded Uclassified



~~ ot llo JUclo SpMd ~ 

.1. ......,Ut.e l1A Ill &a .... ..__L ........_ u aa toll_. 

bpU 

L.J.I , 
!loCut 
su: lu 
Ru T.llo 
3.1. Bhoe Cbip 
llacJl 
tat.> 
:loTwoc 
\'ulJio 
llo!UC&D 
Set~ B.ll. 
Di-llol 
llols& 

lloqit& 
P..u i .ll , 
vw--... v.a. Dro '•pt 
lleatro (Ji1cb C-Y) 

.... {~1.) 
..... cr, II Y, 1 n I 

7 , .. 

All z_t Q 'efl- StiMl Co. 
........ Al1Cir a.-1 Co. 
CuI l• S'-1 Co.. 
Cnd'IIU S'-1 Co. riC '-rica 
nru....&t.erlliJ& st.u Co. 
.J- Steel Co. 
La- llectric: ~ Co. 
OIUYWal-CJoc:lapa st.l Co. 
hlcu ~ s.-1 Co. 
.t.tlaa s~. i4IL 
Jotbl b 5'-1 Co. 

llear7 ns...- • s­
S'ernle S.. 6 S&ee1 Co. 

Sap.r .... (l)'pe l) 

l,g/z,MI '• • "• s.qn.m eo 

ppw 

., 

7 hlp, Pa • ........... . .... ,., 
... ,_. •. t. 
H'w P*'• Pa.. 
~.,., 

t.~. Pa . 
Titluri.l.la. ,. • 
, ,,.,, .... Pa .. 

L tl eed# :Jilt. (C ' ) 

••b1 b • ..__ 
l't1' ede' ptd•, Pa_. 

I . , L, 1.!. 

Swa1pt ~. tic~~ .. _.,. (!7Pa S) 

• 1st. t1 er. 1 W• 21 • 
Col we foal st.J. Co, 

CNc1ble Steal Co. riC ~ 
, • ....,. Al.l.qr sa-l Co. 

ltllhwal ~~Co. 
.,,.,.., st..l Co. 

f•-c'1w .&l.l.qr ~ Co. 

CHnan Eietpte, m. 
... ,-. Jl.t . 
LeW..... Pa. 
Ti-.uJ.. .... 
~-1 • •.t. 
LeW.....,. , 

llol,y' I C~t lea (l)'pe C) 

M ID. t1 Cr. l.cpa.UI J. l.c»tt,ql Cotl 

lloCb1p ( 1$ r.r.SQl Co) 

s..pu. w:tdp ( l.SQl y 
8.~ Co) 

IW", t 
La- &1.ectric -.1 c.. 
llill-..l.A:lr-1 ... ~Co. 
....,, ~c.. 
... "'I a-1 c.. 
,,..,.._ .lll.lr a-1 Co. 

~m..ta .... C... 
AUae S"1 ;,w.. 
••1· a .111.1r ~ Co. 
........ a .lll.lr at.eal Co. 
tl' a' 2 '=D• Staal eo.. 
Ca !Ne n-1 Co.. riC ...net. 

··-- .lll.lr a.-1 c.. 

t.tnM .... 
Titooenlle. .. • 
..,, t ... . 
... w b .... . 
LetnM ... . 
ftrUW.JpM•, Pa. 

- ('""w•·.Jl .,, ... , ..... ,. , ... • r 

• 8 ..... .. 

Inti' .... . 
Dr 2 , .... Pia. 
.. , ... 1.1. 
LetnM ... . 

Regraded Uclassified



Ilia-' fill .. .... ..... • '• 

IICIIOI J1. 

C'P'tl . . .. • .. 
Rm'R 

•:en .._. ..... .....,- • .__ 
fiiMd .-1&. ~ ........ Ia 55 lw~ S1D-

6-6 t;r,. Ia ...... 1J A \a. ~L. 'Dda Ia-
a t ~ .r z , ._,. walz' 5 -..u tw 

u.. bw:atdlic 

a ' • 
, ... d TnJ• •• 

J:a .,.:, z ..._.. ..... ....u u. w' "tr - u.c .Jdl 

~u....-.. ..... - ....... --.---~. 55 ... 

-· ~:.. ,.., 5 as. •....,... t.Wa fill -..-- _... ~ .. ~" 

!loola .tC a 5 
tOOia .r· 57 ,..._., 

L5 
.. ? ,. e .'ll .. 

sa· nc.._.,.. 
r.••tt, 7 S?JJV 

_.,., .. _.,_. 
M/.&. tll-.1:'-U_..__.tr-_.r _ _,__we •• 

oppl!"'u- , 'q• tilllt ...- Ia 1 5 5 t. .:16/ ... tilllt aM 

......... . 1111--. .. - .... ...u.a to~ 7 5' - _,_ z-... Ia 
____ ... _ ._.__....,., 50 5 "Ia-.-~ 

q!IIIIU.tt..., 

L 

L 

-. , 
2 

...... : a ··-~ • usu. a--::::tiJ:pa:a~tr-: • JWshe? - .......... • .n ...,_ ..... . 
- ---•· eon...-. ......... .... : ,, a---=·-- 7 ~ p, ..,.,. - .. a a 5 

ftJa 'h1 ....... .. ........ 

........... hqp 5 "-Ia ............. .u. ___ ..-1 

•~'-o-iw_.F . .,._...,._ -

~a-. 

- .. - .r - -~ ·-:· :.::s:~:-~"::•:.::5 7 ...,.. .. n ... a...-.. ...... tws as us. a. 
.. , ....... '5 ... ...... 

Regraded Uclassified



.b " • -~ ~ '&).~ be 11-.m aP....- t~. h is 

=--=-.....: x.t !% * - - u !oz- r..l ~ ~ n. tars or !'c:rp.op e.. r4ceo! 

~ ~ :r -==--· ~ tdeth ...... -=- :l:&iccal,, u-, irc:le ~ ... -

~ .-....u1, -ted 9W7 al-4 t.c> UiZ> - J.SooD F. mrtU ~ ...u,.e, 

1:X ~ ,,~ ! to cool 1a ~ t&IZW:C . ~ d.ll n rpll7 p:....a::.::. a ~...:all h£-4-

,.... z 2X 1:55, *1cl: l:ard:laa -~ ~ ::If u. ~ u~ .. u =a 
~ :e. "" ....,.,,,,. ca: ta ....S ca .;:erl1•P ~u.ar;. ~a .-arr..ll.:- w.=t':wl; 

,.,........,. a ~ X... ~ u - ...-s bla:>lta are lin:c & ..,... • • 1 ~ "" 

:.:z:::: ':liR l&t ' t.o p eom1> tM:"fsc .:m fi.De t.b:rMd ~ ..:.! ~. ~ w ::d"'ta 

...... -~. ::If~ nod< ..... ~-~ -~ 1a ~:-.at"- n:is 

em-n··,,- :x:::z!"S- 1.la llir'Uall ~ 1!:od.:w 200, .._,1q U. s::.oci: -:.o ~ 11;> ac 

:.:a t ;z- alia~! d 1~, ...u.r tlilm ~ ott U1 o:bart c:.i;. qr: Locc ~-

•te:stz z ..., h ,M 

-=l;r" • .-la .,_ .. !Ia: 3 ' i:l all VJIH <4 !:IL~ !'llr:mcea 

..,.,.. '7 ~ rar z:1cb ~ ~ -.d:- u ..-,...,...\.De~~~.~ 
- ...; ::il :z- pa fw ma, 1~ Ull l>e '1 "" pro~ ~ :r-1 IQ2 - 1r,a 

~ ~ U ~ ~ rltl;cu:: 1C1 o-.,c.me c:<>aVQl, ~ 1a Uso 

........ ). 

..,._ is &pplied 'tir ~ :Uo a a t.ar sclJn,1:e z Xra:, ~ s;ri%&1-

4 :::Y berG .,. P' mated ~. 1:1' ~ 1n ~ llqui.cl tat:. d .a~ ~ 

:r ~ ~ & caat1.1oc r:tC ...._ ~ ~ c:C :.!liO ~ a.; 1:&~ r..:-. !.-..! is ~ 

!':r ;rew~ la - ca.s a ncr•= d:r - ,..., ~. 11!%=-e ::If 

= Cl<l _._., 1a ,..s. n. ~.,.., *'"•• .., ~ trires cr """""·~all-. 

~ ~ fi!a "" .. dlepadted "" ~ pdl!'!ldlllrt. "" pro1.&Ct u.1r ~-- 'l'!>ore .... 

..:S: ..........U c1.Ll put. • u. ~~ f'a:-~ ...Cam ~ 

--,. -=>1111-. is s.l..C..Z., - ~ c.- • *',.,, c.....- i'ailrt eo. oe ~. m. 

"-:1& ~ ... "" .. ·== ad 'tir .... ~ an.r ~ . .......... - -:r 
~ t. . oud lw' a -- asiL _.-~ -1U add. ~-.lT is ....! 

~ 

Regraded Uclassified



m.- ~ .......... '• 

1111 ali '-'ll S. oh- - fill IIIia 7 ' IlL ..._ F kala ~1 ° 

:!' .:= ~ fna n Ia :·:.=..:: =~=.: -·~ ~~ ~ ~ 
c!lla'Wo ... .-r .u.- ........... ~- 5 ........ ~all 

p w ' 5 f ta!o lata Ia p._ ~ -' ...... ....W .. 1 .. floe ta!o "'*'-
tiC* fill......, tt en 5 w 1 •· IIUl- """- _, 5 ... ,.,.._ 

1l!:la ..... - .. • I 5 5 - - en.& _, Ute - ~ a1lJoeat. ...... __ • 

;.~F . Dt.fl'l ........ ' 5 ~~ ... Ute ... w_ 
...... C.. , M .. .._ M ... _.. a ah &so rr.. ·1 ta ' • d ' •• 

adllll ~ - ..,, Ute lael ... Ute .... .... • • ..._ .c Ute r... 
rem. u 5 5 Sa u. _._ ' 5 1 a .,u .. ua -..w .. Sa a ..__, 

.u '1atla ...,. 1 a •- *- • 5 *"'• ..,._ t.1aa f'lad s. .u. 11r ..,_.~ 

Jc UtM8 ' 2 ° ..... ~ .......... al-&lal. 'taaJIIIIII&--.1.&18 

...... Ia ..... , ..-~..S.cl '•• 

Ill\ "•''= 

-"-'· 

1Mla ........... ataa1a wUl t: 4 1~ 1111 ! ..... w * 1"1' 52 ~ 

.t'"'M'luJ u 5 - a ..._. • 5 .-.. ..... u - ~ .. • 5 n Ute~ 
lw I u- wUl Ute ~ ~ Ute leal. • 

., __ .... • 1 aUw fflt tM .n... Q.- ...U.S 

tna J. • .l .i • 
Jlr,l '• • F. J..n..._JIGO J~IGD UIO-UOD ) ..... 1110 1..,_,,.., 
~:.at,_. ""D-am 
us , .. • F. em Dft-IZ'SI 

.,. 
ar-. • r. ..,_,1. IIQ-..1JaD 110-11. ~l.UII 1115-U& 

n....__..._.l a. 'lllaadal' 5 a __ _. ... 

:==~·· ... _, ..... ~ ... t.a1. ... -'-' - '*ld t d .. , ~-_......_ __ ,... ... _ ·- - , ,...,, .. ~. .• 
Ia 5 5 ... - ..u w Ute --~--- .-··-;- -

r-., Dl. ~ ......... I ] 5 Ia P ~- W .... ..!!"" .:::' ·-.:-* ~ 
~. 2 ... 2 

7 

dr - 7 ... .. • .. - ...--•· -

ot:-- .._ .1::__,_ ' 5 .ii. • 111 u 5 .c tao. 1 • • ,..... 
--- _.., s 

, 2 ) 1 •• 

Regraded Uclassified



Fila tuUac U aUll Y11r7 ~ u.l• eit.belr 111 eaaJUDCU ... odtb Ule 

~ tut or u.c... a- 1a ...._. wbore locn.u --.. u •Uaractar7. 

to:4 be.a - hjKt.ecl .... Ule tuo tut bectDM Ule loct-ll dooea aot __.. t.a. 

!:ao:t • ol d. ada- _,..,.. lA - plt.Dt.e fila tuUac 1a IIMCI u tile aiD 

~ ..t1l ~ lire finh .... P"'QQId. tbea tbq ..... cbecbcl \o - U t.ba7 

- t I ""*-Jl 8p8CiticaU.... 'tbq ....., u.o file t.e.t.ct to ell8cll: rar v l..ar:l1.oc a1t1.a 

~ u. 1 :1 wJl .... - ct.t.eet. 'tbe rue tut u uaetul ao laac u u 18 

. ep>clld u ~tau.a. n u aot a r.JJ.ablc wt.bocl or --uc u. ut.oat to 

..::ido d' I I 1m iaU... baa : ; h)cl. 

IA ..uc u. toct-u tut &Ill 111 ~ u. ..-u .... ~ be 

Cl!rt&1:l U.t u. ..-hce - 1dddl t.a. tut 4 Mde baa ...... proper~ JreJIUWd• 'tbe 

s:::rl ... -.t be lld &Jd 0.. b.-_,._ .u .... t.a. e ... t.ct •- t.a. UIY1l &Ill 

t.Oe p1ece -"be ..u.s. u ,.t . ..., .uutactar7 .W.Uwt.e ror · • c:crapiW: 

rzw1 .. u.... baa- 4n1..s tor de~'"'"C clec:arburbau ... Q1&11Ut&Un~. 

(C! T a .. a[ Toole 

~ ldcb apeacl t.oala aboul4 ... """""" t.a. - .. l8iC • tocla 

u tar u all&pa u eoneer....S . Oftrbo&Unc 111 crl..ar:l1.oc ahoW.cl be a'I'Oidoocl. alt.J:Ioulb 

k!rlc&U.... U DO\ D&C"P77. lA fact. wb.>D free bo.Dcl p-iDiillc U • l)l.,.c! it 1a 

r~ u ..U - to bew a lz&lri.caat. .l't'Oicl cooUnc tOO llll.lSflC.lLLJ. 1t tool baa 

bee:. c!Uealcrecl or IIMt.ocl 1D p-1D41Dc allow H to cool w ll7 111 air. 

Regraded Uclassified



IICJIQI Jll 
3 ,,_- = .... , 

n. ---ial 1a *- -u- 1a - tnt 
0 3 

to.,_...., 1
3 

•• -

w. .-13 It 1a ,.,, 
3 3 a- ..._ lllri\ c1 ..._ u- - ftrn • a ·-

at cu-z allll 1\ 1a ' ; 3 =wt to~ 1111iJ ..s -... U t1to 1a&o Uoe .,..u 
~~ ..... .-.I plcWN3 

~ ....... ~ ....,S .-.I fllr ... a~ C 1 tt1e 

..ch 1aaa 1' llale t.o 3 •tau- ""'- a4Mr ~ ,._, All ~ 

twliaJ' d\11 U .... *a 1 I ou L3 .. ~ U to be t.M -.1 cl la-6-J, 

a uu. " s ~. s 7 

~q. u oa ... • .u,w- lUCia .,... .-1 au. ....,._. 
cattiDC ald.l.ltr ""'- ......... .-1 1a lto • 'Ide Jriea I'UIIP· (Sea dlllrl. 

Fl.pa 1• II 1. red .,_ I II -mea.) ftlftq ....... lUCia ..... .-1 att ... a 

!IC>l;f~ c 1 tt1• ..U mW to - .. lc d-U. traa U.... .,.,., 

a) It caa lie -nou, w.aw 1e ...,. - - ..,,II 3

• -

- lU:aq t.o lie a;o14; I 1a t.M _. nn.e. witia ~ 

,_, W..U!J& t'ac1UU..3 

11) It U.. ..., ..U dUo Uoe 1 c •e t .. t.. .,.rt.a1Jd.oll to -

~c~•..s•la*-: k). 

e) l\ dOM - ~ Uoe ;a 
3 

t.o - trpe ot ..,...... 

• • u.. _,_ ;a n • c1 "'- 1. r. s - ' ..... ..u 
qualit18cl t.o .... ..rult. u... ,....u.c Uoeir ~ ........ - -

nth,.,.., to-..... • hal- uc-u- 1a ,_,.. .. pt ca .w.r ~-

c ,,,_ 
c:ana. 
I • 

ens,... 
Ck 1• 

........,. .... """ ""'' " t 

r.....s.. _.aou•• 
c ••• . , ... 

Pr tmt1 .. .. , '• ••• 

'o"'• 

1 •u- 1a _.t.=wt .. llt"'ou'-oo 

.ft- ... 

.!10- .10 

.!0- .10 
a.n- •. a 
1.00 - 6.10 
1.00 - 1.10 
1.411 - 1.75 
r.411 - r.eo (ap&l-1) 

··-

ftJo tnJI.cal ea ...... ot *- -llll"'s Ill - ~ ..... eteal .. -­

iar~t. ...... 

Regraded Uclassified



-

.. -
··----·1 

Regraded Uclassified



............... 
- ·••t tl 

----······ .~ :....., 
\ "\. ~ 
:-. · t •• 

·i • ' " '\t .~:"'; .. : . .~~ .. . 
J I. ' •• , 

·~ .r· .. ~., 
. ;~~ - ••• _ ... , .. 

.,. .... ...... , ... ...... ~, .. 

6~ M0·6~W 
·~ .. . . , .............. . , .. ••to~ ••• 

,,.. ""' '".. . .... 
... t iiUtoo ...... 

·f~\{. '?.). .1 
I' ' ~ I r-1\ ~ "-~ 
I • J I • J ' 

,~ .I"'~ ... '•' ':f . .... . -- .. " .. ---· 

_ ..... , .. 
-···~ .. 

... Iii-· .. , ... 
" ' ·~ " . ( 

I . ~ .. ~ . ' \ 
' • #,., :· . ).-

_,>-·' ···:· \ 

--~ 
.. .... _ .... II 

.,. __ -·­....... .. 

r~t 

.. --.... •••••• 
l\ '~ \, 0. ' 

! 
/ 

I 
•• f \ \ 

' .. 5/\ I 
' • .. . ' 

' -- ... 
...... '"" . 

A - . ., ... 
' ' ,, 

... 
J ~ I .,/'> 

\.,; 1_.. . 

--~ 
HM 

.,._ ." t 

..- .. ,.. ··-· ·-·"' ... 

-10-

-- ..-
~ 

' , • .. , ' .. \.. 
-··~ ..... -"" I 

.. _ _., .... -- ·-· 

.. ... - ·· ... .. ....... . _ ... . 

.. 

Regraded Uclassified



247 

-11-

;. 
8 

: 
.. 
-. 
u 

i 
j .. 

• - -..... . _ _ .._ c- ..... ......, -· ~.-. ... - -- . -- .._._... 
c..-..-..... ........... - . - .,.. .... . . ·- .. 

Regraded Uclassified



- ---. 

f~,r,.. .;. 
Cl>-C' C!.i~ ~~~ St.~: 

~a:~= :y .!1~ !:'.::-'--:' :~~: ~-=-::c. !=t:e .. - .. ,.,~ :- • =- 0 •• 0 ...... . 

Regraded Uclassified



:~st ot l o IU&JI Speed Steels 

Regraded Uclassified



Fisure o 
e'o-€1. hi~t". Ss:eec St.t9l 

.,.::e::cn ~~~JO r . O'r.l•T. ~ :1~\lt•U .a.!. 
~: ~7 

Xl~JO !t:~~~ 1~ lOS ·1t~l 

- .-

·.-c. .. ~ .............. - . 

Regraded Uclassified



IICJI O I 1f 

2'mrti• tc "*''= tee rp a( h!rt 
7 'k' ' 1 SWl 

T-. 1a - !!e!tle \coiiQ' ~ 
t.o J-Ill\ - t.o -

Q.1zl, n~ .., apt!..,, U. ~u- U.t ~ ldcb apaad a\aala an ~ 

ill r-dOL - t.o ~~deb _..s ~. tloora- ta> 8JIK1Nt ... d1rat\ 

!Ut<n llb1tla --- .u.;,. .. "'=- oat . 

1. ~ ~deb -- at.aal 1a I - - ,_. t.aa \.be 

~W:latd. • It.. ldcb apaad •~ wi.U. llldtb lt --· 

r. ~ lldcta apaad a\aella law..._ \.baa~ ldcb 

-- na.L. 

llaae Jr1.cut 1.11-4-l = 17/ 

- ,. S4l 
.... ,. fiiJ/ 

~ 1.11-4-l at .81Sl!/n. = 1.0( n . = W lllta : t5J.OD 

~ ~ u .#151/t\. = u• n . = li4Z lllta "' su.ao 

~ -.. at • .,/tt.= ur n . ~ S36 lllta = 110.00 

'l'iU. Uo1a iata 
3 

- t.o u.s -- ttl ~. u.. ~ ttl -

.U... w1ll .n.a. ._,._ U.S _. ttl lnf ~ acn;p aa ttl Uttla oala. ..... 

u. _. u. ....-c.1f:F ttl .__ -- a -t rcr '-"- acn;p- u.s .-1 

'" I .....
... ,

..._
 t.o 1-. t.o- i t . ~ ~.

 f . .. tr.-

~ .... \11, w1ll - JOrt ~ - - t.loo ..noot ia a1p11'1taat t • • 1'lla 

'"I ttlat.aal~--- .. --it--~Uoa~ttl--ia 
o.s stable aa, 1t- _.. 8'\abla \.baa, \lot~ tt

l~ acn;p. Addtt.odq, 

tiiQptea - w1ll _...,. a Jdilllor ~ \.baa ~ ..,...... 
Ia - i &oas 

W. f'at\<r ... - JWm- t.o u.s a; t Uoat ia tlla las,_ 1.11-4-l cc.\a • 

...., u.a ~ ~deb _..s .-1- ..._ ' • 3 "" "a w \Ala .,, t 

dla_.,. .. r..u-. 
: U 1a ._sz.d t.o JW MW t.oala f'or a s1- Jolo - • 

-ia-- tor c:ndil )Oili • ,_ Jalo ,__ 

~ »-t-1, til ..... - - ...... 

~ ttl .- tw -.Ia ........... , 
---ttl-
-.t .... \o I f)t..t• 

... (I) 

.us 
5 . l0 

CS.JG 

H. 
16.00 

Regraded Uclassified



lS. tllll .. - tad ta ~ .,...s. f/IC ta ~ -.p, pJ.. ~ 

hi:\ t.bd - ,..... fiC , a - ..,.... - " ........ taUed to ~' u. Jri.ce 

-- • *ld ta -·· 2 -..Ia ...w ..... - ............ u. --u., 

L "-cl ..... 
... la.l ...... 

~ . 7---·-- Uoa1r-~ c. ~ F S a 
... tool--

r-1. ....... ... r .... - · ............. - t.la1r - '-U are 

..,.....,lr ~ . 7 

iaU. ~ al--
T.-1-- ..... -- '-lAO ll;r - • ,.rf~ -.!a ... 

~ 1a - ~ ...... - to - ... tiloir .at .. ...u - u. bu1a f/IC ..,.n.. 
crtdJic ~-· Ja -11· -~--~-.at u.,a cMk bot..b wit.b u. 
._.. ad tDDl sa''• t.a '- _.. u.rt ~ m:ct. izll'«'aU. 1e ott·"•cl . 

e..a-J.Pt$ • 

... ..,...,..__,.,. 
.. t rt • ..­

lool..-s-
f!i 

7 

'~- titc--

Regraded Uclassified



-17-

......,_,,, llord &Ill rut. rule a C&DDDt. be .. t. cl....,, Be- our ce~~t.at 

u 1A U. ._.. ttl_,_, J rat.bar t.bu direct. a&leo ..... t, U. parcbuillc oc-Dt 

sl:DOld .. ~ ,. a , ...., ~t.a. u 111 11018, m I.a:ZIIJITI or Till CO!rUCT IWI lllST 

~ mo fUJ sum ts __. OOft.tetS Alii ISSII!UL. It. u t.at.c ror p-ant.acl t.bet 

a::t1 P'IBS"• n• IINS ..ul be cult.iwt.acl t.o rMCb tbia aacl. 

fte .- ..ul or U. t...l at.aal .ul aaat. be MiDtail*l. We Cllli>Ot 

upoc•, t -, -~ ~ ..ul clo oar ala a Job. tbe .o~....,t. or sl7blam .. at.aala 

u ...u, a -s- pr ,u. llit.b t.Ma. tbe rut.ar it ..... t.1ao ..,.. .. orr t.beir 

tn.Sit.i<a ,_.u,t ..ul be. PriarU,, t.be .ul'a Job 11 t.o wppq at.ael not t.o 

s;>~Cil) u . n..lr pr "• 1a qait.a clitterant. tr.. OUI'a. Br uporl.Mnt. tbe Dew COMe 

i:: aac1 ta old ..- -· U • ..U .oqbda,.. t.o t.bo t.ool uaan a itbout loal.Ac t.bo 

poe! will o1 - ,. ' u. -utul arpulaioa or .oqbclaaua b1cb opMCI !!ill 

uu care oil~, n. •-.1 tact.oro or 8UJIP4', price, and Mrit. .... iD our 

ra-. n. sa • a ...,_ t.b1a ADd !!ill not. raaut it iacletiDit.al.¥. Tbat. tbe7 •Ul, 

ii len t.o ta1r-·~. sao cud ...:II aloaar tbaD ... clasiro 1s . tororooe 

-mel•' en 

aJiCUWh aW>rw; WUL POBLlCITT TO THE C:Oiri'IWII THE TUNGSTZII 

lll!I!T IS + ""II• .&a U TIJS OP til! stm. I'!IOWCDS CAPITAL IIi A GAIIlU.E RATHER 

!SU A SXIKl Di&Si I. !511MR OCE>ITIOIIS 11AU tillS All OPPOR!UIIE Till! TO SUPPLAIT 

:~t:a I' • iQ '** D ts ll1lli! SI'IID STEIL PIILD liTH lrlLtBD!IOll. 

Ct.lJUX li)LYBI>Dlll COliPAIIY OF IIICHI QAJI 

·~ 17, lSISlt. 

Regraded Uclassified



• 

' \ 

......... _­
-·----auua. .. ., . 

a. r=s • ., .._ """ u • -·•• -. Iaten 
111r "= « ' c Ja -. *" • a ' et • -... .,... .-.1 
ent ................ suo.-u.. lllU .. ~ 
te ...... 

2 

~ ...... ~ fw IPM 10 'PI tliiU 5 It -----· _ .... , ............ ~ .. 
"'' II 

1. 0 SllltUP 
I, a 7 I ... .. .... ,_...,. .. .......... .. 1M p1rt'= et ....... 

• .. a..-.n••u.. 
'· ,..,., .. ~. '-

11• 
.. ..._ ..... nee1 ............ ..,.n hUe 

dtlllle tM NUwle1 I U JlU.. Ue&\ee ...... ... . . ,._ 
"1J'1 
trs""' au '= ..... 

.'10- ... .., - .• .. - .• 
1.00- ... 
a.oo -e.• .. ,._ ... 
1.00- ... 

!fte _,__,._ .... ..U M II ' '- W & a ~~ J 
• a" qr ueU lMM -.1 -'-• u .. fill 111 ....... 

a a •• ·• ···- .. •. ,., ... 
, 1 •• ... 
• s ... 
• r 1.11 

• 

.. Will • e:::: ... ~a-. -2 '* ·• ,I ... - .. ...._.II' .. ___ ., ... ...- • .u 1 a •"--
.._. .. ........... ., ... - ..... 1 •• ., •• 

254 

, 

Regraded Uclassified



P.IGI -1-

ltiPOII • lilii sPIID srm. COin.I.IIUc 
•nn· 0 a a t=n 

WJhmll 

Thil b.1cll lpeM I teal be. loe.a ,.. .. II I 0 _. a JMrl.od ot 
eJ.cla .... -tu 1a tu l.al>on\:»7. no. t1rot. _, 1a u. 
l.Uon\oJ'7 aa -.de October C, lNT. A\~ U.. ~ U. 

lalooratorr prociUCU• or tll1• .. torial .... u... 1>Ma ~ 

nicleDoe \hat 1\o -rolal ~l"'CNcUOD -ov.ld 1awhe pi"U'Uce. 

111\b 111llch -aJ. .UU a.A AO\ alreMJ tptlhr- *let. 

a.A M\ &lrMoiJ rec\llulT ~~ 1a t.be PI" I rtbD o: 1.1-4-.l. 

SbortJ,J at\olr CM&r earllel\ l.Uon\oJ'7 "4• ~nue.l ~ot.o 

...,.. -.de _,. \be Ll>dlllil Steal C _ ,_. tbeM .. ,.. ~ a ~ 

u.. beat • d tbe pJ"'fflaou c1 • 1 W ~t be r-tsMifl. TM J"WCUW,J 

r- 1ap\ w 4° b1Ue\. !!w "-t eoa\&lMd ~;>IT- clca \o 

obj•U••• o! 111llllh •• are al! - ..U uare, 1a r,d te 0: 

oaUotac\oJ7 outU.C pro~••• a o M~ppor\ •• c1.,.. to t!M 

._a1UOD 1!7 \11.11 pi .. ..,... acd . , &U\Mrl\&Uft ~UOD 

roc.....U.C tu outU.C ~I\! co •• ~"" • til .-\17. 

Co 11al haw baft- pt..mt"' llo\b with &D4 without 

DOp;>IJ'• !"- lat.eo\ ~ ~roolaeUOD !lao e.t1~ C t fict 

tba\ •Uft!T .. u.raotorr •-•••• ..., llo o rod. J. ..,.urtc 
-~a~sl"t.ea ot t.M -J'C1al -r&C\IU'e ca llo d~ 1a U.. l>u\ 

.... 11r La\NM ll..v1a ~ C ; T ror \:.. CIL1-> La~ 

.Drill ...... ft.U -· • UOQf -t, ~... ,, 1a • - \a 

cl1nft ue .t1onaM (-NbarPnc •• u-., ~racUce) . 
lo .._. 1a twu.. praoUoe, ...... aa aacara of ac:ra;>, .tU.C 

u.., a1Uac ..,....._, alae practice, t-q t.e~n~..,.., 

or Jacot a• ....... t~oe ....,...nu- ,r \bU h• t -.. 

Ca"­---­IUi-
c:u.l• 
lbl.rt4e• ,... .• ·....u-

.to$ 

.u 

.u 
4.01 

••• • • ll 
1 •• 

-
Regraded Uclassified



==·--a......_ ·= ., . 

1lloo Mat '* \ ~ t .. - t I~ .... ~ s.n.bM 

- 0 •= !1-. --~ ... l srl,. ... - ll • l. 
111oo .... Le F'lF , .. tea-.s-llllwk o~ 

11f .. lA 1llr..... -.1 o-~ '· .. ,,_ 
....... el .. , ....... r... • lp1)1' ra 0 a 

..... 18 ....... "-- 1.. Ia ..,_, '•• a ra t ''•a 1 4 •. 

.... ~ u:a - a.-. '· Le "'-~ 10&ll 
• r..- • ku, ''II' s atw:o Ja .. ,_.. I:IS) -

.., '· - Le - .. all ..._ .... .-!. llw 2 ....... 

... , • 5 = Aft ... !W Ma-.t.. aU.tl -··-· 1M .. 
~ 1 a 1 = twa..-..._. u~7 -... '-lA. 

.. Si 'eN• p.la ~ 1a _ __... -tal ' 5 -­

......... '· -..... JWr '•• 4 2. 2 &\ ~ '· 
p e a Q,....-- ~ u. &\ a.Jif & c:..aa oUe e! llo ~· 

~-,....--~ •• ---llw2 •• , 0 .- .... 
9¢lr H $ .... ...... f'lor .... .,.,.. .C 

us ~...,. ....._ Okaa .._,... r.). - ~ 
., ---.. .... Le. a7?;r ~ .. 1a' ~ 11 1 a. ,... 111111 .. l.tllklll ...- r • 1r ar ,. • ?'• "* 
..... •- 1 s a?ww tlor~..Ute 
..... _, •• M 9 • -.. " s '==11 ...U.. ataa Lo .r a 

PO Ia ....... ~-.. U..1&-ia~ 

.. .. .. 1a ~-- .. -' 

., ..... ~ .... CT l e 1. • 1 9 ' .. 9 • -

_.. 1a ... ' a w; tw .. -...n r: a , ,_ N•• a.• • 
1111111 -.... ..... Ia "-- .. .- .. .. 0 ,.,_ & UC'" '· 

.._. ' '- cw' ' t .._ us o 1a .._. e.. au ••Two ~ 
•a , _ _,_,?tar's 'wlwa'-. 

... .-..1 ........ lies& --- Ia - - ,__ • 
.. .,.._.. _ _..- - p rt'w • Le ~ .. 11• -

:·:·:;,~-,-=-11~==·=a.~::: ,... .. ..... .. ............ -.............. -"-
......... lllrl'e hl 1 c ... 

Regraded Uclassified



,._._ 
= = ... -- l'!la ClllftiUDID .. ., . 

•&"* 
.. ,.. au 1 r 1 Ll.U. fll Ulle a elU.. u w. ..._ 

0 •• - c..- ot Ilia& _,..,. •~ aw.Uablo Wq 
Sa a - 0 ... at tM 'II t t et llcb....S.C 
a -. ~- et •41111c•· n.. _ _.. or u. \en _. 
.. p ' oN' P a:n ....... N.l,J Ia \ale ......... tw 
Plofll. ~ .............. CU....~ 0 G Ct .. ... 
a 5 0 ~ '*=-s rT, uet ..... ws. Ult ......... . 
~ ...... el tlidA- at'nrtd, ,.._ rES I U ~\ .. .. 
~ ...--.-.. .,,.,_.,. at u. ,. aeeth'• eau.c 11;*111 
ar • ..-~~ 

........ ~=·1~ ..,. -u..s ........ toQ1 l.1h .. ... ...... .., -~,... ,., 
fP. c. 

L 
..._. ., s.e -u.c .,... "' ten ;oer ...... ' 1o \loa '*1. ur. 
Ia .. a .. C aft fUMn .....SW.. .... \Oio1 Ia \el\e 

c 1.e a a \ rw ~ ••- ILoea\ et ·~ 'litll • .,..ute 
a..a.\ • 1 t _. tw a 1? ' N ~ .....,., ..,. 11 \loa ~ 
e1- - ..,._ pw.\ar u .,. ~eau.o or t!w 
..... ,. l-. ..... dooot: ... ,al_ et ... c ... de\eNlae4 

7 5 1 " '• •uac de\enia .. \ILoea tw oaa "'" et e\Oiol 
......... tM .-l.w - M lii"NNOW Sa a ""'7 ,....Uoal 

,.._ 'r U. ..U.. wl.Mltr tw a \Oio1 uto ot1 -· 
I ..._. .. 4 7 '• 1a eelfttl u h 11-t 

- .. 
I) - .~. 18& ' • ,.. c 
I) 18& 'f • 18& C -a 18& f 

' • eat&1e& (18& C - a 1e& T)o 

.... -.. ~. tM ~ .. et \loa '-'8 a\ 
.................. a a I' W \loa r.Un' .. wl-t li'flLIC 

::=~= tilEr -·...,_ Mel .~ ., • \Oio1 ur. et .. -------

251 

Regraded Uclassified



2 

' • • ' • 

'lr 

.... 
• 

...... --·----.-­•• • 

.... ,.., 
f1.l ,.., 
1:1 

leftl.u ... ,~ 
... , 1lila 
... ,P-Ut 

.... ... ... .... .... 
~· ... ... • •• 
ti 

'EP' p a , .•... 
1111 .... Ill Ill 

.., 
DO 1tl• ,_ •• .., 
1111 "•, • .., .... '",. ... 1tQf ........... 
1111 .... ... .., 
tO "•' ... IIIII ..... ;''•. •• .., 
....... Ill ... 1tQf 

a 'el l: r 5 5 I It - I I .. .,.., .... "'" 

258 

,... 
""' ,... ... 
1:1 

••• 
*"' ... 
IL.1 

10.1 

••• .. . " .. 

7 a .,. J- ·= = 
...... ...... 
au­...... 

.............. 
".1 • • 
1&.1 • • 

t:x:-;a 

-..... 
.... 

'nCJn!•. , . ., ........... 
........... 

'I w .... W- tl .U el tM ll.t U• _. tata 

, nn .. -. ....... -..._. .. ,._.,._.., • .,., 
us 1 

Regraded Uclassified



'Jfll fl ~r~~~ i r, tt•~,.f r 
~ rlf ~~l!r•t 
J;l ~u~~~~: al ~ f r~jll 11 
~~~,~~!~1 lfll 
li~~~ ~; r!ft ;, 
it i' ~t ll[f§! 

f
;f!ir!ti:;t• ~ 
l i I f 'I~~ .,f ri .. 1 .. 1! ~ r~ 
'~ "i · l! j£fi 
f!~ft h!l1 f£ ;. 

II I 1: ~ & J ~ l ~ 
. ! lif .. l~if 

l'ifl'f!:~i tl11£f!~1 ll'~l~f~ll 
!l sel~.f .. ff ~~r&·r [rr~ ''t flriil 
~l!rfJ(~ili~ ~;,~~t~~~~ '•~i;fi!fl 
tJJ&•~ lai~f ~ r}t!•· a, f!J~E!'fl~ 
I' I l f ~· g =- .. I i I q •t1 if I f J! I( J f l Jl 
~i1~ •~rff~ !i• ~ ~ifl t ·~~~~ f 
. : i i [ .. .. ~ i li • i ~ s ~ a ' -a ! . a f : : ~ 
l ... e-lhf t:'i ~ .. r esiiE:r. .J ·a· 

i ~f !' . ;,. • ••iiOf Q ' ~~ J Ml 
S !E~fli .. fi ~~~!~f .. f ~~ ! ! ~ f t~f 
~ !fi~~ i [ 1 .. !' .. '1' f! l [ "i 
!~. ~.~~~~'•;! (1ffi'I lli ii i •~.:ls '" r .. , l 15 f f;:e ,:: ltl!; j ea ~ ! 10 ' ~! q' lf ~i 

l'fi~lf. r~· c. ~I. e ii"l c. ~ a~a5 . 1 u 
IlL" " r 1 · a 1 "' t: ~5 ·~ at::s. .. 

~5 tlfi ;~ ~~ ~~~~~! ig if!gt:;sr 
~; ~ r:f~t~~~ '! 1i: is , .. t•ir''i 
~,. ~r ~a ~ H i i ~ 3 • ! f ·~· ~ 

I 
I 

" i I + 
i 

I 
I I 
Ill 
II Regraded Uclassified



....... 
5& ·----·= . .,..., 

....... .. 
ftS.- ............ ~ "--0 0 .,. eet;t 7 _. t a - ...._. - - • .,... u.. •• ._.a 0 lit I"' -. _. ... ,.,. e. • .. , _ _. -•·=­

•...a-...ae~~•=s __ • ...,, 0 ,. ...... , 

& ,..,._.__, 1 Wtrsq 

J:r ............................ .-I. _.. .. ....u.-
........ ..._ •n ° ...--..,..au._. .. PM"= e11 
............ .e.Lia ................ ,..-t ...... 
-- M, Ia W 'elltld.elat!roMia-leU 'J ...... 

(I)--·= 0 ........... _ .. ~ .......... e~~,._,., .... _,.'-' 
--. (,.1111. ... ru _. m) 

(a) .. .... ) --41-7 --· , ..... 
11riM.el. ... ··- .... '• 1-. .. lAO- 4,4t •• , .. 
-..) 

(., r..·::: :?//.r-·. ,.. "= ..... --

(~ op m.l wla ,.-t .as. • -• ' .. _. 
• a ..._ J.ll? 41-P 

0 a • 11r - • ._ ·-
~~ft;::-:;~·=~0 ~- - ...... -· - .r • !' • 11r _.. W. ....,.11&11.. n+•• ta 

=---:.-:::-=' e:=: ... !. :;n::: -:"'':' ~::-= ............... -.-. ....... 7.... .... 
......... ell __ ,.....__.. ''5 .... 

2SO 

--- a. .. 7 ., ,._..,a.__.. 
.aa- ?~.Or- •• .ul ..&1 ...... - .......... c,.-t 
Jr'Oie a'_.. U. .... - ..... • •NIIU'-• 7,_ ., .. 

~ • • , 

Regraded Uclassified



?"--f . l.. e a;,..6 f ~!1 E,»« ! '-H1 . J.::t.a.:.K ~ ,_:.__:;, '--A.~t- :.~~:!':'!a tc~;' 1. 
35) : ; J 

D.»: I w ,.,e 1L UJ I i....:. 

Regraded Uclassified



262 

llli ......... __.... ... ... ' ............ ,. .. =, bk -as ...... 

Regraded Uclassified



Regraded Uclassified



Regraded Uclassified



Tic . L. 0 I M J .::~ ~rt~ -~ . ... c"'c: "' c: .. : ~ . 
:....:c..~r .. :c:t- ' \ 

C);>.; • I=~ :.;; ::-1 S!': 

Regraded Uclassified



N IN G and -.... _ ... 
-VETALLURGY 

Regraded Uclassified



• ... -
'-...... lltWtl .. ----

.--
ld .. ~ • '• .. .....__... ....... _ ...._..,...._ .. ~ .. ........ _ _..... ........... 
-......-~.--......... ___ ........ 
... ---.............. ., ... ,._ ..... 
..,. . O..J ...... ....__ ....... . .....-..-.""Do--..... _ ............... -----"' ,._~-......--_,.__ .... _..,.,._ -

-___ ,.. ___ _ 
............ rs ... -. 

.... -~ 
0 I I ) 

Regraded Uclassified



MINING and 
METALLURGY ........, r . ,._ ...,_ 

Co11tc11ts 
SICI'ION 00<1 

-..._....: m o. .,..c:o,....... s..-- Dt 
%J1 ~~ m 

.... ...._~~ ""- :T" ~......... D' 

- 1< -

.... ---

--

--..~._.....,.w= = - : o.c:.-~ w...,. ,. .. 
.;_£._ f-. ,. 

,._...c.-... ........... - .AUU. 
-... . .......... c.D 

-- l.~ -.._...-.c . ..,saa.ii 
-.o- .................. 'SG.4fiiiio.,-~ l,....7 
..... ~ ...-1 ~Jc:--i~t ...... W...W 

W-. \.~ m 
~,.._. -

~c:.-.­,_ .. ,r~ 
E ; z:;~ 
......,.. .. ~o------ ----=-0. Dri'" rT.,... .__. "' .......... 

• 
C.-= "'"-~ ---"""" ------........ -~~ -·­~.~~-~ 

.......... --~ ... 
.... a .., ... .mnv1E OF ..... NID ~AIJJJil6'C.AL. 9 1611'M .C. 

....... _. ...,._ oa-. .. ..,.._ ,.. a. .... , .... fl. T. 

1DftOIIW ... -..... ~o-f----~~ 
,.__ ... -...... :..c. o.--.. . ._ ........... ... .... -­.. .... ...... 

--~~----'---& 0. -

-­.._ .... -­D.&. " o.-........ --­.... .. -
Regraded Uclassified



MEEBJINIT 
CA ...... B · 

o...,p .,_ =... ~ u.c.ne of a 

-........ -..~~~··· 
,....~ ~~ u..a. 

t o• t.e;&~ ~C..... 

a ~~»....O u4 

• ............_ :..:~ -· looM 

... :.. a,.. ~ -~""t&.-Juwl • 

~ ..... ~~;I. Si400p • a. 

...._ ___ ..._ __ 
--~·"lllool'-• ,._. n a 
n a 'D $ 

-~~~ ..... FP' 

ARDNER-DENVER'S IMPROVED 3r DRIFTERS 
MODEL Af·89H - AUTOMATIC FE ED 

(1 -r'.~"':.ta !"-/ ~ MODEL D89·BH- CRUK FEED 

II/~ - . .....a:au. ............ hDIJ.I M 
e G;n'-"' D-•ur .,,._, .. , .. .......,.4W-J O..,...a..S. 

- a ,.......,...,......,. ... ....._,.....,......._ ...... 
_.......,..,._..,,.........., --a.u ... ___ -___ _,_ .... __ _.,.._.._, - ~ 

--· ~==::! ~-...... ""'~ ...... .... ... ~--,-...... Jg,p.a~....._...... -----·-*'-• 
n.. ......... - - ....... .. w.............- .... _ ..... ... 

_ .,.. .. ..,.._~ ......... -~"""·•" •-*"'"--* _ ............ ..._.,.,_ - ._.. ...n ••• , w .......... 
...._ tl .._ ... . , ..,_, n.., eloou tt..el•t-l Dr-• Tlte 

- .,... w lr;H. U.. ..,... _.. *'411 ~·,.~•illf ..,. ....... • 11 .. "' 

_ 1" 9119011, 9 "I' ,., ... to lin•• th• IO<i • l' G•••••• ·O.•••• 0... 
... 6ou ,_ ...,.-... · A ... ,o1,.,., ()maq-~ 

,... u -.-~ . ... u...n~.-

Regraded Uclassified



MAKING A GOOD AGITATOR 

... ~- ..... . --cu.... ........ -

FE AT U R £ S 0 F TIE 
•ofler" 0 0 R R A G I TA Til 
1 NIW VUt AHO ll'Vtl 6lA.I OlM~ ... -­...,.._~ ......... __ . ----...... ----::..-....... _....... .. -- -
2 •~l..Wt!H6 Cl'u I _. -- ... -...-.. _...__-__ .._ _.,_ .... 
3~T 4!1 AV~ ........_ no...~ ......._ .. ....,.. __ .. _ .. 

...... _ ..... ------ ----­_. ...... .. -"""-~- .......... __ _.,. .. __ ......,. 

-
. .....-.... ........... ..... ----~ ... ... ....... 
... -­..... __ ...... ,.. ...... --

""'-"-~ - ·- .. ------ ---
~--T:Hl:r!.-;2naaas~R~R~. ~s,.;~~o;. ;.~.~.:=.=y=,N=-C -

······· • . ·~.._y ... 
' . ~~ .. ~: .:.::. < '. :.._: -. ~ -. . ·, ' ' __ · - . 

. . . . . . 

v\INING and 
v\ETALLURGY 
,. 

• 

MAY, Itl9 ...... 
• 

li!M~ n..,.......,. o­

Jif1lllliell• ,_.~e ...... -~-_.... ___ .., 
~...-.- .... -
..-..o.- ...... -·-
( ... a16 ..... --~ ., ... 
...,.,......,..,. 
E \ .RI.."' Ill .... -· .......... 

tior r..tmlloo .. I l'l"r""""" • "'!­

"' ~_,... .......... ·~ ....._ 
~ "' " Pfllnl ,.... :MI'- j..­,...,_.. . ... "- - .,_.. 
..a ... ~'""·--­., .~ ......... _....._ .. 
be~···.._... .... o....- ,__. ...._... ...... 

~- ~ --~-­. ... ._,._,._..- Wt. _.. 

* rft • • •..,.- ~­..... ~~~ .. "-"'- ..... ._. --
~··-----­..-w----_... •• 
~_,.... ......... ·~ ......... j__..... . ,.._.._~ .... 
. ... .... rW' .... .......,_,... .. .....,.. .. _ ... ....__,.._ ·~ 

puud .. ...,... t _._... ... -

~--...-.-­
~ 1\oofw-~ _ .. -
._ ._ _ _.._ I • 

P~ Jr4 ... - .__ """ 
)' 'r .... t~--......- -- ..... _.... 
:IW> --- ---­.. ~ .. ._. ... ... -,.., ... 
. a.. ..... "·--· ....... ............ ._. .... 
__. ................. __...... .,,.......,...... ..... ~- ..... 
~ II II- ... "' ""'""' ...,._._ • ._ ... .... ...._ ......... ~ 

li wa- ~· ~ _....... 
- ..... ,_or~ ...... ....... .. -~ .... ...... _....,..__. ...... .......... 
~·----..,. '­--"-" _.. __..., -.......... 
,......._.~......,. .. 
"""""' ............. ........-­
\l ~· """'- 1'\oo -­
..il .__ .. r.- '- \.ft. 

£,.,.,. ._, • ,._... , .... 

f •crm'-. • .. ....4. , ,.w. ... 
UU! n ~.,_ r.. ..­_ _..~ .. ,._. 

... ''" .... ~r- .. ~ 
--" .............. _. __ .. _....~ .. ..... 
-~-~ .... ... .. 
--~--4'- \ ...d ...... ~ 
~ .. t-~-
_-.~ ..... .... ~ 
~,.~ ... ~ -.. ......, ....... ~ ... ...... __ ,_,.,. __ .. ......... 
.. ,... .. --·-i • • ...-~- ........... ...... 
......... ..c - •. '" .. .. .._ .. 
, .... - ,oj - ... ~ .... -·· - ... . 
_.,..,. lllr ,..a.,.,. ....... ,... 
..-~ .,. t-,-• -IJ ... _, ... ,_ 

- "' 1~ .,.._ • c:.-,.­
'""'" Jl_ .. ---J~ 
-!\11M""._,..~ .... ... 
~ .......... .... . ,_. 
~~·-...._ .. (" ..... ........ 8-Pf"'' ___ _ , J 

,.......,. .- .. .... - ­
- •- me...,. • "- \-. . ..... ~ ..... _..... . ·--- ,....,...... ~ . ...,..~~ - ,........ ..... ...... ~~ ~ .. .... ........ -.......... ... 

Regraded Uclassified



--... .... "::.....--..-.. .. ____ ..... ..,..... ........ ,.. .... _~ ......... ,... ..... ---'-.... __ .....,..._ 
::-::;-;~;::;: ......... ...__, ...w.~,..... __ ., . .......,_,., 
._...._. .......... ... ...... ~ ........... ....... ..... . - ._. .... ,....~ 
..._._..... ..... 4 ..... .. 
....a.4 .......... ._.,_ 
~ 

.,.,__ .......... J. __. .. .-....... ..,......~ 
..... - ...... -u::s-= 
..................... .--.11! 
....-..~ ..... y .. ......... ~.......,., ... _......_ ... ..,.,.. ... . 
--~ .... --"=" ... ~ ... _ .......... ... 
~..-..._ ............ ... --... --~ ........ ., ..... ..__ 
-4~--­............................. 
_... .................. _:prior.. £ .... _ ..... ....,.. __ 

~ ...................... .. 
-.- .. -. ........ k 

.... 4c;..,... ·-~ _......__E._._.._ 
·-----~.te..~.J 
~ - ---..~---_ ... _ .... ........ 
....... ~ ... ps6r:-.. 1 ,...._ ........... .. 
... llllllll ............. .... 
... ... "' • ....,.. .... SiiUIII ..._ _ .. __ 
--., • IS Jo. -.. .._ ...._, _ ............. ....,....., 
........ ... - ._.._ l..lle. 
.. ~- --»a..s. ....... ...... _ ........ .... .................... 
.._.. llilir_ ,_....., ~ __ .. _......._ __ 
-~ ..... - -. ... --...,_ -... --_.., ......_.._ .... ,.,........_..,... ......... ..... ---. .. ,..... _ ... . ....,.... .. _ 

--......--~ ......... ......... _.__,..... .___ ... _____ __ 
~-. ..,_ .. --. ,...._. --

211 

-+ 

Regraded Uclassified



-ft . . ..... ~_, ... 
..-..re sttl!r-S... 
... A....w.. ...... •IISW. 
c-.~ ....._. .... .. 

I ,._ ,.,._. -1 --., ~· ... .,.., .., .,., ,_., 
Of -- * .-d- -- -.. -. ..... ·.~~ 

._ ., • ......_ ..... e.- Doe. il 

- .. h.MI .-u. a.d ~· 
-.. I• h.l. _....\ : o. ~ Iii ~~~nt~ 
,...,. •• ae'"'oot ef lllllllnW ~! 
l "..n......,.. dw t..-o IM'f'd IIIOL b) 
_, ---. b,.. .......,. rulurin. 

Ah--"-1~Me ..dr 

--~- ......... 
t'ft.,.--~ Stil~~ 
.... wd '--=•- .... : I 

~~·-l"'d' ..... 
~~ ... - tJiilwt ..... ,..... ..... ..-......,o.ar:~ 
~~_. _.. ..,.a.p.. --........... ..... . _ 
...-.~- ... --~ 
.. .................. -. c,.. 
« .... •:-'-J.t. dw: 1w'll ... to tD 
a-1 !. •• opn-.t'-: I:Jpically. die 
~~~ ll&qM &l't' ... bo.., ro,... 
- .. . ,..~ ...... lk 

·- · ~·~-~ '"" - be ..... "'-'~. lrimd. _......_,....... Hlo!Wr-. .................. ~ .... 
~ ... -.....- ..... liWr 
.. a... .. ~~~~ 
b-. 0.~ ...... -,.... 
- . ... ., ... Af'C • be.!: 
......... \acl .. -.l-k _. ..._. ...... ............ ... 

J. s...u ... ,_, ..., -_, -.. ,.,....... _,... -..... _...., 
•....UAtlr·-~·· _... -1 ,.._.,..., _.., ................ _..,._ 
... ,... ........ o.- ... ~ 
...._.._ -~ - rp: - • libiy 
, ..... - .Wftt ·- .,..,.. .... 
n... jek ....... r. .... ...d. .. 
liM! .. -~ he ,.. bGL - .. 
,h-, '-it• • br-An ~- of 
· ·h .. ;. 1Uil~ - · S~i&lotioll 61t 
bdw-r with tht ftwetdl I) pill ef -- •hr Glle • ho w~l ~ npm ia 
• td,.eJ~r MnGW kdt.nit-.1 !WW­
t.dln ...,. the 0lle ..,.boo wil ..._ 
.. } .,_...tlw~TU· 
.... ..,. ... - ol dw --.. 
t:t..~ar.. ......... ~-........... 

4 ,..... • ,.. ... ,._,..,_ ~ .,.,., -~ .,,.,...,, ..... ,.. ,.. 
,....,. c~s.-., 

r ... .._. ~ ..., -...., Ofl'U'" 
.. ._ .. ._,. ,.., ., lk w.W 
..,,. ~ .. ,. "-'o. f'llpiul 
aacl <'OIICIIM.1td bf A...-it-M ~,._ 
~ion.. dwn .... )'I wm be • ck­
.. w..t l111 A11~ottke• mlnln, eap. 
llftn Ia ,o abrold ;.. mi.oor • wdl 
.. ill '*'(lffl l•pao"-111 ,.it...... l\c 
r~ IJwit. I• ~.a. ~~~~~ ,.._.. 
,_..kpeW t.t f.mp~ ...... ~.....---
... ~ ,...,., ..... l.oottip ~ 
·---- ....... ..,~11:' .. .,.._...A_ ._ ... ._ ... 
he ., ~, , _,. • • &.nip -
'"' ........... _.. ....... 
.... ...... .. ~ t.cnn ,.1 .. 
·~·~ ..... a.adpt 
•I "-r, c...,.qwlld) . it ~~ ... ,....,.. ,..,, ... ''"* h.il> t'MiN' 
~j"fh,. r ul!ll:'r Ollb.lde tJw. fJ'~tW 
Sl.tft. A fftlt wte1t 1•1'1111 • 111.d. 
-.Ar:r numbu uf •l•·e.) ~·• Wp1 
~~ .... 1o • fomp tll..u--.t. 
,!"..,. _. 0'111 el tot. ue lib-tv r,. 
. .... ~ ... f'IOI'flft .... u. s. A. 

.1. ,.,.. ~ltHI.I --. .u.... ,._ -__, -~·,. ........, ~· 
..... "'--J ....... ""Mot'-,_ • ,...,, 

o... ..... ,... ............. ..-:T-...._........_....._., 
~ .... ..p.w.-.~ ... , .. ,.,.,. .... , .... _,. 
...._ n.. I:AA;c • lllld ef ,.,.cW. ..,., ......... ,. _...-
~ _, '-""-~ .. -
.. , ... Nllt -""Po l'1le '-k "-

,.Ud I fi 

,lT6$"*_.. ... ,.....L­
..t\. Wliroit. BllllWI.t - T .._ 
w....~. .. s- r,..n..e.· . ... ..,., 
r.-. • • """" ,...,. '-"-~ • ......,... -.,.,;,.ao. , 

....... AHD o.oETAU 

M~--:. =.-:.::: .-.. .......... ......... ..... ........... ..... .,taw ... 
.... d ' t a ...... ~ 

.---.. W'll:ii .... _. ., .... ..... ~..._... ..... . .-.. -..... Ill ........ ttr.r... .......... ............................... ............ .. ...--. ... , . .................... . 
__ ., • .,. ....... u.. ... 
"' ...... ...alk .. ,...,.., .... ........ .....,.., ... ..... 
"'"'-'~ ............... ~ 
"-"r-,.t .................. ... .., ......... ... .,~ 
.... l:r ................. ,_ _......_,._.-...ef Ha-. ., ....... ..._.._ , .... .. ...._., .......... ... . 
ct-7.t .......... ,,.. .... 
....,. .... d o?' tee ........ _. ... .,_...., ........... ~-· --- .... \, ., ....... ==--.... _ . ..., .... .... ..... .. ., ....... ""- ..,._ .... .... 
,.. ......... Tlw~ ,_ 
,_ _,._ .... MdMo.- dl, ~ 
.~ ..... ., ...... ,_.., •.. ....._,., I. T. A.Rt -

.,.......,. AMD w[lAl f9t 

C t rmany • s Drive For ~ 12 

• Mineral Self-Sufficiency 

Br c:-<.t w.l W"'r 
~~.-.~ ..,._ ., "' .... 
~ .. ........ ,......,.._ ll S.~ 

- <IS.. -..... A..l ~.L 

KilO.'<; .. .._.,_ -

~-·- .. .. ........ . .. . -...... ,__ 
a. r...,.r .......... ~-. ......... ....... _.. ........ 
-~ ... -~- 0" ..._.., .. ....,. .... _ 
I:YI ....-. ... ~- ..... 
..... ~ --~-­,....,.,..._ en.-, • - ...... 
- ., Pftl ,.._.. oaf~ klly. 
..... ~ .......... -'., --.- .. --....,.. .... "" . ..................... ~ .. 
.._~~ ....... ......,,..... .,..., ................. _.... ,. .a.-,.......... ...... ... 

.,... ... .M c...-. . .... - - ­
• "'-""B .. - - - u...:e-.,. .... ....._ ... ... 
- • !~iii~... ...... ........ . ....- ..... ~-..... -,.... . ......, ...... 
~.,....._, ,...~ ........... ___ _ 
-~- ,_,.,.,. ........ _. 
~ .. 

·~._. ... ~ ... -

Regraded Uclassified



....... ....._. ................ ~ - .....,.._ .......... -.. ... _ 
~ ............ ... .. -...-... - ...,.._, 
--..-~·c..., ...... --. ... _ .. ·--- ..... ~ ........ ..._. __ . ...._ 

....... '- .....-. w_, ... 
,_.-~---- · _,.. ..... _.._ 
....... n...r~....,-­
.................. lft ....... 

-~ .............. . ............ ~ .... ,...... 
'--_. c··..u.. .. 
....................... I 

....... --u "--4 .. ... 
c.r..- ct..... ......... -- il ................ _ .. 
-... ...... a.. ... 1 .... p..._.... ............... ,.. __ ........ ,...._ ... 
..... ., .,...._,......d.­__ ...._ 
~ ............... .. ...... ~ ............ .... . ....,. ......... , . .. ._ .. ~.,-­......... .._ __,.,., ........ __ ..... _ ... c;..._,-·, .___.,...._......., 

':"' ......... -..... -...,... ___ , __ __ 
...... '- ._ ...,._,_ ..... -. ........... ~~ ...... ..... 
_,. .. ._.~----
c-.. .... ._ .. ,.... ... -,___. ~ . .._ ... '--
~ ....... ~ 

' ..., ., - _..... t-..,. . w- ........ '-"- ... 
f..-........... _,...,~ 
--... . ..... it. ~ .. ...,_., 
£-... .,....,.,_.,.._., n-ew"_ ---... ............ v.,.. 
.... ..,._...,._, .... ..... ..... Oft'll" ..... ......... ~ .. 
___.. . ~... .... -- ........... .__ ....... ...... .... _...,_... 
.._ .. ._._,........ ... to... 
...._._l....,.~r.~ ... .__t--_....,.. k 
~~ .... -- ... . _ , 
- ............. 1'\w~ 
---~.._._._ .......... .......,.y ... 
........ _a...-. .. ..,.. 
Pft' ... ,..,...._ ... 

E 
...... 

a -E 

0 

- --___ ... __ __ - -

. _......... ..... _ .. _......_ ,__ 
..... ~ t.-'c--

Regraded Uclassified



c _..._ ... ,.,ay .. -.. -... ..... ..._ ,._. ..... wdw•U.... lthu 
.-~ GMil.rtlftl-a lnlcftl 1• 
die: ,n..d.pel ......... ltUfartu.rint 
- lo .....,.. e,. ....... ... ....,__, • ... A-"- irM ....... .,. ................... . 
--~il·,.....we-..ee.. _, .......... ~lwt-· 
tii* • .,... ., an. ...., ..,. 
1.GOIUIOO ~ .. ltOin «MMIftl&. be­... - illu.i•l"' th. pn»ent A­IN. ,. ........ ,. ., ahoul 450.· ............ ~­..--. ..... _,.... .. -- ... so.. ..... c.....,. ... 
.... - .. ,... - .... 1.100,000 .... ., .. u-. -" ~ ... 
.......... b.t ., .. lwoH• 10 import 1bout 
1.,500.000 .... ~t if-011 Oin'l t.e.Wor.. 
.,... -- .. ~ dl.t blatt ,.,. _ _.*-"!~,.._, 

..,~ .... -­.....--.......- . .," .. 
~lft ... t'lill.ft~re­
--. el ....,.Ukoro. ire~~~ ~ -"'· * .um.e ore~ ilt sqe,. 
la.l .W. 6 to 1 fl"' CCIII IIIIII3IIMIM ... .- .... .,,_..._oflllc 
T- - villi ....- 12 I* tM. a ... .-...__. .. __. 
.......... ..._~ ... itit 
Ml ~ .... dw,. CUI _,. 

~ ..... 30 .- ftftl .r the ~ 
~ptiolt ttqwl.r~u. P~t 
.-.I. prodlldio. (ll llleM ore. 
....- .. ~20""'ttn~~oftl01t­
_,.-. • \.m. ....... ,... • f ..... 
,_. .,...._- ...., .. _,. I ~"'' 
... el ......... t.,..,. ~....,. 
t... s..l. Alna. ... lriiW. l..at.a. 
'....au ...... ....... 111-i~~et 
fUll W R-t.. llq.ary. Utctto­
......_ aiMI \'t~toe&n·!., lhe brttte 
prodwftr """e; I• CMd.c.l(l~ Ilia. 
n.,. -a.. "-~ • .we ..wtr low • v-!'t- ,.,.,.... ,..... ts .. 30 pa 
---..,~ ~ ....... 

"""'"" r....,.r.. ........... - .. ~ 4:llfdw.. dw. n ·peon.r.r. .,C-
-w~-
"'-*-'• ~ttomilr b pro-
~. eet .... ). '"" W\'C!fal mdal. 
"-"f;bJ ...... ,.. .. cL-.'-c to'"* .W -.1 a. dw...._ ...._ T..te,. 

-~.un..-­, ... ..,.. ·--. ,.., .... ..._ ........ . 
*"" ..,.., ~ 
M~ .......... 

Regraded Uclassified



- ·­.. _ 

---· .. _ 

- .... . _ 
-'- ..._ '-' ,.,......_ _, ., 
- ......... c..-, • .......... ~ ........... ... ...... ...... ~ "'- ...... 
"-"tt. - ........ -.....- ... ---,.,.....,... ... .._. ......... 
·~ -c.-, ......... ~ ..................... .­........ . . .... 
....... ~., 16t. .~ .. ,_. 
--.-~,...,_ ... .. 
~ ................ _ ......... ~ ... ..... ........... 
,.,.......,_~-· 

-.--~--.,. ........ .-hu...--.. .. ~ 
, ....... ., a.-a-,. ~ -
11/t't ~ 4riiW. ... ,..__ ..... _,_ . +ed n.-........, 
~ .. - - """""-- • Cft-• 
...,. . ..... %.5(JI)JJ(ll) ..... ..__........_ .. _ 
&.. .... ._...._...~ . ... 

·- u oo.ooo--.. ...._-...... ___ ....... .............. __ ._ 
l..6CJl.Lo) - - .... _....., ., ... ,_.. . ""'- . ----...... .,..._.,.,. 00) ............... ......, ... ·----- ...... ..,.. .......... ~ ...... 

_ ._. .. ,. ____ ,... 
,. .... -- - c....-- ----

... "" Regraded Uclassified



Recently 

Eleded Oiredor 
I 

A. I. ME. 

What·s Right With Coal 

,_ 
TD •Iilllw•.._. .. .,._,.~ 
L --'6r.-... GM-

- ,......---.., ... c:..& 
_,._. f. ,....l "" ... ~ 
Sw. 4 J1l1: ..._ -.. T• ._.., ... _..__ ........ _ 
.,., .. ee.aa.., ......- ........ -
~ ,_...._ .. ,..,..._ ... . .............. ~ ... .,_., ........ n.-.......--...:.­..... .._,.,---.. ,_ _. .. 
.. . ......... dlikc. ........ 

-.n~~r.. ---· 
----:s~ u... ..... .,..... .... . .... _. ... ...... .................... • t...,. · ·s . JOCD~ ......... .. l9:9..... ~ .... . .............. .. . .....,. . 
... .-.. ... ~-~ ....... be 
.. . ............. c-r ... ......... ................ ~ ... .. ....... ~ 

n. ~ ,.,....._.. ....... 
-~

 ...... ,_ __ _ 
-...t ;p f 's w ..-.. 
~- ... c.s. a.e--.......... -....... ..................... _ __... 

W r f J7511 .... 0. -.... .......... .......-
~ ·•-w .. _ .... ..... ...... __ c...~--~ 
~ .. _,.., .... -u _..,. 
~ SU.. ... lit ,_..-. ., • ............ ... . ___ ..... 
--'::-~ c------

.. .,. 

--GII:-'T .. ._, .._ _. .......... "- ,... ... 
...... ............. ., ..... s. 
~·--...- .... .., •r...........,. •..., _. 
Mofll*; et ~· ......... 
tlwt. the- -...en-~ 
.......... f'""11'W~ .... ,.. 
- ;. !I.e .,., ., ... ...,. .libf• ,...._.__.....,..., .... 
... - ........ '-rlib-... ~ ..... ,..,.,.. .... ,... 
~--.\&~ .... -._.- ............ , ,... -'. 
~--.. .... -ww~ .. 
.....,. ... ""' .......... t .... ... 
f:IMII.:a_ .................. ...... ............. ,.._...,-. .... .._ .......... _ . ..,._, ......... ... 
.. ,.en ........... ,..,.._ 
of • $3.000.001 ,...._ ............ .. 
~.r ... ww.~-.. ... 
f'"I*..UO. "'.,.,...... IIH'Idl•l ..................... ~~ 
JIMf • * _...,.. ....... 1Wt • ...,. -.. . ....... ---"" ., -___ ........, .. ~ ... 
..-.,..,...........s.AW .... .. . ................ , .. ........ _ ...................... ~ 

Regraded Uclassified



......,. .... ~ ... ..__ ...... A,_ ...... ~ .. .... ..... ,..... .. ,...... ...,... 
.. ......M..._ 
100.000 .... 100.1100 ....... 

._..... 
I N ,_. ,_,.. OMI _. aiiW ,. 

_."'II fw ~ Fftll: . ........ ,_ ... <bdy---.... ""' ......................... .. 
.......... at .... ......... .. 
.. ___,. t.tm .f.& ~ 

anW•f-'IMI~-:131 ..... 
.... n. t:. s.. .__. el illlw. .... 
... --..d. ... ,.,. ........ 
....,. t. _.. « e ' ._ 
....... ,_. ~ .. 1937 ~ 
tun.736. A...,..-..- .,....,... 
- '*'-'* .. ,..... ,.W.""c 
.......... of die CMJ ......., h. 
brn lUCie ... .a..we ......... ....,k., 

Aodonrioo ........... ,__ .. .... 
--"" ....._, ol .. ~ 
, ...... .,T .......... .... -. 

- c:..l._,_., ---..... ............ WL .. _.ol .. .... _ .. ........... .....,. .. ,_,.....__ 
~4dybf~~~ 
_. i.dllltrial ~ 

Fortilyfltc tU 1"*1 -......1 ., .. .................................... 
l)drosr-.phm.. dw ,a.,~ ,..._ 
,fk1 ........... " ... ~ .... 
•A! ,....,..,_.,._ ~ n,.,.-...,. . 
... .... •..U.:- c.~. ...... ,.,. 
~~.,. ....... _,n _., . .. 
. .... _._ .. .., 1\ne .... .... -......... ...., .. 
c...-~-- ... ftd .... 
...... '-d. ...,._ .. llll'lich -
flfiW ·-d:OJ 1 ... ita ..,. 

c..l ... .. ~ Od.'"' 

P
u..,s_.~ ..,... ... ...... _ ........ ._ .. 

c..t rmw.. _. ...,.. t..t. .,-_. t~ 
tJw. ~ ... Socldr ., ~ 
...... l_ ne .-«t.a a. ...... ...., .. c.._.__ 0~ Ore:&. i. ..... .. 
...... lf'llhb.l _.._ - ..... $r.ll ... ,_., _, -......w.,... ..... .. 
-.a. .t the ~ A ....... ·-.... OifdwW._,....._.. 
......... ..- .. c:.. Sw.r ~ ... 
... ......_ ... 'M;_ .... .... 
"' . ,.,. ... cetm 8 ... 

..:::::- -...: ..! .. ;.,..• ~ 
_.... w.f • ewr.,. '-' WI .4: 
~~~--~ ......... 0. ..­........, ~ """' c.w. ,_· • 
..- ue a. A. sa.,.._ «'-k ... 
J, £. T....,, 1L 0. Creft, H. F. ffd. 
_. IL £. N.W. S. L .W. .._ • 
d. lnul ~'"' - .,._..,_..­
-- A. H. Di.rda. C. IL ~.a. L F. Sc:ih.A. _. W' A. .. ......._ 

Progress in 

Combatting 

Silicosis 

Regraded Uclassified



.. _,..........,._. ........ ...._,. ... ....... .. ~ .......... .... __ .. .,.....,..., ... ._ __ .w... ......... -. 

~----­........................... ___ .....,__, ........... _ ...... __ ......... . .... .... -,...._,. ... -.... _ _... ............. .. ............. .............. .._.., ............. _,.... ........... ~ .. .................... ...... -,.._,....._. _____ _ .............. __ ... 
-.. .. ---- --.1: ..,.,. .............. _ ......... .., , ~ s-..._,. _ ... - ............ --.-..-...: ,... ............. ---... ..... ... 
ld ·~-= a , x,_.,., 
_..... I .... _..., _ ... _ .... ... 
--.. .......... ... ..... __ ............................. .................. ...._ .,.. ...... .,_ .., .. -.. ~-~--....._, .. .._.__ .... .. --.. ............ ........ .. _ 
n..- .... ... ---.. .......... ...... 

............ .....w .... ~ 
_..,......,._.,.~ .... _. ............... ,_,_ ............. ----.., 14.- ... .......... .._ ......... _ - -n..-..,._ ...................... __. -.. - ....... -= .. ...... _ ~ -- .... __ -- .... ..., .......... .._ --......... _.,.. ._ ... ..... _ --............. ... --...... -................ 

....... _........_ .. ..... _ ................... .. 
----~ ... -.. ..... .. ... -~ .. _.....,.. ........... ~ei­
............ ...,__ .. k _...._ ... ~ -- .. ...... -.......... .- .. ..... 
----~--- .... .. ~ ... -----...... ..... ,._............._r--
liil.r: ......... -" • .... _......_..., .., ............ _..._ __ .......... ~.,.. ., . ...... .. __,.._ ..... ... ._.._ I....._ ...... ..,--. .......... . - .... .._. ... . ....... ~ ................ ,.. ? I., .. 
........... .,... el& ....................... ,.. ..... ~ ... --·,· · 

........ _ ......... _~ 
---..... 4 ... , ... ~:_ ....... .. . ........ _ .. ......... .......... .._. __ .., 
•-.-..- .......... .. ..... .,_ ... ....._.,_ ... ... ..... . .......... ..._. ... .... ..... _. ........... _ 
'"""'" .., --. n. ......_. __ ........... . -... - .. -..... ..... - ....... ...., __ 

e ... .,._.....,,.. 

~~-~-

--~ 

....., .. _, .. _ 
~ ......... -. ......... ... .. ,.,...... ........ _ .. 
..... ...... ---:-,..... ... _ ......... .. _ ............. ......... 

---- ~ -..,::.-............ _ .,.,...,_ ... _, ..... ... 
..... ..... --- .. _ ..... -.. .... ,_ ..... _ .. .. 
~., ... ....._ .. z'; - . .. _ _. ___ _ 
~ ............ ......... 
p4 au .. _._ _.. ........ "" ..... ... _ ................... .... 
-~-·--- ........ if ....... ... .... .. .......... _ .... _ ..... 
.... ...... --..-

........ n._..._. ..... ...... ...... ......... _ ........ .. .., ... _. ....... ... ... ____ ,... - -·-......... .... .. .................... _..,&.. 
CliMe ................. .... 

.....~.----.. ..__ ............ ....... .. .--.. ~- .. .. _ ............. ........ .......................... .. _ ............... .. .- ...... _ ... 

......., ............ .... --..... -.. ... ... ,.........,... .. _, _ ........... _ __ .,._. ___ ..,... ..................... ..._.... ............. 
~~ ._ .. ._ ........ 
...~ .................. .. no_ ...... "'_ 

....... ·•!-o---_..._. ..... ._ 

._..... ............ ..... ..... .................. ~ ... .. ~ ......... .. ........................... .._. ................ ..... .... ................ ..... 
...,-~-- ,... .. .......... --.... .,., ....................... .... 
..,_ ..... - n. ~- -....... ... .__ .. ,_ .. ................ .-, ..... ................... .. ,._... .............. .. ... .,....... r...._...,. ........... ......... _ ... ____ .. . ...................... " -----__. ............. .. 
.......... -No ......... - .... ... ... ....;._...... ..... .. ...... ... ....._.-. 

Do Our Mineral lnclusb ia Schools 
Give an Engineering Training? 

I
~ ........ ,... ... E.C.P.D. --.. ......... .. ... __ .. . . ......... ...--.... .._ __. ..... l ... ......... _ ........... ....... 
~ ..... .,......, .... .... __ .... ..,... . . " .................. . -- --.... ---= .......... ; t I 

0 
... -:.. :..... ............. ... ......... ,_....._ .. ..... .. ...-............... .. ... -----~ ........................ ... .... . ..,. ....... ___ _..._., ....... .................... .._..,_..., .. 

.:~~~----

..........,_. __ ....... .............. """':"""" .... --- ...... .....;.. ..... ...................... 
~;.-..,.. .. _.-.... 
~. ......... ~ .. ,.. ...... ,.,. 
..... ~-~- ....... ... ..- .... -..... ... ..-.. -· .......... ,, .::rA:. .,.,. __ .... -....-. .. -·-""'-~ . , ...... ........... .... - .... .. ..-- . .... _... ,...., .... _ _......-.. .... ...... ~ """' .......... .......---. --·---: - ____ ... .., ... 
:;.,.. ..... ... '"'"! ......... ·- no ::,_,.. ...,...,... ,_,_ ....... 

Regraded Uclassified



To .----w.~ .. _.... .. .. ... ...., .. ~ ... .. --w. ......... 106pW , . I ._..... ..-.,..,...-.,.. _____ .. 
....... . ~_. n_ .. Loollo ___ ..... ... .......... .. -.... ................. -
1• 1 .................. ~ ...... ... ..-"'!-· ~ ~---· ...... ........ ... .. .- .. --...-. ~w .. ................... . ,..,., ............. ~ __ ..... _ 
C.. lo-~~ ~-.--
&r-~-=~: .... 

., __ 
............. ~......,._... ---~"::w. ...... _ ,_ __ ....... . 
~~~··""' --~-- --~ u:a ...... ........ .. ...... - .-... "":. . ,. , .. - :r:=.. - _ ...... -·- -----..;::;,-,.._ 
--........ _.. .... JJ - ............ ._ ... .. -.. __ ,... ..... . - -·~-­a••·· • ..-

Regraded Uclassified



.._ ... ---- t: ._. • - .. ·- ... 

Ot.-...;.w,.._~ 

-... ,_ -......... -.......... 
""""" 

... ._ ....._, .... .... _ ... _ - _,. .,__ - -- ... ._ ... _ - , .... -~-
......,., .., ......, ........ -- = ........ ...-- ....,.. 

"" 
.....,, --------c..u:ru. ~ :.. r..-

---
...... poe • ....a-u.,..,. 
.. . Lr.~ ............. .. 

~-~ ...... . c........_ .... .._.._ 
iltll.~.....,...rW-.... 
- tt.- ., • c.u c... • dw 
.... .,..,. - ........... - 1-.1 
~ ....... ,. ... ,)~. 
ooo.ooo ................. ........ 
0:0. n...~-~ ..... .. 
~--s.,r:~.,.. ... ..................... ,......_ 
·~ ....... , * I 
'wt.dC... ............ ,....,. 
..w ..... ~-~ 
ia \tr-.. n.~., ............. 
-- ~c.-.t... T• --"!:- ._ - ...._. ...,. 
..... '-'!- li: I ' pc .. .,.... 
..w-•c.-.~L.:s~- ... 

~---· - fJr-1-. too. - ........... 
--.... ~Oftl.rJ. lft". ~c-- .... ,_.c I ........ _ ......... .. _..._ ........... .... 

... ,."""··· ..... 0.....__,.,_. _ ~ ..._ __ ._. 

.u~ ........ ., ......... .._ 

.. .............. p .... . a....... ... _._ ,-.-. 

................. , IC50 • 
..s ""-" ""' ............ .-c.., .............. ___ 

0...,. ............. ,.,...... m,,..,-. .,f pW. .a._ bL 
«:o .._ ~ Ito~. ,....,__, ............ .............. ... 
.... ....... ll._"l.Lit, ....... 
...... o..-. .. .......,n,. ,.,.,._ _ . ...._ ...... 
6.fl.._~._....._. .. a.._ 
............ 0.....bw",4._ o...-.... .., - ,_..,_ • 
1912. .. ~ ~ - ltt1. .. 
41111 M1 ,_., f iJ'O!LOCQ ..... 
..W 19'JS, _. ill w• 0. 
..-..alt:lLl\r,-..W......_, 
~ ......... ,..,._.a. 
w. .. J-. I. 111Jt, • ._ lliDJt!.. 
t.U ......... - ........ ,._.... 
tl$1.;4.11:vl. ~ lM..r NX.­

ll1:tt. ... -· ..... . 0.... •.. .,...., 
n.. ..... 6.-...,._.....,. 

- c.... ..,...,_ - "'­...... ,......,.,.._ __ 
....., .,~- .... 
~ .... ......_..._._ ' rtn.,_..,.,..,... 

._.., .. c.-6.- .... 

.... ... w • ..,._ .... ......... ._..............., _ .. .... .__........._ . ......., .. ....._ ...................... 
- ... ~ "-"'-- c..-.. 

........... _ • ....,_ ,_~ ... -f-a 

........ NO WBA&.U'r~t 

n.--. ...... ~-. .................. , _ ........ : _....,.. .. .....,_,......._.__ 
.._ I _..........,_..,.. l - ·-... . _....._ .. _ 
..-. .. ~ ... ., ..,_,. .. - .___ .... ........ 
~ ..... _.... .... ... ,. ~...._ __ .. ~_ .............. 

.........._, " r ......_a...--. r ... u.--. r...-- ,.,_., .... 
&.-a. l .... 

CAiooOoo .. ~­··--

- - ­·- -- -~ .... --­__ .....-. 
- - -

Regraded Uclassified



THE DRIFT 
Asfolow.J6y 

OF THINGS 
£#w.,.J H. R-'" 

T ASTA.,_ .,. ......._.., _ 
L -...~.~~e,,..._. ... _. 
.r ..W L. ,... U.IIN Sl.b W 
~ ,~,.,_ WIIIMI ....,._ _. 
.,....iiN~--.. ....... 
W.. tlwtr ""-•~ biiU... ...._. ,... 
...... ~........._ .. !lif T._,., n. .., .. _,~ ..... ... 
-....w~t~W:...,.. __ • 
..- .. -w,. ... ,.... ... ,.,._, ... ...., .... ,.__ . -
a. OIITJ· a Udt .. "' ... ......, I 
- ..................... ;.a. "" ....... ., .............. . 
MM. ... ...,.,_,.,_,~ 
...... M ...... ~ . .... .......... ....... 

At ,._,.,. .... ......., ... ....,.... ........,. "' . _., -_..._ ,.._, 
c:.w.... ..._ m• ,..• 
r'-" . . , a.-.... :-._,... ......... ·= 
..... ... -
--;c;... ........ .........,_ ... 
0! I ........... .... A-...,, 
s._.__.__. .... ... ...... _._.,_ ... .. -.............. ................. ... ,...~ ..w-._ ..... U • .. ... .. ........ ~~ ............. ., ......... __ .., 

-.....-....._,.DUO_, ......... ., .... ....... _ c--..,._.....__. .... ...... .,.,. ......... ..... ..... 
Tw. ............ "' ...... ... 

Regraded Uclassified



'· -- --·"" · .r~~,r~• 

_.~ . fiEVEWsa: 

T omonow 's Metalwgy 
EJa.J 6p ,__ ......... 

Regraded Uclassified



CORRESPONDENCE 
AND DtSCUSSION 
A'rol_tloo.....,_, 

, I t ,~ c ..... 

---
I w.u ........... ...._., 
~. c;a.A. ........ ..... .. ~ ,. .... ---- ., _. , 

......... __._ IQ ' • .... ,.,.....,. ....... .,. .. 

.. ... .. ..... ...,_a., -........ ... ....,._. ..... -·- ---" ................... ~~~ 
~---_.. .... .......... .......... _ _.._. u--.- ••I:ML . ... ... .......... _ .. . ~ _ _. ......... .... ....... ,._. __ ... .................. ~ _,If .......... _. .-,A 
., .. ~. w­..... _.. ........,__.,...... ... ... ....... __ _. -""~ _...., ............ ---..... ._ .. _ ... .., ....... ...... _.,.......,. ,_ ,.,. 

~-· ....... -
6oHioo9 Aw-r - ......... 
of tl. • ices c Rdioa 
r .. c.-
"\..Tot..' ................ .._.. 
I_ - - ,__uaaz ., 0. 
~- -... ~ ........ --. .... o..c-,.. .... _ ........, _..,_.,_......,.... 
.-.-m- .... ... .............. ................... 

n...p ...... ... .... ... ..,....._.._ ........... _ 
-~ ...... u..a.~ ........ ..... .... ... ...- .... c:-ou. _ .. _ ........... .. ....... .................. _. ._ .... ~ ...... ..... ...... ._._., .. -....... ..................... ............................. _ _ -~! ... ......,_ 

·~ .... --~ ..... ... .,_...._ ............ .. ....... ,... .......... .... ....._ .................. -......._....... .. _ .. ... 
~ ........... ......,.. .......... "'-........,._. __ 
~--~ ......... .--

Regraded Uclassified



AMONG THE 
NEWER BOOKS • ....,.. .. ,__ ....... 

. ...,.. .J .. .,.. -1 c-t.. 
ur- ...... ~ ... a.-· 

{ ---1 11w $' f L fl/* 
', ~,._,.........,,....... 
t ""' ,_ , ..... ,.., JU ,.. lUI.. 

Jtn"'IP .D .,. Jl. A- J.un 

1
, ms ....,. ,_... ....._ .. 
~M .. lW ............... 

.... ..... ,. tf --- _, .., 

........ ~ COMNM Uiklft ...._ 
.. -.u-c. .-.llt.MM ..... , ...... ...... , .................. ., _.,_ 
ffol' dw ~..:..11oa .. 01"-, -
,.._. ,.. ..... _ "'JpM,, ..... 
...,"". akb&, tl..,..J- .......... ..., ...... ·~ ..._.._, .. --it. d .................. 
--.we-a-.~-
.... ....... ..._w,u... ...... ... ...... , ..... .... _.... ,..,_ 
.... aM ._. ·~ ---.l 
fll ... b ,;, ........... .., -

._.. .. ...,. .... {f) .._._ .. ...... ..,.... .... ..,..... . 

.-1. fJ I .............._ pll -... .-1 ....... .....,. .. __ ......,__ 
_, I I} taW. al a _.., al ..,._. __ ., ... .....,.........._ 
n.--.. ........... .... 

ct.._. .......... ....... ... ~....._ .......... .. 
"' ~d. ......,.a.. .. ... 
- w~a-..~_. .. 
~ ........ .. ......,. 
cW.W... S,.CW --'- • II. _... 
Mr -. ............. _.._ 
"' .. -....... . r -.ume ........... .... ........... ., ......... 

$rpuUc eUp1no. .,. ~ " ...n 
~~ wla~ QM!plorw ...._ '-
,.., .,, ...... l\ot .............. 
... , o-plu ... .., •liN• __....... 
.. O<Joda,... n. ,_... ............ 
_. tdeu. ..... '-..,....,.... .. .... 
~ '• ..... pl.dHe n. 
tl-4 . - . _... ..... ... .. ... _...... -~· .... .. .. """-~ 

LATUT AMII~ 
a.-. fll~ . ., . , ........ 
.__, "'-" lL lUI ' ........ ................... ......_ ......., .. ~~ 

v-1 s-..,......, ....... ,.,.. ... 
1:. n. .Dil __, ....... ... ................ 
........... .....,_. • ...e,t.. ..... ............... ......... ... .... -~ .. ......... 
~ .. .__ ......... ... ...-

, . ,....,_ ... C,J/IIll ~ 
It l. c. [•- ._.... April },. 
~..--. ........... ... _......, ............ .... .. ..,.... ... ........._ .... .... 
joft ... .................. . .... 

~C".O ....... ....... 

v.._" N~ ~ ,...,... ""'· 
Jl~...C A,r\llt. \ """lM'l .... ., .... ~ ......... ., ... 
..... .. .. u--1 c---. 
.,wv .. ~,a,.._ 

"'" , ....... t-"• ~ 0.... ...J l/,...,., ~ ,....,_ .. ~ 
G .. ~,..,....,. \Jri &U.A. " .. ........_ .. ........ .. ........ ...... 

"' 'I ..... ltl& .. -....... .. .. - , ...... 
~- ­...... ~.~ 

Regraded Uclassified



INSTITUTE AFFAIRS 
LOCAL SECOON ACHVmES- -...... ..... 

-·---...... _ _ ........... ._...,_. ..... _ -·-c:..-- ......... Apll .. "" - -..._ -... _ 
.... .....,. 

.......... 
W..T . ._,. 

~ .. -­J. l-. ... .. _ .. ....... .__ ..... ..._ 
E. J c-... ... 

.. ,. ... ... 
G.. .. ... ....... ._ .. _ 

1-LY .... 
~a....~-

...... .._.. .. .. ..._ .... _ ...__ .. .. ... .... _ .. ... ,_ -­f _L.._ 

........ ... .. .......... ..... .....,., ... ,... ~. -..... ... .. "- .. -........... ....... 
.. r.,..,.,.,,. - ........_ • 
t... -t .s...t ~ - ... -...... -.............. ._ ..... .... ..__.,......._.. 
~- '- 4 .......... _ .. _ _.. 
""'-""'.. ... .... ........... _ ....... .._ ................... -. ... . 
---- - ---~-­,___, ... ....... .. ..... ............ 
:c..-. ., ...... --.-.. k-- -- ilool ..-. __.._..., ..... .... ...... 

........ ... -e- .. ..... -. u-.__..__ ..... . .............. ~ .. .. 
s..... ot.w... • UJIL ........... .... 
....---()5oiol s,w-.r,;p 

""-"-~ ~ ...... .._ 
Olt.,.. ~- ... . ......... .....,_ .. . 
~ ....... ....,.._ .... . 
"-'-' OUa. T---. ..... t , .... ow.. . ....... _ .... . .__ 

"- no..... ---­'-. ,_ ,_...._ 
o r.- .._.. _ ................ _ 
~-.... ......,._ 

.... ,. ... •• ._. . 
•• 

-:::- -- .. . 
...... c:-... ..... .. ... ................. ........ .-.w..-. ........... s.- -

- ................. _. .... ............ 
"""--~-- ............. ...._ 1 -~­....................... - ...... ................ '-' ... ·­........ 1;.1> ..... _____ 

......... -~- -~ 
___ ......__..____ --.,._,._ __ __ 
4~ ..... ··----­__.._,.........._, 

:r- ~.-.. ...... -­.... . ._4-., -....... ,__, __ ..... _ _._, Go._ ..... __ ~ 
--~ ...... --..... ~ .. _ ... _..,._ ...................... "._ ................ ... ............ _ ... __ - ... ~-..... .................... ...... -. ........ - ...,_. . -- ., .. .... ....... -~--..... ~ ....... ----....... _ .............. _ ....... 
...... ~ ..... ---_ _. -
.___ .... '- ..... -
.. ........ 4 .. ......_ 'l'lol! .... _.._ __ _ 

_, ............... ~-..... ... ~---
~·--_. .. ... ..... .............. __ .... ..... --..---....... _ _._._ 

Regraded Uclassified



~....u·~-'-"-.... ~~. ............ ~ .., ........ ,.. lib,. II ~ - .. 

............. r-."" ... ,..,..... 
......., .. _ .... ~ ..... 
............. n. ........ 
~- .......... c.-...-

....... , ... 11 • .,.., ·~ .... 
-~._........ "' 'lllot ~ 
.............. ..-n o.f " ­-.... ~ .. "'-!..,... ..._ ., ................. ___ 

__,._._ .. ............. ... .......... ed.et~-­- .. -.""".,..,....... -.. ......_.. ...... . ....,~. ...................... ,..,..,_. ..,. ..,.._ . ~ _ _.__,., ...... _ 
............ , ... _.,""*'­
.... -... """'" . .., ~ .. 
... --... 5hM, .. .,._ ..,._ • ... _ ....... " ............ ,.._. ... "'--" ... ,..~ ...... 
-- --.1 f'"-b ""'"' ......... .. ..-w,. ..... ..,.,. ..... "" ..... 
.....,_ u.IW fw 1l.r (liJn'MMd fllf ... ......,... ............ (,_ 

...to DM- •114 T~.J c-.rc­
ol dwl.....,. .. .,, n.,,_.,,.. 
•f•d •W... ,...."""*- lb. -In" W'4 ......... ~ .......... ~ .. .., ...................... ~~~ 
~-u..- .. ~,.... .... .....,. ....... "' ""'--....... .... _ .. 
................... l .. "'-"" .................... . . 
1: ........................... . ~ -_f . ............ ............. ~ ............... --• ! ........ ~ ,.,..._,. .... 

Ea..,"- ·~ \lo.u.-., 
S•a.... ._ • ... -...; •• 
- ~_., ................ ~ - ................... ~ ......... -.......... -""" ~ . 

I ............... ..-..~ .._.,__ ...... .............. 
"'-' ......... ~ nw--

- ..... '-.... ...,..,. .......... Oft. 
.......................... ,.m.... 
....... ..,.011 ........... 

• ....... .... ... ,&.J_. 1"-- .. ~ 
......,_. Tt:o"'"'-'~'" ,1,."' •lid ~ 
l hh.owo ...... .,_,., . , ...... "" 
HI ...._,lim',.,.. •• T t.(lll\1(_'"' P'l• 
U(_t,nfW"'• iT J•••t. """Tlt:I!III(M.Ot:, .. 
-.,),- ,........, • ''ll•ltr .... •111"-lic 
-horlhr~ltfcl..tn....._ .. 
... l.P '• ......... witt! f!n\11 ...... ~ 
r .... , .• ,.,("''''"• ..,.._.. "'' ...._... r­
-. .. ._ . ... ...-.n.. ......... 
_._.- • .....,_ .. t.t .........., -
........_ n.., ~- .... Tl'bl"t(_"­
~.,.., . ..__~_, 
--- ........... ""dtu:·~ ............... -~ ,.,....,.. ·•r ... .._ ... ._~ ... n....~ .. 
_. ..... o..;.... r..._.. c-. --...._ ......... -... ..... .. ...... ~ ...... .. ..... 
--~ ...... .............. ....... ._ ....... ., ,.... ...... _ 

.... _...,_~,....., .. ... .._.. .... ~ . . ........ 
T•k~•""""' -­.- -.w-........, ........... 

n.r .......... ~ ........ .... ....,_... ......... "':'~:"" ---.. _,._ .... _.. "' . .................................. 
........... ih~T'Iw .. _ 

-~ .................. ...._ .. _._--., . ,...,. ....... 
......... "-" '-*,..,..... ~ 
ftllll.al ............ ,.,.. ........ 
ILUt • ~ ................ .....,_ 

--,..,.-~ ..... ..... ......... ~._ . .......... _ .. 
~~.r-.......--

TW"""""""-~ · --· ._._...., _. ... .. ........ r..,IWL. 
1\.c ........ ~ (IU ,..-... .....,.,. ....... ~~"" 
ft'Wdlr • ,...,. ,.,.,.,... ....rn,.. 
~-...-.-~ ............... _ .. ,.......u.-.1 
....... - __, -....... n. 
~ ........ .... "-'t ...... _,.,. .. ~.-~ ....... 
"'-W ~ o- .. u.-,. ~ ......... ._. ~ ,...._ 
ooiltia ........ 11 .. ,........ --.. _..._...,_..,. ............ 
.......... _,.,_,_ "- -· ,..,._ 

.. ,. ............. ... ...._ __ _,,.. .. _ ..... ~~ .. ,..,...... ... ........_._ ,. ......... .................. _., __ ............ __._ .... ..........._ """ ...... .-~ ,...,... .. ........ ,... .... ~_..,. .. ............. '", ...... ~ ... 
t ....... -~ ........ .. 
-~ .................. .... ,.,.. ........ ._.~ .. 
....,.......,.. .... _...- ... ft 

............. 1"hN ~ •• ._... ~ 

........... .. -u ......... ........ 
_, eW. 41-tW..,. .. t .. " IW. .._ .. ~. ·N!:-~i.).~ 
~ • .d ... ~ . 

It • ,.""' '-~ *'tiJIIed. .,._ 
.. ""'"'"' - - .,, thor fVfltidft-.e­
~J.ot4 &boo~ hIt 1101 • ~fl 

~·~ The ···"~ ._.. iM<J. ,.~ .t ~ .. •l!dlalul _., ... 6io 
~ CO.otitllt8 ,_ -
M . -......l.lwf)'_ l _ _, _, 

-ill .. .,.. .. ...w-..-.. -
dw ..................... ~ ... ....., ............ ,. ................ ,..._ ... .,,_.., 
.. . -.l-.f--c.t~--

T.....d of Futw. ~. to 8o Thome of I 51st 
AJ.M.E. Moo1WMJ ;, Son F.oncisco 

,,~ •• .......,......._a-. .. 
!"\. ... __.. ............ _ 

~ " " _, .......-.,. u....n --J do-~ .... ,..,.,..,. ar-.._ ................ ....... 
e.L a. ......... ,..~ .......... 
_,_,. ia ..-. ........,.... ... -
.... .-- .. ...._. q., ........ ,..f 
~.,...'""~~t 
~ ~ f"UaP• ... ~· ..... 
~- iolr:. ..,_.. •·llid! w1D .. ,._ 
·~d..~..-._., .... 
~~ .... l_ ........ 
s- r,_.,_ ,..., ••u. Crn..W 

~~---~­-~.~- .~ ~,. .. -. .,.... .... ~: ...... _ ., -- ,_. ., .. - _._ ...................... __ 
.-.. .. - IR"''"l ~ ... ,...,... ..... ~ _, . .,_.. .. ....,..... ____ __,., ........ 0.. 

-'- ._... ., ---r..........,...,......_. .. ..,., -......... -...... ..,_ 
--....,...,.~ .. . 
~ ..w. ...,_._ J _.. 
...._.~ ......... 

.-.......... , ,., I.L M. .._ .,._ 

~-·~· o., ... 
c.a... c... ~M..-r ... -a £. ....... ., ..,. s.. r~ ~ 
c--a. .. -w.r:11 .,. .,.....;... it •• 
~k1 ...... ,. 1kWet.,..,.otl~ 
--. .. ~ .. ,..., t'IIIM """' 
___ ,.........to.~laooiledl"~ ..... 

'""' ~ ................ ~· 
...,..,..,.t~o. •• ........ <orrtu.,.. n. 
,.,.., •• t:•ll• fiM • -.Un1 , .... 1111> 
• T,..._.,.,.. 1 ~1 .... ...-11.11 ._.. ..Uf'"'<OO J, 
•• ... , .. l.ltoully·~n •111'•'-n· • 
•• ,..,_,. l..r«tkNo M 1k ooul•l...., 

............. u4 .... .....n.J f:UIIW -' 
,.,._ ,._,.,..., ..4 •• _..1111 .... -r_~.._.,.~,.a, . ... ........... .... ~ ~.: 
......,~'-~ .,.. ..,....,., r• • .._... . r-­
.._ ... '- ,.... 0. ,.. ,. .. 
... .._ ..,. diJ • ., ...- ., .. 
.... '- f wl ... S..F.-, .. ._. ........ ,., .,~ ... u: 
.... ......., ....,.._ ... . f ._. .,...._ ... .._ .,._ .. 
,_.. ., tail .... -" ,... ,. .................... ~--

........ NfO Wolf.W.O. "' 

A-fl'iCOII .........., Llf. ~ ,., 
......... Secfio,. ........... 

Jl)ISINC ..-ida ... w-·· Anal 
"'" tbt &.-.de s..m.. ...... . ..... 
" u ....... _.._ .... c;., ..... ...... 

.... ...... ~ : . ..... .a. 
r ..... "".tlie. O. V.......,* 

~,.,........ ... '"' ... 
l ...... ~ ............ -»-
.. 5f,wY.t . s.r..~ rw.l .........,.- Kt . ... .,... .. ...__ ... .,. ............ 
... ....... ........ Sioolllo 
-&,. .w. . ........ ._ ..... ... .. ......... ., .... ,.... 

. ...... . p ...... .. ~ 
~T-.-. c.., Mft.,.._, 

:.. ................... .. ... ...... ;.,....~ ................ .. 

- ood ~ St>ool --'IL"-" __ .. _ 
. t ........... 14D ___ 

.. ... lwAo Sri-...,., ...... .... 
~t.... ... --..lo. ... J J ..__ ...... .......,.. ..... . ~ -* ...... ~~ .. ... 
.....,.~ ........... r.na., ...................... .... ., ..... ..-..., ............. ~_. 
... POW'\ OrJ ~ ._­.. _........._._. _ _.a~w 

~-~- ........ - ~., )lr • .__ ........ 
............. '-~11, 
.-..~.w.. ~toe-.w. 

:u; 
f'Ot-'f ........... , ... 1~ 
............ i'l. 19!< " ... .._....._ .., ....... ", .....___. ... _ .......... _., ... __ _ .. ........... ~ ....... ........................ _ 
..,.._ _,....,..... ... .... .......... .. _.~ ...... -... 
....,._ --- ........ ., -.... ........ ua.... .......... ...... .-..........._ ....... _. ................ ......_.. 

, ... lt .. ,.,, .......... ......._ ........ ... ........,.~ .. ~ 
6crin. ~ ............ w .... 
.... t.:..f . ..... otWf_ .... -
l'1'(lflll ......... u.. ............. .,...,.,. 
.lllt(t ............ euriH ....... .. 
,. .. '- Jftf• ... -. ........... ... 
,_,,,~w ..,.,.._ .... .. .., .. 
•fill) ftriwol hi Wtllaf .. ... 
t«:b . h • ··• t...4 llroel ... .. _ 
....... ~t.et ... -. 1ilt .-... """' .r .. 
r .. lobf,~, ..,...,,. ......... l.a .... 

._,..... __ , .,.......,._,.,. _..._, ___ '-"'_• ....._,.,.. ___ _ 
~ ltnalril 6mB .. _______ .. __ ._ 

................... , ... ~ ..... ---. .. -.... --.---· 

Regraded Uclassified



................................ .... ~ ............. .._.. 

............. .w~-....._._. .., .... .. ~ ......... 
0....,.., _,~ .. ..... 
~ ., .... triM s..cu- . .. 
..... .... . .... ~'lft# ......... 
• r .. ll.u. ... ~ \l .. c::Jr.b. 1c-.. . 
""'. ~ ·~ ... ...._. drwfw. !IoriN 
J l6 ,.,._., nw, &N,...,. tMI """" 
I 11.&11 'I' all l)i.ll"f U.ll b"-11 -~ dlr 
1110;nt """'IM-1 11! 111d klo:al.,rio: oJilr e l 
mi.ll~~&o bor • ,,. .. cirri aodj .. .-~ e l 
'"" fHhlll ol* . A moldoel u-.ad: ~~ 
lalol "" ,..,. 1o1-bl" ...... ~ • ••• ...doel 
11111101 ... ,. . ..... . ...c'-C.f ....... . 
jlflfO"kk!d .......... twin, .._._ n,.,.. 
_ .. ,.. ...... . .. k ... _ ............ , ..... ,..,..,.., ..,. ne.,._,. .. ~a 
• .._ ......_ T..U.. ,_,_..... .,._.. ..... ~ ........ ... 
~_.. ........ ~ .. 
r~ .. ~ ..., ... 
~~ .. ~----m ..... ....... ., ...,..... ..... ....... _ ... .... --. ... 
.. _.,n, k nw,.. 
""'- •• •"-•MI.h..ll~f~ 
~•td Cor 11iorlr 11.00 liiiiC ..-e L A. 
w.n.H, ehalrma-. a.nd hi,~~: 
~~ '6'u..,.•'• AtuJiiaiJ c.malltcr, _.. 
·lt~~lat ot Wn. f.l. a 8Rw.tu (ebodr. 
-11) , Mr' l;:rllttM C...rt:.rd. Join. E. ll 
lunlld;, ~(,... fl. K. Ibn--. Ml'!lo J. 
r. o.,., .... w .... 1- •-: ..., 
dw - ··e-M-._,..... .IT-
1,_. L L a--, J. A. ~c.. 
X. 'fl'ta.... Cw ... ......,_.. _, F. C. 
C-.l'ttl.ft -~-..... .,._ .. .. _ ., A..-,'f .... 
~t .................. .... 
...... ._ lia cwkw -c. L OW. 
"'"'· ~,...,.,. 

M .. '- lllctw.. F.oture Two Tri. 
Stote t.4Mtlf19t 

~'OU.OWINC a 1).1cll. lua.e-- a 
otound pk1111t d .. terU.I~~o& liN\ ~ttf110o 
1;,.. of •lw S.a ··~Uud 
IMWI;t wa• ....,,.,. to - - .... ol ..., 
T~"" SK•IN .. Mud. 28. danooiP 
.. _ , .,., ...... ~00: .. s...-1 " 
.. 1,. c.. n. llicllln - - ... "' ....... .... wa.w-. Ito ............ lb • 
"-....... ...._ ..... c-o ...,. ...... ~ _, ---. ~ 
li-.t ..... ....... 

0. .. --., .t A,nl 11. dor ._... 
..._ .. ~lla~· ............ .. "'"'" --~ ... _...,-mw...-.. .... 
~ .r ,.., Tri&11r ZiK A Lt .. Or. 
t~ Aoow~MlM ... i'Sdln Okla. 
- r . f . \' , u-..;, ~Tu .. 

0.. Nio ........ Stn.d.n. --AI()lT "" ....... dlo: ~ 1'1.--.: ..... ~~ 
)~.a .... dw Dru.il ..... ~ 
f.-r C. l\0.. _, 1M Bell T,.,..,..._ 
~ .......... . -s.,.,..s.:r.. 
·-.. .)kWik s,-.....-."' Or. ~., ~ .. __.,....., 
.-p&M .... ~ .. . hw::W. ~ ~ 
- · ... liw ~ ...... an., 
.,._ - ... ~ ~. ~ 6.:14 
Mot ' , ..,.....,. -*""' .... -........ ..,..,_.,. ~ ... ftl.. ............ .. ................ ..... ~ ....... ~~­..._...,.......__.....,.._ .., .... ~~ .. ..... 
.. ill .. , ~ ...... --
~~':""~"'-_,I s c4-...,...~.., _ _,._.~ 
.._.......,..._..._.x...,.~.-~: 

~,........,.u....,.._,--. 

~· ....... ~ ....... .- ckJ. 
~_. .......... .ad. 
Onltn4 ., ....... -. . .. _ _.., 
leood ,._ ~ .,..._ ........ 
.. , • ._.,. ...a..--. ~ l.A\Ier 
...,m:, ,..,..,.. ~..-. be­,_ ......... ..,~..,__ .,._ .. ~----­
....,._....~ ...... ~ 
... ~ ~.,. taa. Dr. s-3 ~ ........... , ............... ... ......... ~ .. ;.., ... ,__., - ., ......... -... ................... ....... 
-Mo ....._ .., ........._. r..a,. --............. .,..... ....... ............ ..._ ... __ 
................ ., ....... dial ........ - ..,..._ 
.-~_, ...... _. o ...n.u... . ._. ......,. .. __ 0....... .,__are 
lr ...................... "*'., 

.. 
w -.. 

_......___k.t- S.. 

--~ - -- ......... ... .,.... __ ........ 
1-~--- ---­~--------~ ..,_. .. a..---.. --~ 
• U L.., l_ •• - a...­
-.so-~....-.. - .. _......__....._.,....._. .. __ ...,.......,.. _ ____ ,...... J ..... . .. _.,_ , .......... ... 
-~ .... .... ............. 
~ ..... .,. ......... . -- - . - ""---' ......... ~---· ·-.. ~- ... .,...J - · ;:!11.'-• .... - J 

--------~---,_. .._. . "' ,._.,.. 
·-~ 

- .. , .. ., ..... . ,__ - ........ - .. 
• ... -

Regraded Uclassified



AJ'AONG THE 
STUDfNT ASSOC1A TES 
c• ..,,_ .... Mrl '' '~; ··~ 

c I • tliw Sc:loool. Ha.. ...... n... 100 

u 

......._,~ cu . ... -
-·-~~--• ..................... ........... 
............. 4 .... . ~ .. _...._. .......... -...._fii .. ..,_. QH __ ........ _ ............... 
..................... .J:# .___ .... ............ .... __ ....,......... 

....... ................ _ , __ _ .... ~ ...... -... ..... _.... .... ---" ......... .. .................... .... ............................ 
~ ............. ~ .. . .............. -'-""""-... ..... 
-~..--.~--~ ~ ......... ....... .......... ............................... .................... .... _,.., _......_ __ ......_ ........ .. ..... .. ~ ..... ~ ., .. ~ ... ... _....., ... --~~-~~- ...... _ ............... _ ......... 
...... a-.-.. ..... ...._, .... '--' ......... . .... ..... _...._ .......... .._ ....... _.__, ... ... .... _ .. 4....._ ... ... ... ...,... __ .... __. .... ... ...... .... _.. ..... ... ....,.. _ ....... .......... .... ... __ ... __ ....,..... .... '- .. ..,_ ...... .. 
... ......... u.. ....... ..,~ 
........ ................ a..-...... ... ,_ ...... ~c.. 

..,. .............. .-..w ...... ... .......................... ... _ 
• "' ....... .W ........ 

II_.__ ,_ II ,........,. 
l\. ................ ,., ...... 
\(--~ _............, .. ~_llf4l l. 

.. .. ... _,""•-.4 """ ­.... ....................... s. .. ~ .. ......... ..... ..... _ ~..,--........ ... _._. _ 4 .. ..­.... ,......_. ......... _ ....... ~- , _ __.. _ 
~r...c. a .. ......_. .... ....., ....... .._...._....., .. _. . _ .,..._. .... _ ...... .. ... ~ ... ............ .. 
~c.. .. ~....,__._ ....... ... ._ ..... .... ........... 
_ .,..._ .. ~F L .... , ... .................... .. ....... .. _ .... .,~-
... 6os- - .......... ,._ ·----

...... ...--...(~ 
·- SdtM. ·--n..... . ...,. .... A. K. ........ C... fll .... ............ .............. 

k.lwt.c ... ~ .s..,. .. .-.... 
........ a...-- ..... . ..... 
-~_....,..... ... .. 
~T...._.S.O.., 'ftoo _ ... .__ ....... _ 
............... s ........ .. .... --. ............... ..-.,._....., ........... _.~ ........... 
~- v ..... Jd.,, • ---- arr... ,:c.-. ~ s---, <I .... 

----~___,_......, . 
................... c.-, 
..... (Wo. s-.., '-""- ......... ........................ ... .....__ ...... ...,..._ _ .. ., ...,_ ...... .. ........ _.. ......... _.... 
,.~..._... ...... .... ............. __..,._ .. ............................... ........... 
c-.., .,.'4nll......_....,.--.,. 

OM - ....._,. ... ...,_.. .,.._ 
., ~.~-.----~:!:. 
'lr. WJ-. ........ . ... . _ 
t~- ..... ~·· .1.1 -

Regraded Uclassified



A. .-1 11. c;.~~.,. .; , ·-·· u. 
._ 16 --T..,. J'lll,l-"dd • • 
.,.,....... .. .. b ...... .... ,.. ...... .............................. 
~·o.t ....... .. ...... ... 
~ --" ., )b.,. W"t ............. . 
~ .... __.. ...... _..._. 
c.- .............................. _ o.a.w...•••...._., ... _ .. ....,. .... _ .. ..,..,..._ 
eldle.....,..OIC..._. L H. .... ................................. _ 
...,.. )b • ..,_. •• --... . .. _, ... _ .. _ .. ... 
,_ c-6r -1 ~~- -.1 MtW 

lwq-.W..., ......... .......... .... 

~ -"'"'" " .._ Sd.li61< a-. .. ,..,._,. lo, ~ ..,.. L ,...... 
i• ...... ....,..,..,-~ .. s.,.. ... ...,. ..... 
- n.e _ ..... s.. , .... 1'\c:llk ~ 
- D dl&ill«ri•1 .......... Mol ,.,.I, 
·••eo. .. '"" •'"'-"~ ,.;_ • o. .. 
~Ut~W. N. ~ .. .,,., •1ln Mn .. ef El 
,._, Afwr t _.,.,, I11111!M. ""'"' 
• llw outl~ llw Ffftll•n !ili.n . ,.,. 
•• ~ ..... ~ ...... hllitttd ·- ... 
•l"ffl..le 1Mdn .,r St, PM, 0. )I~ 21 • 
.,..;~ pldiiN' . ........ tlwl ..... ,_.. ,_ .r ..,.....,....;,.. .,o.,., waot...t ., 
f'M- Ct ..... f.- llw A, \1. tly.n 
c..,... ... ... _.._, .... . 
- ~11.~ ............. . 
~om~ ........... ~ ..... ,..,_ ill 
.... dl:y --..... 0. ,._. 11 ... ................. ~~~ 
e1 Jtiooo!o _. * T.,._ c::.a.., _, ,_..,_ _ ................. ...... 
.,. .... or-.w....s....~ 
............. ..... ...... ..,.~oL 

('........,. ttl ,.. ... .-.a- .. ... 
.\1. . )1. cw. ....... ..w ... .. 
... .. tlw ,_. 0. ,__ s .. ..,. ... 
• ....., .._,. a ... ..,.,. Y.t "'*l. ...... ..,. .... * ., .. ........ n. ...... ..,ca_.,. .... ......._. 
~ ... todoll ...... c..-.. Miliil.rJ 
r.o-. J. Y. ~ ....._, .W. _ ............. ,.. ....... .,~ 
M-. Ltct..-•he.-. ....- • drw 
.. -. H.- ..-.c • .a...: W..MI tol U. 
.... ..., "' :4........ '"" hi. .... """ 
• • ·""- '- t.lli"''f~ of 11M v ..... 
~ b1 tl. )lilli"' tiMiuoiiJ·· T\t! 
(:l,.h o>~~•idtoo ihelf 1(111-f Ill hao'-t, 

........ .__... ........ 
P.:'A·-~:.::: = 
..w ...... ~ ..... r-.il! ....................... ....... ...... _...... ............ . . ........... _._-..... ,..,.__ ..... ............................. ...... ......,.~ ..... _....... .u .,........,._,... 
-w.. ..... - ,_. ... .. ..,. . ..... .__. _..._ -' .. -.. ....... ",_......,........, ..... 
........ """' ,.f '""' .... ......., .. ""'"' .......... _ ... ·~ .......... 
_,. ... ""f'!t~ .., .......... 0!4r t. 
'lfilll .... Dirffltol'. 

~~ .............. • .,_.."""' .....,.. t~., c-.... 
W!HIH$ NIO Wf" 

tWS OF 
STITUTE MEMBERS 

.. ,._-c i:- ............... . ..... 
... .-......... a.c. ...... .. ,.... ................. 
....... ........ a--. 

'- . .,. ......... ............. . 
_..... -.... """-"- ·"""-
,._ \,. .......... -- ........_ ........ ~~ ................. .... 
~c. .....__ . ........... ... ......... ~ ....,_, ...... ._ 
~ 

~s . . ........ . ...., .,.... 
DC ....... )t., .\ "-- C..., lit "--'-' 

·~ 0... H. C...t. Jr .. • _.,_ ._ 
- r-. "-"'-il e.. • .....,. ,._ _,... ................. ~­
........ ... ~ l , e-.--. -r­
, .._........._._ '-~ .... -'- ......... ........ .. 

......... c.. 
rna • . ................ ..... 
-4~ ...... .-~w 

·- ~c.. "-ttt ............ ... 
-.a-.-. ...... 1-'C... ........... . ..._ ...... ......, 

E. r • .......__ ., , _ '-­_....,_. _...,. .. ....._..,... -·-----....... ......... ........ ....,._.. .. 
'- ~ --.......... ...... 
~.,.,.,- ... ...._ 

~,no,.c. ,....w._.....,. .,. _. .,_ 

do> - "-""' ,._. Ca.. .. ,_ 
.... ....._ c--..~P. L 

·- ..., ... .. -u... .... ...._ ... ~ .... ~c.-a. 
.. ........... c... • ......,.1l ..... 

"' a. L ....... _.__._ 

,..,_., ........ ~---.. _....,_T_ ..... 
... ... &"~ . . .. ...... . 
.... !(. ....... _... ....... 

· ~c...w...c....c.. 

• ... K.Q-. ......... c..­
.... .. __.., .. • c.,.rw. ­
; n 
u.t .................... ..... ..... ... Qt ......, .. . _ ._ 

4.&.. .... . -.. .... .- ..­............ _ _,..,..._. .... ....... ::......_ . ...._ -....,. .. ....,.. .... _ ... _ 
c.- a........ c.. -c-. ....... ....... .............. ._... ·-..... c.-.-. .... _... .... 
__._ .. .., ..... G.l .. c..t.. c.. • ..........._ __ ..__ ·-~"'""""~ ---....,. ,_ ......... .. ....... ................. ~ ... .-. .... 

....-&. .......... _......_ 
............. ............ c.a. ... 
"'--- ....._~- ... ..w ·-""" ~ ...... ...,.,.;, ......... ,_ 
............. ('.o..~- .. .. 
.... an ·--. c-. ......... ._ ....... 

c;;...r.. _._ ....... - ..... --­.. .... ~--»-~ .....,. c... a-.. rL-•...., 
-" .... -. 

• . .. .......... .k. .. ...... 
.... ~ ........ c... • • 
_ ...... ....... ~c-

-'--' L 
r~ .... .............. .. -

~.....,.c-.•'- • .,..•• 
...._- .. • TH-i ,._ c­,. ._.._....., 

-..dr &. c... _... .,;- -.. ........ '-'- ... __ _ ..._ 

-- --­.............. ...,_ 
c. a.~ .... - . 
-~~ot .... ....c- ._ ........... _ ......,._ .... . • a,.,.,., __ ..._ ____ 
.... ·--- c... • ,_ -. --' '-·-_ .. ,__ .._ -(..., ·---

& &. "-: _....,. _ _ .. _, .. ............ ... .... _._...__ ....... _ 
--~,__ ... ._, , ........... ... ....... 
h.. w '- , ..... t.... - .. . 
__... ............ --.4 .. 

'---~ • (..... .. 
.. IL c-., __, __..._ . ...... ,._....._ c... . .. ~ .................. ._ 
~ ... ...... ..,._, 

C'.,.. .. ..__. ._ ... 

---~Wt (o4..C... .. __. . ...... , ... (.-. ...... ......... . ~ ........ 
&. J.. ...... _..._ • .... ""'-. .._.- ....... -....,_ .... _~4-­...... ,__ 
......... .. ....... ...... ,..._ 

._....__ ................ c... ....- ... ....... ~--- <- ......_. ,....,._ ,. l ... .... ...... ..... ""-~ .. ... ~._( ...... ---­- J .. _.._ ... _ 

,_._'- ....... ........ 
......,. c. ......, __.. 4 .. 

.........,~ ._ .. ._..._ 

........ " .. t ... "-"4 c.-. ... .- .. ·--
~,'--..........,_ 

- • ._-..J .. ,......,_ ___ ..._ ._ ..... .. 
' • ....._.... .. T- , _... 

~ - .. ~--- .... 
~-" ... - ·-­_,. ........ w --
-· -·· --.. .... 

--, ............... .... -·­.... _ .... 
..- ..... .... _, __ -
~ ---· 

~··~· --...- ,_ ....... c-. ........... 
• .. -:11" 

Regraded Uclassified



... , ....... ....., _ .. 
- ..... ...... a..c.-o----"- .... ~ ... ~-___ .... _ 
c. .. ........... la. ...... ... ~..s. .._.. __ .......__ 

-.- ................ .. 
._ ........ o..-.~ -....... .........,_ 
...... c...a-... ........ ............................... 
.......... o.- ..... c... . -....... a..- c:: ............. 
"' .. a.. ...... &:--. ! __...._. 
.. .............. a.....-.a.a... 
...... .. -.., -w • .,.. _._. -.... .l.a..--.a... ,._.,_ J 

..._..._ .... a.-. ......... • ....,._ ._M....,......_. 
'- c-....... lWiif ftilo.. .......... --... ~ ... -----.....__,,..,... ...... c... . 
a-a...... .............. ... 
CoMr...ltt ..... ~ ... ..... 
c... . a.-.. ..... ... .... _ .... -. ... . .............. _,_. .... .............. .._,_ '[ ...... .. 
... . a. a-.-....,__ .... . ._ ... ...... ..._ ....... ......... 
..... a..... ... _~---
.... ...._ 4......___0..,. .._ ........................ ---._, , ..__........,_ 
_.__•c....-·~ .. .... ..-. ............ ... .. ~ .... ..- ......... ..... _............. . 
~ _,... _,-.. :ae- ...... .. ._..._. .......... ~ .... .... ~ , ........... ...... 

............ (&_ ..._~ 

-~-L L t.-. .... ..,. ____ 

.......... ,.,..... a.....w... .... o... ................ __ ................. ___ .... 
c...,... ...... - -......... ........... ._ ..... 

.&... '-. ~C.. 
~ - ... .......... 'f.. -..... c.... • ....._ 

& ....... .._ ______ ,_ 

-~ .. ~~ ...... ....... ..... .................. 
-. .. n.... .......... ... ..._ ..... , ......... 

--~ ... --.· ~ ... ., .. ..._. .... 
c... -·~ ........ . ........ . ... .. .. 
a.. .-... t~ .. c-.-· ........ ...... 
""'-- •-~ ...... -..... . .... ~~... ...... . ~ ...... 

.. .. a...... o.-- .. 10... ... __ ...._.......,. ......., .... .... .. ......,.~ ........... ~ ....._,_ 

........ ....... .... ..... 
~.-.... .... ...... ................... 
-- 0... ..... c... • ""--.... ._ ............ _ 
.................... tr. -. .......... ---. ...... .............. ~ .. ... .. ........, ..... .. _._ ....... _... .. ... ... ............................ 
!t.., c.. ................... ·-e.. 
LL C........ -....~· ................... ~ .... ...... _ ....... ~ ... 

........ .... . ,.,..w,. • 
-~a..... ...... .., ..... ... ....... .... --.. .... ... .._ _.....,_, ...,... ....... ... .. .. ...._ ... ................ . - .. -..... ...... .... ...... ,... ................. . ....., .. ..__ ... .. ... 
._.., w. ..._. ... lC. 

co.-:.. ... ._. . . ..... .... ~~- ,_ ..... r....,_ ........ ~•-......-. ..... ... ... . _....,. ........... ,.. ., _,. ........... .......... . .. ...................... .-... 
L &..._. . ... ._,_ 

... .. • • o-1-....... c...~·~ ~ ...... ... ,_. . ... .... _ ................ .. c... ,_.,.. ___ ...... ............ .. .. .... ,_. ..... ._. ...... ... .... 

............. Qia.._. ..... .. _ .... _..,., . .., ,., .. ........... .. ...... .... .. -
---~-..{ ....-

--
.... ........ -4 .. ... ___ ... ............. .. 
, ................ w.. .. ............ ....._ ... . ....... ........... .. 

._ »o ...... 0... a. .... 
, ... ... ..... ~Oita..· 
........... . .... __, ....... G-' ...... , ... ......... .., ... ...... 
.. r," ._ ,.. .... - - Qiloo ··-J. lld..,.,. , ...... ............. ... ....... .... ~. c.. ·-
~-· .. •• I .... ....... c--~ .... 
c.. ... ................. .. .. 
~ .......... ~ .. --__. ...... ..._~ ... --&.- ' · r- ..,. __. ._ 
~...., ........... ....... 
_ ..... ...... ~c.... -

LW.'- ~ ........ - .. _._., ........, ............ _ ... l......., ........... ~ 
u..w. ...... .... .... _ ........ 
J•- a.. o...•.....---· -_ ........ ...., ,.... ... 

.,_ ..... ~ ......... --......... _,._.~_........_ 
o- ..... ............ ........ -. 
~ ...._ ..._.., ......... . ............. ... _.....,..J ... . __., . ...__., 
..... ... ~~-----

4'-Y.tar,. _ .. _..,.. _.,... ..... _ .,.._ ..,_ 
- ..,. loA .,.,_, ... ...-._. 

- ~ ..... c.w.- .... --.. 
;-.. ..,. ... ......., _~ ... ._._.~.....,-
·~~ ...... _.....11!_ 
.... ... ... ....,. .... 'C.. 

.,_.... L """'* ._ _....., • _, .... .._ .............. ...... ... .. ................. ...,_ .. 
. ...... ......... s--6 
~ ...... ~ ..................... .. 
'-- ......._., ........... if; _ ............. _ .. ~ 
.-...................... ... 
.. 'II I ... ..... olf ............ - ... .. .... .............. 

.. . . .... o-. .... ....- ... 
_ .. ............ c-.-.. .............. ... 
, .. ............... ......_. 
·-·- &.~ ..... .. ..... ...... _ ....... ... .. .......... -... .... ._... .. 

............ ~ .. -._.. • c.-.. .. .,._ ........... ..... ................ 

• ........ c:.:a.a ...... ............... ..... ~ 
~ ... .... _._. ... c-._ 
.-.,.... . ...._.. ... 
.. ........ "* .,.,.,..,.. -a.::....._ -- !..A, • c.--. 

&-. .......... ~-· ... .. c- <a... -. .. .._ ... ----....... .... -...... ... •c...--............. .. ....... .--...ca.... • .... -...... ...... "'- ...... 
G& ..__ :w.. .. ~ ....... 
----·....__~ .... J,.. ..._. ........ . 
co...a.ac.-.. ..... -
.. ... -'-C... ...... c...... -J..'L--., _ _._., .. 
1[.._ .. 1 .......... _ 
....... c... .. ....._. ...... 

a. L .... ...._,..._...-, 
.. ..... c- .. c.... . , ... .... .... ---.. ..... ......... . ......... ---...~ .... 

...... c. c-...- ........ ....._. __ .., .....,_ 
..... ........... .. c... .. 
...._._..~ ........ ... .......... !:W,......_ O... ..._ 

...... , ......... ..... ,..._ .. ..._,..,., .. --..­........... ...... ----
...,..,_ ...... 4 ... .._ 

~ ....... ·-- .. .......- ---- -·-.. _... ......... . -·-
~ ........ .... ..--
-~ - --- ---­..... -- --..... ....... ...-- -....... .. ~ -----
~ .. ....... ........_ . .... ........ ..... ~ .. ..... ~_ ., ...... . 
W6 ... _ ..... ~. -... 

-- -- __ ....... '-'a--.. --·· ..._ ,_,.__ ....... .. 
..._."-'-....... ... ........... __ .._....__ 
--·~· ....... us • ._.. __ ..,. .. 
_ ... "->_ ... _._ ... ...... _ .......... .......... ... -. .. ~---

I.. L ...... .._.._....... 
... ....... ......... c... -. .... ---c. a.t.. ......... ....... ... ,........ ................ .... _ ............. ....... 
a...-. ..,_. ...... -....._. __ ...._ ._ 0... 
-~co-. --~ ---a-la &-c:ar.-. ........ 4 

--~ .. -... ....... 
-~ ... c.. ---...... ~ .. .. 

--~3oalc.... .-.. .... . ..._ .... __ ... __ ......, ._ ___ 
....... ... ....... ........ .. ......_, ............... ....... ........ .._.~--

..... .... '- "-L 
.-.. ..... c.--. ....... 

_ ......... ~c... - ...... ........... ...-.~....-.. ..... ......... ~ ..... c... -.._ -.l. '"'---·----
- • 1---. • • - ....._.. .._.. ... '-...... .. 
..-w-~c-. · ....... ,,. 
• ....... . c-._ .... ..... ... ..-..- ..... ... _.,._,_ ... ........... ---· ......... .__ .. . ... ,_ .......... ... ~ .. .. _ ._....__. ............ lllc. 

'-.. ........, ....... _....._ _,...__.._ ..........._ ... _ __. ____ ... _ ---"-'· ......... .. ,._- ... ...... -~._..._ ___ ...., ·--. - ...- .. ..... ,.. .......... ... - ----
~· ... "-' ... . --,._ -- -~ -- .. -- .. .,. ... 

Regraded Uclassified



................... .. ........._ .... ........_,._ .. .., .... 
n.. "'".:.»uc- ........, 4 ... 

~La.~L~...,.. .. 
~ s...t ,..._c.. '-- 1Jt:. .. , .. ........................ .._. 

....... .._ .&-co. er-..OrL c-.. 
................. " · IJul,. .... ~ 
J.tiUM. ........... ... .....,.. Ill-. 

-- o....r.. ._ ......... ' · , .. .. .................. ar..-... •• ~ '<.. 
,u..,.. ........... ... hoof.~ ---..... ._., r. ,.._,_ _. rr-.. a. 
r.a.,•~ ......... .. .... 
....... c... ...._ !.Jc:.:ll. ~ .... .. 

~ . ...... .. -~ .... ~,, .............. .... 
, ..... ..._ ........ ......... , J .. .. 
.....,_ .... ,_~-· ..... .. 
1111 (.. \)I,. .......... 4 u~ .., _ ............... ....._ 

\,._ ... ,.._, ~ \lu..-. 
.._--- .. "-'" .. c-.w. ~ 
"""~ .... -- ......... - .............. _...\-. 

:UQ.JS:. Gllol .., --- ....... ..................... 
~ .. ~ ... '"''-' 

0.,. .. c::-. c.... ' c..- c-... 
~ %.1tt..'"U. ~ ............ ... ..,.._.._,... .... ........... .. ....... 
..rift .. lkotbt ... .__. ,.,....,.,., 
'~· r..ta.. ' , ,. .. o- \bul­
t.r.W c.. No 1.1~ "-~.n­.. r ww~ .. ... .,., .. 

l"n., It H-'. _, lMt I 1..,_ 
............,.'-'- ......... ""P. a . .M:.l, .., .. c... Sa. :J....,, .. ~--
~~o~w.,-. ....... -~ ........... 
" 'UI:!Aa .......... _.....,.. .A 
~ .................... .... 
............ ~ :Ula:'1 ,.,.._...­,.,.. ._ ~.., .. ..,-­
...... ..-Jl. ........................... 

~.~,..,"' 
,_ 

IW .... tt.lobl•t.T.n ... :. 1..,. 

"" a.\. Ll~_, X.. Jr \lw U, tt» .... Dill._&. .. _ 
\1•• " · "" 19!1 \1........_ \I. It ....... "" ..,. ...._.._..L ,_ .... 

Ul ~w.r ,.., 11 tiD 

OIITUARJES 

Rottnn c. 11 ,u .. .,.,., .... , .. , ... ,,, 
..... ,.,...,. I• •• 'lll'hooio• h• OU. 

..... Cil), ............ s.-,jlf__..... u ... 
0 0 • ~ ..... Ollioo ~~~ t·-. 
w-r.it! .\M .,..._._ ... ....... • 
-~ "" ..:...., .... .............. -....,. .... -_._.. ....... ·-~ ........ 
Ht:a~" H.SOIL\I"r • _....,. 

., • .., -.._. - lli6. 64 
.. s.,~ ..... \l.t4"-- .:I 

.... ..- •f II, 1-k ••• ....,_ • 0... 
" '""- loo•<~o u4 ...-., t'lllill(•~ • I dw 
R...,.-•1 S<-.. •f M.- 1ft frl"lk-.. 
\f1n •rad!Wko. '-r: w.,~,od • • dlo-.W 
•.J &..In •• •11rrria~ • kh dw 
........ S....ltiq • ltd. .. c.. • 
c..n.t.. 1-. ...,. -· ... ,_., .... 
.. ••• - -n,.,p.t "" ... ..... 
ffiii~C..Ul \ .... ... ,_,. ...... ~' ... .,...... .... ---.--.....-.. -.-. 
SA'ftll. W, XEAJ,A ............. 

~~ C.,.p N .. w.a C• C... • 
1'~~-.. ....... , .... ..._ 
... ~. ..... ""- Mnh ........ -
.. ~.~,,.,.. • 'ith tWt. ~.,.., -.. 1901$ -

'"".. Mlprri-.dt~~t, .. ~c.'"""""" .... v.wnl -.rr . ....... .,. .. 
,_...._ & - .. ,._. .... 

H~="<t..-~ Y-t 0, .. _. - r. • 
~-a-. --:.~ tw~ ..... o,_. ....,Ll .. .-. .. ~ ... ... .__....: 
.. c::..-. .... -.... ...... &. 
.._ • ilk llw ""-" I .. ....... u,..., ... ..b .._ te: ... lW 

'

-,., IL nurn · -fl • .-......... ...... l~ :!J. .. 
.. .-........... .._. ... e._ ............. •• ~.a ..... . "'*""- ............ . ..... • -.a.rr. u. ....... ~ .. __ .... -'........_. ... ...... "- .... --. .. ...__._ .............. .. .... 
'-Pr-.. ~ .. .... ..,..sa. 
.I )I _ __, ............ .. 

...._.. ,.,_ \1 ... ._. .. . .... ... .... .-.... ......_ ., ...... ....... 
S \\U EL \.~ .. ..._....._ ..... , ........ _ \.,. ::. ."" 
'--" uro_ •.,. .. .,. ... a. •• 
~ t- \)~woo. '-"- .... ................ ,....._ ....... 
t-"lll ~ c... • (..l; c.. •• - ...,._ ... _., ,.. .. 
.... ,...-nl~.....rl • llo. ..--.. r._ ... ._ ,..,. .. "'1'-.. ,....._..... ...... ......_.. 
....... c ,, .u..~,c.&.Gr.. 
..., Ph ..... ___., ..... 
~~ -..~..,.....a.~ 
.... ~ . .......... .,.....! ......_ .--w-... ... -~ ......_, _____ ~, 

'-- -~-~~--­...... ~ ....... {.. 
J \)1~ K0!-1[ tU t.llt:& 10e 

....,... . ~..., .. -................................... 
-- ..... ..,_ • ' -u...a.,.. .. ~ ... ......,. JQo _... 
T~--~ \f,H~W 
borft • ....., .___ ....,. - ,..,. 
....a .._ • ._7"Q,_, II• ••• 
.... ~ ..... \ ....... .. I ........ 

o.n. ........... - ~ ... .. 
~ ....... ~ . ... <1 
..................... e-M­
s-.., • ~ .--' • c;.i> 
n.-: -. _.._..... .... 
.. .......... ..._...... .Go­_,...,._,..we ' •.,":, 
..c-~c.. r ................ 
---~~ · .JCS •tn;._. _.,~ ~ .. ~ ................. ~-
clt.\I.U::::S J. s. -.uu;;x: ,.-i • 

,.._, ... ~ .WIJ 
'-'-'-~ · -~ .._)b..W8 _ .... .. 115J"' 

.....SNfOWi"'• ..,;JIIIIi:t 

........ ~ ... .,..,.... ~ . 
~ .......... ..... . ~ . 
~c.-, r- 19Gla.l4 
lw..WS.-S... ~<,.. 
.. _..__. ..... He~ ..... 
r- ,...,. • ~ ...._, * 
"""" .. ·- ........... u .. - ..-.c-

• ......... ""' ... r:.·-···· .,.... .. ...._ __.. .. -
..._~ . ._ ......... 
..,....._ n..~-~ .... - ............... ..... .., . ... .., .... ~ • .a.w.-.......... 

-----~ · ......... _ ... .... ..-.. • "C ... _ ... 

' -

Regraded Uclassified



I 

PROPOSED 
fOR MEMBERSHIP 
..... --.......&. _ .....,. 

a. -..-104- ...... _...,...........,_ - -a-. .. , ...... ~ 
'-' ._ ...... •-c:a-.-... ._ ,... .... ---,..... , .. _ --........ --.~ - .... .... _ ,__ ... ..... _ ... , 

-w._ • ..._ • ....,.,_.. ..... _ ....... n,. ,...__ c- .. ......, ___ _ 
-.t.....Mo .. ......... ... _ ..._--..,._,.,- -­.. ,_ _......__ ......_ -.... .................... .. 
--..4 ........ ,~_. _...,....._..,_._ ... 
._.,. - • ...., .t """"-. ............. ,..._ . _ 

a. ~ r ._ ,..T.._ ,. , ._ 
~- ... ---­...__ '- a--.s.. ........ 
c.lt. ......._ .............. 01 
c-. _. ......... ,_....... ... 
-- L L r-. ..._ L a.,4 
Y L -

--. r:-. w--. ....... S.a. ,__ - -. ........ --.o.. .... __ .......,. ...... .. ... 
·•cw.. t...... _._,a-..... -. ~ 
_,..._.,~ .. e.. ......_._ 
'- a_ ........... t. C. .U.. Y. a. ...._ 
~481Ci.Aft'IO--­......... ...................... 
-. ... c-. ... 
- r.. ........ -.~ 
:--. L .....,_ ...... "'---a-
~ ..-:~Aft 1'0 --­,..,. - L ................. 
---. --.~ c.. ...... 
.. ...._ "'--- ., • .L ......... .. L. 

..,.. ..... -.. ..... o.rr.. ~ _ .....__ ... a...c..-
..... ~ ..... c. ..._. c. .. :............ c. , ..... --.. ._c... ....... Qll. -----. ..... ....... .- lla&- ~.._ , .._ _.._ ......_ .... .. ....,.,... 
.. - Regraded Uclassified



ABSTRACTS OF 
INSTITUTE PAPERS 

l'ICHNCA.l I'UkJCAnoNS ,... . ., ,.. .... ~ .......... ,.. 
"'"" •• , .... J ,...,._, ....J .... , .. 
~ .. ~ .. .,,.... .. .H .. t.t._ .. . _...A,. 
•~ ., .. ~~·•.-.1 tl" riN-rf' :.o l4u r!, 

,.,.,.,.. •• ··~ ~.,., •• , .. ,.q..,-,._ ~~~ ... .. ,... ...... - ....... ·~· ... ,._ ..... .., 
.,..,.._ ·-' •• , ....... t ... .., ...... . "",., , ..... ~ ....-...kr..,"" ,.,.,. 
......... ..., ... - -... -. '""" ...... 
f ............ ,_ .. _61'~-- ' . ..,._ - ro II _._ 
-· - ·~ -:c-.., F _....,. 

"" ' ..... • -...,. , flaJII. '" ,.,. -·- . ,.._. _........_ -
-· t ... •w - ·...,. 1-~ ¥. ...... .., .. - ....,,_............., 
-~ . 
. ...... ., ......... -~ . . .. l_ ~-.. -

,..., !io-h•lr K...-.1.&.....,. J Ur111 
•••- n, c. ' n,.;ta..., r ,. 
\ ···~ ,~, 

• 11•\llt •-<~-· -· .............. . . 
1- 1... ~ "''"*'AI• <1,_1!11 1" oC,_ 

.... ,.~.~. -· 11 ~ .. ~ ... , -

- l· ' .. f..t .... '"""""' I·· a ,._ ... _. "• ··~ a..t-
............. -~.- .. u... 
--~- . ...... ...-4 ..... _ -· _ ...... _. .... -
~ --~- .............. -..... ........... ~_. ...... .,,.. 
-...- ........... ...__ ........ -
• -· ---~ ... 

··-~ 
h ...... lllri.ll ....... ., ~ . ........ ~ . 

lll.t 1!.1 .. 1- ll: r ..... .,. G. '­
,.,,._ •"41 ll. t. "..... ... r ,. 
\ lo f. 0 

_...._._., '1.-., "t .... ("-..;. 
~ ... ~ ... , _......, __ ., c;. 
";;:' J,...,_ r ,. ' tht 

Pr ... a11r_.. .....,......, .., ..._ 

........... __. .. doo .... ~- \ 
...... ,.... .. ., ·- .... f'04 b- .tr 
.,. .. "'" ... ""'IOU-'•- "'*-

~~~::-, ,.,~.......,., .. ,.,..., r­
Ptt-,._.,. ••~·'-"' r •• , ,._ 
T,tn •N II. 1t. 't .. ...,, I f' 
h . JfU H' ~~~ t V ••1 1.-rl. .. " 

'"'""""' \\1'1\t. l ... .......,., ... 

·-·"' "" ,.. --- k- ... ~ Jlho-
...... llo llo 4 1 .. - H • ,....._ .1.-
f'-••..... ....... ... . .................. .... ....... ........ ... _. ~ ...,..,.._ 
..... ._ .. _ _.. ·~ ,...,. -.a~·~ ·--t ........... _._._ ......... _ .. -
" ........ t _.- ......_._. ·- .... 

...,~1 ' .,,.._,~•· £4nr I , 
~~~~IL f ' \ ,..., II­
II • • II •• f• •-oro 

1111 .. ,......,. --..1 

,.,. ·r•· · n..., .. •• ,...., .-..w t>41.· • 
•• l't .............. ~ . ""' ..t 

""''" ,,,,._." f-c I .. ~••• ,..,_, 

\ a • u tl '' I ·• .f '"' .,...'-... _. 
'"' 1\\ .,., ... '' ~ ........ 

''" .. ••· ,_I'---

,_.,. .. "'.... • ... _..... .... j. 

I~ .. ,... .. , .... 'llw..r..-a, ............... ,,., .. ,.,... .... 
.. , ... ~ •• ... \Ill• ............. ...... 

._.._ ...... "'""" ..... --............. _~··· 
ll --~- .............. . ........... : .................. ....... ..... 
..-.. - ....... ,..... ...... __ .. . J. 

•I '' "'' .......... ...M ... , .... Mo,...,....., 
' ''" Ia ...... .... .. . - ............ .. ... ..... ' ..... "" ' .. ._ 

Uwt.t ~ cw • • 
A ........... -I •.t ......,. ... ..... 
T.~ •ff . ,.., ...... , ..... 

\ CO\a'IIAOU. ._ 

~· .... -__ .., _____ _ 
........ .. ... ......_... ...... ~ ................ 
,......, ""M-1 •I~ .., .. 
. ....... ·~........ 1\o!. .,..., ..... , .-. ........... \ .,1 ... .... , ............ , ... . 
• ....... " '" ..... h ...... '" .. 

~ ... -­...... ....... --... 
~­-----• • -.--n •• ,., ... ,., ra.. "" "' '.__. <. 

"'· .,., lf'(:r ... ow. · r ~ :._ 
t!:: , .... '~"~~ • .... ..... ',.. ........... ... ..,._ 

..... « ............. ...... -................... _ ...... _ 

........ .,..... ... - - .. ........... ,.........._._. -· 
·~-...._.._..,._ .. -· 
~--- n... .,__ ...._. • __ ........ ~ .. _. ........ _ 
,.. ........ r.... ... · -·-- ·· -...................... ·-· -"' . .. ···~l• ...... ,, .. " ..... .. -
;t.. .. 

Uc·.-luaMII ... K-.•t•l ... ..... ,..._ 
.., ••• ,. ,,__ ,., ·~ l. 

"'""' . .- ......... ~­
,. ' • ,..,_, • a '"' ._. 
'"'-'"" 

1111 .... -... • -__ ... ._. ........... __ _ 
......................... --·--· _,.,........., __ ....._ ...... . .. ~ _ ......... ""-- . 
.......... \a ........... .... ,.._. 

•'-~•w- ,......... • 
"'-"" ............ - "" ..: .. -........... _,, .... ........ ~ ..... _. _ ..... ...... ,_ ......... .. ~ -
.... ...-.. ,. 
TIN- S•ltl"-.1 tll:t•••o-•f'"fl' ..,..,.,.. 

--,!1.1~111 -.f Ti .. - t1 ' • 

·'-·- •114 t:. f.. t"lol - ._ 
' ' · " · , .. ff.tl , ~~ ._ , ...... ~~ 

[\trl['ll' __. ... .. . .. 
~ ............... ,_ -....__ ................ -._ .... ~ c;.. .. - -........... .. ................ -......... ._....... ... , .... -, ,., ............... .., .... .. ~ 
-.. ___, ............. - ~· ... ,. ,_ ........ ... •• 
~...,,,..,_..., _ -____. ......... , ... _ .. ·-........ - ................. -.. ~tw1··· ,.....,._ ........ "" , .... , ... 

C&l'l' IRON &ND CONFIDDICI 
.......... ~he ......... ... 

-. :..,. ..., ...... _ OIIII: ........ IIP"' . 

... .. ..... 0...., oa.lliroa w(!h G..7S1. MotY lor 

k- -~ rMbbst .w ........ rrp1ca1 UQ:~D,pl.-. n.. 

" 
• 
• 

=r-. .. ......, .. .... ~ lil.OOO p.A.U -

........... -~~ .. IlK" 

~ ---~---

T • 
... ::- --

Regraded Uclassified



.: . : '. ! ' . : ' . :! '1:: •.•!:- ·.:) 
- . - - ' . . : . : 

-..-.- .... ----·------_.,. _... ......... _ 
~-
-~.._. __ 
._._.,. ... - .. -------
- ..... "'-' . ---- ... -- -

_...,...._. ______ .__, 

.. --·----· ------·----------·-----------------------·------·- --------_ ._ __ ~ 
--....... ,_ ......... -.~;.:..~~ - -.. t_ ....._ ... 
~ ---==-...::::: =-=.:.. "::~ - · ---- .... --~- -·-~~: ------ _ , _... __ , __ _ _ ..,.___...., ______ ..... 
=-=--=-- ....... --·---

~-=t ':'.=-t-~ :--c.:-~~ 
-~·- ..... ............. --··· .... ~ 

,... ________ ... ...,. _ __ ......,__ ··------­------------·--"------------·-~ -------lf" ___ U} 

flEW AI.M.E. TEo-tNICAL PUBLICATIONS 
'\l.wJc,.f'l' 

~;.. )fn~ T~CI. A4wiL IUt ---.<.= 
~.......,.... .... ol dw loda. ~up 

elate. fOt ocba IIIINllil aldl! • ilo l'llr'INl did o.l:wt.k 
Floubo6. • Can )IOU .. .a C'Cf'f •The blda 

6REAT lltt'l!o~ HHTRO·CI£111Ul (1 . 

TM,-_, 
:6.- JNDIX. 
l>ldof 

B ar Brand 
X ~NTHATE 
F .OTATION 
I\ EA6EIITS 

• 
•• 

Regraded Uclassified



E vi;-. EERI:\G SOCIETIE~ 
E~tPLOY\fE~T SER \ ' ICE 

-··~ ··~ 
. 

~--- ·-- ......... ·---...-.. -,. 

' ·-·- .... ,_ .... 

...... ,..,_. 

• 

"-- r-

" 

. .. 
• 

. . 

- ,._ ... ,. 
...... ·-··-- -·· ··--

........ L"t<Ol. _ .............. · - .. . ....... ,, __ , . 

• .. ~ 1 ar,_., 

" . 

.. . . , ..... , . 
-~. 

• . . 
~ .. . _ ... 

--~· .. ·-
,_.,., ,, .. .,.._, 

''"' .... 
..... _ -·---

t o- 't.cal .. nN. ft .. ·"" ,_, ••·• 
... --c;• ~· ........ ~ .... ....... 

_._. \lll .... lf~ ........ .. 

--
~ -~--

-
• 

r 

coa u ac lon • ••••nt 
oa O.tawan Aqueduct­

U7 .U.S ol N.ftAol-pw~d 
• aaahe:r of CP A\1'1odriben wh.e.n 

la.e IIU'IM his tint eonrr..ca Th•r 
ha•• s o ddinilolr pro••d lhou 
npb'iorit'( in f AJTII Dllllll'OC: s'UO 
- LOWO All COSI\1W, TIO!'I-l0",..·u: 

W.ADn'Oi'A.~Cr-LAif HASPli"C­

&h&l b. h.u a 51aJn ordtr~d 
AUTOclriber-J 'A'nt•fot 

which N il T d*• 
Q ,U."'tCd.J~t·t t 

~§~~! 

PNEUIIJlTl C 

t UU A•l J IIU C: I n Ali ( .U. 
._A.; .-..: ::.•L 

. ..._. ll"!-

..... __.... .... ,u...-~ n ~~~·••'" 
m conol ... ,.,. r• tnu no: roo~ ;:~ .t; 
.......... • &..- • .-.- • -- • Jo_ 

Regraded Uclassified



o.r-K--
"" ~ s..-1 c...,.., • ..__ .......... -.......... ~ ................. --~ ..... 0 'e .,.~elo.,..........__. .. ....... c-..._,....., c:... ............. 
·~!':"" _.._ ., no.-:.t c...~ ......................... __. ... ......... __ . .._._ .. ._...,_....,.._ ___ ............ ,_.. _ .. ... ...... .,.~ ... __........,,_...,_,.,.....,......., ..... .. ~_ .............. ~- ..... 
._....,._._ .. ~,.- ...... ~ 
~ ................ __..........._ ..... ._ .. ,_....,. . 

........ ..... T---....., _.. • ....... ..... .,_ ........... -w. n.,x.... 
..... ...., ~ ow.w... .. C-'- ,_ 
--.....c...~ ... ............. ,..~,.... --........... .._. c.w.. Sa. )'110 ............ ..,. ... 
........... c:... .. ~c-t..P'a..it,_., ...... ............... -~ ........... ~~ ........ ..........._ . ..... ........... _ 
,....._., I .. _.... ..... _.._ .. ._ ......,_ _ _........,.. ................. .. 
... ._.._ ............ ....... . lliilllo&. ---, ........ ..._.._.__ ............. ... _, ................. . -'c.., ... ""'"'" .. c. .. ...._. n z Itt< a.hpo. ... s-r- "-_._._.,.._.._. __ • ............ __. ........ _ ..... ......... ..... __ .~........._* .... ...... ....... ......_ . IIIMIL.........,_ ....... ~ ............... __ ... ~ ...,. .................................... .... .._- ..... ., _.__........, ... .., ..... 
.._ .... --...... ... '"' ........ -.a. .... ....., ...... .._ ... ......,.....,.._., ---"" I $( ... -...c.,.. ......... _ ......... 
...... ,..MMU. ............. ilo.oft .. ~ 
ftr. .... - ..... _,. . ............... .... .,....._ ................... ._......,...._ ..... ................... _, ............... ....... 
·~ ._.._ ..,... .. ........,... uu. ....... . 
~ .. ,.,.,_ .......... .,.,_ .... -..... ,__. ............. .._.p_ &-*. ,....--. c.. ,..._,. ....... - ·,.,.... .. .. --- ... ---~ ~ ...... """" ....... ~ ........ -.-.. .... .....,. 

n. ~ ....,._. lllt. e... .. ~ ....... -., .................... _ . -r,...ecs.· --. ...................... ___ _..,_ ............. .......... .,.._..,_ 
......... -.-...... ~..._- u.__, 
.---.. . ... 7 .. ......... n.,...... t;. .. ....... ., .. ....._.........,_.,.....,_...,_ ............ ... ., ............ ., ..... .. _ _. _ _,.,_ ................... ... ...... ., ...................... .. .,....... __ .....,_._ ......... ...... ....... .,..........,_. .... ...,...._..........., .._ ...._., ... _..... --.. ---

.c.-..t .... -.lJ .. .,__, .. ,_ .. ,..... .... , ...... -... -. .................. ...... 
...:..::.-::-::.. ~ =: = . 
=--=---=-~-= ..... -
=-----=- =-=--= - .. --

~- ·- - ~---
- ,__ __ .....,... ____ ,_ 
-. .. ---- ..... _ ..... ......_. ... -. .. ,_, __ .... _ .... ,~·· 

.. _ .. __ .....__.._.,.. __ _ ......,_ .. ______ __._ ___ _ _______ ...,. .. __ 
::.:.... - ~~~....::-: ----·--

PROFESSIONAL DIREGORY 

) 
....... _ ...... .,. .. ~o..-.... ( - ) ~ ... w.. ,. __......_ .. _....... ....___ 

l - ..-. ......... __.. ~ " -._, =:z::::, 
§'" --=---"!.:::.....-..... =-

~--· 
.-.. ..... 

Wi&om ~Bond, Inc. ...._ __ _ 
............................ --- -

, ...._ AlRlm Ak<G 
....a..nT -----......._.... ......... '-.... .........,..,,.., 

.. -... ---~-~~-~.::.-:: -------------.-----

• 

' ---=-~-- ' • 

.,_ .. ~ .. 
~:--·-------

----='=-=--- ---- -- ~ ..,\::'_ t--r==--
~ ... .-............ -

........ ~ -==­
--~-..--___ .... --

• 
I'CIOISTL'fAIIlA ~ ---~ -=:; _ _ ':'C. _ _____ 

c.:.=--~--- .;..--

..... 
~-----~~= _...~.--.... -~""""::.....:..~-

LL ..,._ .......... 
• - --.. _ ... --

\1, ___ ... '" 
,._ - --,_ .. _ .... -

I - . -·--·--
·'""'-~ •• ·~ EK. 

OI ES .UU·~ . '1\J 

··-- ---=-
Regraded Uclassified



....... ,.,_ .... 

• 
-~7 ._...~<OC...-r 

.. - ~::r 3--:u Cc. 

._.~ c :<"",-- ~ Cc... 
~ C..""Cot V•~ e... 
01: .. .,..::~ 

~- ::n: ='""--~¢ '"=o ~ 
: -.;o ·~: ~.- ~ 

~-..... b.---·~ 
~¥e."~-

~ :- ·-~ 

-~·~-"""" ' ~ 
1-.T :_ :.-!~~ ::_. 

!--.:·4"t"' ·.:: c-
~:-..-::.­
n--:-• ;..:: --. ... 

~ :: .. - =-
~- -."or.-r- ::r-- =· ... , ,.. .. - .... :: 
.... • =:·~ ::: 

.. =· . ·-:...:-
·.:-~ =:r~ :.., 
• .,_ •• ""= •• •• -. 

••• : '"t: 

:-· . - c,..- S..C 
... :- - •:-

• :-: ••:r· ""-e"' 

·. - .. : ~-

: :· ::-.or 
=-~--- ·c.. 
·:: !..e- c 

2A-:· !_-: 

~ ...... . -.... c 
.. ~·.•;---~ c. 
···:a:. ~.:--.· :.-
,.._ ·::-::-- = .. - ~~ v~-.. ~ 

..c::: .... ~ :.... t.,.,.,. _ _ ~ 
,........._, ,........ 
iiV£..P~ ..... 

r--~ B.oc*t ... ,........._._ 

w e....--

, 

...,_ 
)a Sal"¥ aNL £lliU.uwl- 'UM. 

TIE EJISICiJI-BICKFORD MASTER FUSE UGHTIR 
, .... ~---~-.c-~lopt 

q .. 1 ...... u .. t-"'1.- n. ~~ 
·I ,....,IOo._ .... ~t- ~~~--ad,.o. 
............... l ... . ,..._ ..... --~~-- ...... 
:-. ~ IOIIf. ...... ..-;:1 ;.-. - 01'- - ... 

~ --- ... ........ a::cr - ~ J robo -_ ............. ..-co~ ·· .... ---\ .......... ...-=---·-.....d· 
--~ ... ....-~-.~~-----
---.-&-------~....--. ·--­

............. 
RI'Od • ....., ,. ___ !'l"- ... - .. .. - • 
,.,..,..,~-~--...ct,.. wH-< ur 
.... ... , ......... .c:.......:: .... -.... .,. ...... 
.. ... .._... .,tw..,.... 

T\o ...... ·-- -Ill ~ """""" • 
:f..rtlo.:O ........ ~:r.L'Ol!'-· 
~~·~ .... __...,dol .. 

........ .._..~*~ 
,,. .... .;r- .. ~ -~ ... 
~-~-,.... .-.... 
n.~t-~ 

...... 
•• .... .. _... 

.. , .. __ ...__.,.....ca. r--.....,. - -..:.-._.... .... ~ . -.. _ . ~ .. 
.._.., nts ~·-~·~-

\
~_--r "'- ,.._ ....,._....-.... • ~ cr.-,.. •- ,.,_-- ..,. ~ __,_ 

•-. Dif'CM • UCI(.FO«D COM PANY · SI M S8 U it'1' - C'Ci'fN. 
.... .-~a:•J.~o.tllfrtn •/ S4fr1J I•Jt ) t •O:t' t "';t> 

. u. s . 

Regraded Uclassified



12-19-)9 

I told the President about ~ 

plan to b r in& G«teral Arnold and ColGDel 

Barns to see :rou, aJid that :you b.ad 

crac:iousl;y a sked us to l unch ta.orrow. 

!le says the pl8ll i s o.x. nth hi&. 
I 

Regraded Uclassified



Regraded Uclassified



Regraded Uclassified



Regraded Uclassified



-

'"._. ... a ..,. 

Ill ....- .. ,.. ..... ., .. ,,. ....... -·- !Met ~ ... ..., ..... ..,., $'•1 

( 11 A ..._ .. a a ... _., 0 I ..... 8M _. 1 fll 

_,.
0 sal_..._ 0

' n,.., ... ••• .,.... .. 
,..... ,_ llle • a I '- .... - ., .,_ JOe 19]to 

(I) & ..... a Ia .. ,... to ' do ••• tJt )='' o e1 
1\nllt _. a It' ., ........ •1111o _..,. 

. ........ - .. ., tlllllr ...... - ., .,_ ]1), ~},. " 
dll ............... IF .... a & ~ 

'all ................... 'M tMe .. ""* UIU ..... -~ ..... - ,... •.. 

()) ..... I ....... , ............ 
n..t ,..r '"'" 

•• ... _,._ fill ... lal ~ .. 

.. . Db s- 8M l& I $ I I .... 
&a ....... .....»&a ... ,. ... 

t~l a.Mo a ''"""Jr . 

...... ., .. ~ ¥• 

p sa 1 Q'lp 
...,.., .... , ... od I 1 ..... r II I ......... . .. ,._ ..... 
... llel<ll_ ...... / 

117 »_ ... 

t'J.../,..6/3,_ 1:ys'" 
'-

• 

Regraded Uclassified



Regraded Uclassified



" ( 1) .a. ... le &' o a • _._..., ..,_ _, - - fd 

--~ ~u. ner1 ""'Il• •• "' .. .u. 1.8 
._. ,_ \lie 't 0 al t- -. .. -~ ~ ~. 19"· 

• (Z) A ~ t •• ... ... ' ; 1 --- et )eH a et 
, .....,. -' r 1 ••-"'- til.,..,. ...... -..- ... 
_._._ - ... ., ~ ........ - .: ~ JO, 19}9. It 
will ...... ..... --· le h=! 

0 

A Q ! 1...-
-.u .--e ..... .. .... • 'M ..S.. )e ~,... tldo -

- I'IIT\lMr .. - - tu- . 
- ... 1ete W·"• • \e - --'-' UoUl_._ et 

a-a .- cwwn • ~u.. .. til ~ JO, 19JI -.. JI6-1W Ia .._ ~LIZP'J" 1'"' '* N'd'' I • eee1 ·dza ... 
• ... til ........ 2'3 ...... ,. 1 ........ alii& ... ,. 
X 11$ ..... ..... 

\1 ()) ... -.... ...... - -rt.-., ~ _,.,.. -
..... ' 0 .... _...,. '- - ~- ..... 

- _. W'lelt .-& la - ....- ..UU. - t w -
n-1.., ,,, . 

(.....-1 S. 'l&o<S •b" ' Jr 

til ... tt __ .,, . 

• ?'•' ' Jie ....... 

.....,.. ......... ...., 1 o .. u. w--. .......... . " ... -..... .. , __ .,., 

Regraded Uclassified



6 

I .--_ 

• ( Ia .. ,u,.. 
tel~) 

1. ~ ~"'-- ·-•••e=uac• ••.....• ~ 
2. 1Jd .. 1 lli.tlc ~ !1111.4 .. 

(a) u. s. c.= '• r • --. ~ 
aDd ·a ,., ••••••••••••••••··•· ···•· ·· ·• (b ) !tate ..s ~ ,., .. r-.. ........... .. 

(o ) 3taW ...S ~ ~ -.! Ia · 
twDda ••••••••••••••••••••••••••••••• • ••• • 

•••••••··•·••···•··············•··•• 
) ............ " .. ~~···· 
1.. ~· tJZIIl , 71-. _.t t;1.- , Q r .. e U U • •. 

z.xrt at? d .. ~U..W iilrt 
(a) ~_.,_,_.,.., • .,. 
~ ,.... ••••• •••• ••••••••••••••••• •••• ____i2 

). 1?14 .......... , .... ~.~ ... 11 ... ' -··· .... ,-~-- .an c. . ... 
_..m -

J fa 1 a • a.sa- e~ .. • .. Dl • I 15, 19)9 

Regraded Uclassified



_ o ?Y 

I ' 
1 • d rcuam..M 
1 o'blltaUou 

.ZI( ~~-cal- U.9 ) . 1 

.. n.c.., -.u 2.7 · 4 

.6 . . l 

_..,:.ow , .u - c1a1 
-~Til:.('- beta lj. 2 ) .6 

-;-.1• S.2 .6 

2.6 

s .6 . ) 

.. 
. ) 

J/ 
e\ha lae) cU ... JJ:aQ .9 

~=l.a.l-~ )9.9 s-431 

~ .. bclAl.l:ca at (1 ) llo41rldul.t, (2) tuabl• coJ1)GI"a t.1ona ou..r 
':be *lla ...S ~- _ , .. , ()) ~pt orpoisat ..,. ol.btr 
~ --.1 NY111c:• tt..a ...s s..-e• -cw"' .. u rpt r ..... redenl 
1:....,. ~ • ...s ( 4) r~ 

..xcl...S... ~\.Mod s.- bel4 111r \he tre&alll)'• 

lS. O 

) . 1 

. 7 

1.8.8 

5o8 

2. 6 

~-9 

. ) 

u .c; 

4S. J 

Regraded Uclassified



Regraded Uclassified



• 

C." elM' II 

s ?' ......... k .... , ........................ . 

...,_ ............... .............................. 
JIIIIRl ....... I SSe tL-.o,..e--

2

._ ..& ----
'--'k 2 ,, 

-- P 
2 

J I O'h .............. e 000 nO 0 0 000 a 0 ···-

........ ,.~·~· ~ ... LLaoca ...... ~s• Jf •••••••••••·•••••• 

~ ..... •••••••••··•·•········••··•··············· 
'II 'In .... • #Girl''- t r 1'• ...... •··•·••••··•····· ·················· ············ ... ~====.!·~·~·~ -........ H 1 , 2 'I --••••••nuuuuouuuuuunuu: 

............ -.- .. .-aa.--(' , *• ....... ''n) •••••••• ••••••••••······•· 

~ ,,.,. ••··••····•··•······ 

"-' ... -

.. 

... :-:::w .. _._.. ...... , .... ..,, .,, ._.,.. .. ., .. ....... ........ 
I I 0 - - 1-. •• .. .... •slkslli'IJ'•-· ..... , ..... 

Regraded Uclassified



( C(l"f: n:.n> 

-·-·~a .'lllu:. - ~ Mine& 
0 •••••

 a 19. lm • 

.ur lla!l 

lo. llol. 

1/ 

llllll.lec\1 

S\a._ t o hen ... ]r • X. X. 

•-&=. AMrte8a!f!!!i ~-. ar §en .. 

COJit14a\1al 

!lie llnorUJ.o 
fte ~ftC au., 

··h'wcka-

SUI 

I -- tM MMir to ~- t<Zt the ld-U• -

ru .. .c tM Dose• • the kl:t 1a :..ell* ot a nat~ 

- t o the pnu .,.._ • ••=- 29 lrT • · I!. .1. 

• · h= • .llaeri- -'"• b-e _ & apet, • U.. lfteet 

ftC U. .r--~- ttl IIi -v' oa Mp""" h a101pan.. 

u. 1a laUia Cldaa. -.u. - ftC .-tiM lou ·~ 

,.._.d_ ftC tM - to u. ~. till q'Giot1-. 
1t n.!•o an-~- .. u..r;,-. ._it ... 

Nl• ... , .- will ·-'- to" .. 1-.. - • he 

... c"' : 111 ~ to v.tne. 

tau. n.- ...._ nr- •· • · 
• 1 wlet- tM SO.nto r ttl tM 1oao ftC \bo ...,,'IC lllclo­

~; r.t.-rel , . lt ..... I Wj _, ,_. fill 

tntrle, _.,.,, ...... u.. ~•• Ill U:.e 

..... Rtd ' ' ..u.& , .. Wer.tac: h's' a •e.17 _. ot 

........... 1a_ ,. "---CI!ola­
.-go1S..o ttl t....ac- ...... ; -.A u.a tM • •ac lllclo-

-11M "- 1a a .- ftC W .._u fer ---.1 .-u; 

4oelarot tllat - ...... ~ .. ..U\ "wlU. ...­

npUJ~;.... I-.-.- -t• _.n ... 

to a. ..._,PC !t'z! ; - ..U Ito el .. at tr- -1a fll 

D: ir,aelu.& .. _f_...__.,.. 
u. Pl' .... ., ...uwtiiPn 

... • .... lt wlU '-- ,, ... le la a ........ 

abbe u. lllaillb7 ot a I ,_ 1a--•· fll 

lta p.J.. to DCII'"..te ..,_..,u~;~ .... J 12 aba 

(P 5 "'V'o to 5Jit Po. IIGJ, I ' ll, 1!}9). Cle 

....... )0. ·- ................ fll ... 5 •• ..., 

Ttlltt•!to..U: ....... , __ ..... ...... 

"SQ 
i! -

Regraded Uclassified



- 2 -

The it2baaq unde:-n.a.:o!• \!:;.L! t~e cllle! rtaaon f or 
l!r. Sbeahall1o &ll ovi::& !:..l.:.sc~ u 'be cr.tote4 u uprou1n;; 
a: optl.:llc vhich u o'!>Ttc-..o,l:r tld :ot - 1\Dd 4o .. "ot -
f'etl, va.a a 4ed ,re to st-• _, •t~ t.te Ch.1eeH a thorltlea 
vi th Wo:a h e is vorl::!.l::l; ! e r;ree.te a-D! c ore e:tfectln 
acUT1t7. !!e ueo tc bTe !olt t~t 1f he otote4 y.l'bl1cl7 
t h&t condit10U$ were !&T;:a~le, the Cbtnea• author 1ttee 
n t£bt tool obli&«- t o 4....-.. rtrah t o htore ot «< ob•enoro 
in Chil>a - Nl4 to t ho U=.!t~ Sut .. !!'roaiW)' Dopart: ent -
t bo:t t b07 vere capable ~ ~-=~lhblnr t he tu;u ! or vhich 
he bad etTen them e rec!lt. lt reral na to be eeen whether 
l'.r . Sbellball ' 1 atreh~ v U l !aTe tl:.o 4u 1re4 ettect . 

! be nev r oad .Olch !!T. Stef.l::&u lAid vou.ld be o-.en by 
the end at Deecber 15 , e.& t::.e ~~rpart:ent 1a nr~b.e.bly avue. 
tbe Caol>Nlg-l!ochih ro""' v!:..lch, a.eoor41DC to Mr. P. 't . Tsou, 
quoted 1n tbe IZ!b:us:; ' • 4 orat.ch r-o . llo5 nt ~ecber 18 , 
1939, 1o no t expoctK t > ~:1:>04.ote trw:lto vi t b pq-
l o&4a o·t aore ti:.&n o:.e t.:·.:. -w=e: ! t 11 f1ret o-oenld. lD 
t bla connection 1t Yi :.l '!:~ ~lad t hat i n bh despatch 
t o t bo Depa.rt::ont :io . 2f ~ :lece'ber l C, 1939. Cocaul !<eec! 
at HAnoi atat o4 tbt the -r:.l=• o! trtJ'tle vh1 cb ecnad te 
ha:ldl-.1 on t ho Cao~-.::~ .-..4 1! a:l4 .Oo::o lt h cc=:­
'Olotod would 'be tn~lcz=t ~ad vltb t l:e wl=• 
t o:nocrl7 trOJ>sporlad. <:>TV the !:a=iDC b1&):va7. 

So tar aa the 3;::r:.a ~ 11 e DceeJ"D.td, a cc:'ber of 

tbo J'ebaaq atdf ""' ~r:K ~ u o!!icl.nl nt t be 
lUnlatrT ot Co::=!eaUer..a . o:: XoTabU 10, >Go b4d Just 
return-.! !r0:11 an inrped t:x:: t r!.p on tbe !uma ~f:IIW1'.7 In 
CO::)'>&l>T vi tb Mr. Sbtdta!>. ~t b t 'bel!.Ond tl'.e Nar.nill& 
h!.cl>vq vaa , referable t ~ Ua 3cna route btCAUOO o! t ho 
gre: tor coot. ll:mllnd 1.:: ""'' o! t l:o latter. It !.a, 
!urtbel'll!oU, di ! !ic:ult to 'b&Uefl t hat incr oue4 tr10..#fic 

00 t b o lluroa ~ e: ~ '<:;> ! or tbo eaploto ot~ 
of traffic on the: y.. ... --Jq ro2t.•. 
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lb..a1eter: 1 thought • r ... faoh -:14 be of 
1ntereet to 7oa to mo., aa 7oa )lir'-s.ea4, aa 70U .a1d 
7oa ..-t.d take ~ t'be •ttv abollt the lO&Il ntb u. 
Prel14ent. 

t weDt laat ~. Sa~. to ... :!~ to .u.­
ou .. t'be queatt- abQrt the !lellef P1a:a4. I •t Ill'. 
!loonr nret~ for tbe rtrat t~ - ~ the w.z. 
brolr.e out . At the - tt.e I •t a l ot; or ~ 
people 1lbo are not db"eot:l7 1ll f a"Yor of the Beller 
"'md ool.lectlng -De7, becaun U.7 t!l!.!lk .. Cll:lght; 
to - t'be -D07 oqght t o be c ollected for belp, dboect 
hel p 1n ~, call. for ~nh. B.e .-14 - .. 41.e­
ouue4 - - I aaked Jlr. Hocwv 1f be Uloaght; par; of tbt 
s one7 ba geh could be 41nrte4 for that pw.-e. ._... 
ln'er , •• agreed t'bet; 1t 1a 1"'110.aibl e t;o n .. .,.,. a war 
1n t;bat w:r~ bat he h;!r .. aed bla _, poa1Un Q1111atJiG' 
for 8Yer)' t.hOO!Igbt of a loan ho. tbla coantJT. I 414 
not; MDU- t'be tact I 41ecu .. a4 that with 7aa. Aid 
h e used Ulla - I told h1a - ba .-14 tbet be, 1ll Clr'll!er 
to .U:e, to ,,.,.. t'be ~. we -a a 1~, ~·· I aald, 
but the lO&Il b '1111108e'ble t o get for t be tt. be111£ 1a 
Wall Street. eyea, I Ulldarataad that. It 1a aot poa­
al'ble t;.o get that tbrGagh pr1Yate CIOllecttoaa.• ~t 
I ll:aew aad I baTe ene .topped people who Ubol to col­
l ect -7 for U.t; parpo•, 'beoalae t don't; t!l1Dk 1t 
1a -oh UH. 'rbtn be aald t;ba followl~ t.l:da eollect-
1ng of -7. are41te 11a the -tr7 1a eo atz<Z« t!at 
1t nil. .U:. 1 t; poaal'bla for J'OU to get; a 1-

.bd tbn I !1..s a -UJIS w1 til one of ~ D'UJ1411, 
wboee - I oaa• t; 4bo1oee. lie ~ tbet be ~ had 
oooaa1oa to ooataot- - ot U. llepa.laU- l.r - •• 1IQI 

on t;be nn - Mr. m.o- and this pnu- -~ ~ 
thla A41d.alflraU-, 1Ja or6U' to be* 1IQI IN •' • • 
not;.,. 111"1~ ~ b1a or Me" J _. ....,., eiola .._ 

tOBJ..a.ct --

• hs ftlat1 a e• • .S•· 
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lllalrter. I l.D.e to tell ,_ t:!:de. 

-.h: !hat' • eBe-~. 

220 

llln1rter. S< cma told • t.b&t 7oa were the 
MD IIllo le alth.ag VPOil all the ~ 111 thJ.a count!')'! 
I Mnr bothered TOU about t.b&t. 

!II,.J:r. •o. ll!loeYa" t old TOU :.ut be W2'0ng. 

1111Ua~er: It-. a ~ dooa 11l Jew'!~ "Ir 
,.- l.l.ke to Ea ... ._._ 1D thJ.e ooomt!")' 7011 bad beU.r 
e~ t o tlle Secr-etary of the ~. • 

!ll,.lr: Be .at be c!J'oea.tng. 

lllalrter. Because that 1e tha other hope I ban .... 

!11, .11": h ; be .ut 'be 4reaa1J!g. 

Unla·tel": •• •• l o gel ac:.e anu ou:t. 

111111•~: Ye•• I ha.e bHJl atreaq, I ban 
eeell t:be~t and I baYe- the .. .,.. 

Yoa bllYe not ha4 opportu:llt>" to ne the !Tea14ellt 
,.at! 

haTe D0~0• 
I bope to ••• h1a t~. I 

lllalrter: I balpe 1'0a call bdP ,.. • 

oOa oOo 
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TO 

SubJect: 

DATa Deceaber 19, 1939 

8eorat&J'7 lfol'gentbaa 

IU" X1 ollener {)»>l'l 

.Aaount of wheat owed by Federal GoYerDIIent and 
u&11abla for ea.la. 

222 

Wheat owned by tba Co-..t.Hy Cl'edlt Corporation aa of 
Deceaber 1, the lataet data aY&11abl a, totaled 1,~32 ,199 
bue.bell. 1'he figure bad beell re4uced dUJ'ing the t1ret eenn 
4&7• or Daceaber by about soo,ooo bu1hele, through 1ale1 to 
t he Federal Surplue Coaaod1tie1 Corporation , &D4 hae probably 
been further reduced al.Dce Deceaber 7. 

1'he FSCC, ae of Deo.-bar U, owned ~.194,170 buahele ot 
vheat acqu1red fro• the CCC, UDder contract peraltting the 
wheat to be aold oDly tor export, or to be d1etr1buted tor 
relief pUl'pOeee in the fora or flour. 

In a4di Uon, the folloV1.ng wheat 11 under control ot the 
Go•ernaant, but not aY&ilable tor aale: 

For uaa in ~ 1n4eaaltiae under the crop insurance 
pr cgraa, the GoYerD&eJlt on Dac.-bar 16 bald 11,6941090 buah­
ele ot vbeat in Ito~. t o vh1oh aay be added 97 ,Sol buehele 
or unfilled parohaeee Cl'ed1table to the wheat ineurance etoclt. 

Wheat owned by grower• bat pladga4 againlt the Gonraaent ..!/ 
1939 Wheat loan nth the CCC and nth banlte , aa ot Deceaber 9,...,. 
t otaled 162,9~.951 buabele . 

A aaall aaount ..,. etlll be outltanding on peat due notel 
under the 1934 vbeat lO&Jl, bat th1e loan baa been pracUcallJ' 
all Uquldatecl thrcrciBb ea.1a by gronr• to the CCC, and tran•-
ter ot title to tbe rsoc. 
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to 

TREASURY DEPARTMENT 

I~ OFI'lCE C0MMUNICAT10N 

Secre\ar7~ 

•••• hlAI7. Jr. 

DATil 
Dec• ber ll, 19111 

!1M ~- ... an- .. to tbe cir-taa .... 1l1ldar 

-.!deb tbe Pndd..t ..U be nqu1red to .a e~ie ree: •·-

Ucu 1a tile lllldcet to c:aacr-e wit.ll ret-c. to iacreuiJI& u.. 
l1a1 taU..,. ca u.. pobl1c <lelr\ or t« prOY1.dJ.ac ot.ller .... ..,........ 

or 1 ...... 

fte ~t part. ot t.llo proYioiOU of t.lle Bl>dcet aDd. 

.lccouatiac .let, lCJU, are, u thq appeu 1a t.llo Codal 

u.s.c. Utlo .31, eoc. 1), •(a) It t.llo .. u­
M.tecl ..-!pta rc tbe -""' fieoal 7Nr ••taiao<l 
1a tiM lllldcet. ca tiM bu1a ot leu &XUtia& at tho 
tiM tile IIDI!pt 1a trauait.W, plu t.11o eetaatacl -u 1a U.. !huUr7 at tbe cloM ot t.lle tiecal 
-r-z 1a .,. ..... an•hblo t« ccpondltlzre 1JI t.11e 
...W. t1acal -r-z are lue t.llall tao .. u-tacl u­
pe.ll._ t• tiM _. ... tiecal .,..., ccmta1ao<l 1D 
tile IIDI!pt, tile rr...ldct 1a tao Bl>dcet eb&ll .U. 
ree .. u..,. t.o ec.cru• tor...,. taae, lcans, or 
otur appropriate act1ca to -t tho oeu-tacl 
<let1cieq. .. .... 

u.s.c. title .31, eoc. ).4. Wban.,.ar sw:ll II'Ji>"" 
~tal.,.. ~1ci•c:r .. tlaatoe r .. cb an &W"I*to 
11biob, 1t ~ W liND c•t.eiae4 1D tao B..a,.t, 
wolllAl aft requirecl tao Prea:l.clct to aka a rocoa­
....S.ti<a ..s.r ...wtrta1• (a) or eootion 1.3 ot thie 
UUo, be .a-ll~ aka .... 11 roc_...sattOil.• 

!1M toncoi'll -u..,. Nq1l1ro u.. tree.l.dODt to aka 

reo bu.-a to eg ... t• .... t&SM, lo&U, or otbla" appro­

Priate ..u.• ,.q ._ tMrO 1e aa •oou.&tacl cloti~·· fton 
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tbaD tho total oot.iMted _...,_ t011r \lie -••1 t1aoal. ,._... 

Ill otllar won!a, 110 1-. .. tM llllllcU - 'be l!elrpeed 117 ~ 

'litllin exiat.1.Dc llld.taU... CIZ' 117 ..UC otMr aw!!ehle r.!a, ....,.. 

u \lie _.,...,. -"1ac 'bal ance, \lie ~-t -'-'! not 'be ~ 

dobt 11a1taUcaa err tar prcw1.cl1JII crtlolr - • .,........ nt teo *• 

!JJ.ff 
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"'a ....-tor u. olojeftift or attalal ... ~ .U-.1 
~ .. - u. tan_,.,. z ' ts- wt~ ••-t w n-1 
pollC)' tOft u. - fi~ ~= 

•1, I.t - ... to - l.aai -. - .u..- _. 
-- .. ~-~ wt~ aMUl - to \M-

-"" ~ ot u. --~- ,.. .. - · -
otMre, .... , --- - . pn - · ~ ta 
~- ... ·~n-. ~~ta: 
-mMle tn P u , 

-a, hUrtae~-- ....... _... • .-
........ lall.7 .. ...,.. ...... ~ ~. 
--. o~. C"e: proo:~ aue . .U.• ~. 

- - pqzolb, GIOUe -·· 
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.,_ artw.l coat of wort rallof and aimlor -dlt=eo -
- af\ar J- are toom4 by the wortoro Oil thoao rolla. A 1'1ol•t 
cact:ra~ l .. , 'be:tON tlle 11101:'11!'el o~icm Of pr!nh 1D<Iuty ! a 
=--4:1 to take -..p the al.ac:l::, wool4 _,., aot ool.T .,...,. llisO'!')' , b'Ot 
• 41u.opt!n wi~ ~ ;.aertcan !Ddut.., or a ool~ae ot po:t.­

ella.l~ _. 'Oh.!eh b-.ineA a...So at thlo Uae. Tile IM<:out ty of 
~..:......as l'e4..-..l ~turao • rear 1140 to cheek a reeeao1on to 
a • ll-- :teet. J.zq dee!sion to deoraeee thooe expeo41•u., .. s now 
tllat recoUl'J baa Just tmlrted 110old ceoot! t uto a new pellcr 1rhich 
o,.,;bt oot to be adopted wi.U>out tul1 underetand1Dg or whet UJ be 
t.lY re.aul t • • 

• • • • • • • • 
•t baUen I • upreootug the thoagllt of the aoet far-sighted 

otu!•ta o f ooar _.oollic 57st• ill _,.l.llg that It would be mwl.se 
t!tl:Cl' to C1IJ"tall. ._t!tveo aherp:b' or to lapeoo draaUc 11ft taxoo 
at t h.La nag. ot ..-err. Bat 1n 1'1ew or tho oddl t!OD to our public 
=c; 'I UlNa 1.:n>1 n4 1n tlle propeaed Olllarged oaUODal def- pro­
- ao4 U• --tor ogriCDltiii'Ol paritr ~to, tor wlllc:h liO 

!"''nD• prorto1• 11u ,..., - • de. I think • • mgllt aatol.T coaa1dor 
-...,,, taz ~ 'Oh.!ch wwld appro:datol.T -t tlut 1Dcreded 
a;p 12~ • th_. accoeta. It aboold be addecl , boWn-er. tJuJt 
U to .., :t1.ft1 co.rtct1oa t bat ncb new tueo ao MT be lape- llhoul4 
be-' ~ Mlected ~ tlut atandJ)Oint Of Ofl>ld.!:g reproto!TO 

ar:recu - ..,ellu1D& -· ·So- ........ t~ • IN<Ipt thet to r-ur baluced to 
DDt \o 11e-. 111r -TU7 oloohhg oJJ>ODdlt.,..o or dr&at!callr 11>­

c:r-.n ... -· OD \lle cootrer)', 1t to t o be ec,.pt br - lOJ1Ds 
'"01'1 e:t:teot!n 4...-tee •• -r baYo at o\IJ' o-d for sn-o->t!D& e 
atee43' reooum) , whieh _,.. at•dr progrell toovd tho goal of toll 
DtU!aU• or oar ....,.....,... •• oan oODtrtbuto Yll'J • tor!oll.T to-

- tbe.t - 111r a n ee tax progroa. 
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~ ?Q .... _. 
"' - J'l 'tal tM __ , of tM U01M \&De wlll.oll 

nll apl.ft ta .r- - .T-.17 ot tlat. year, ""' ....,..,.. I NpN 
,_ aa 1...,. --•• ot _. \u _.""",....• - beoeue t!M1r 
ooUaoU• - ..._ .....,..,. .. , oar -- 11 .. Jut .. to tb•, ud 
we _, .n....4 at tlda tt.e to ••rtttoe tM .._ .. ,.. they 
... _..., , It tM c=v- ellooold at tlat. .... 1 .. U..pt .... -
BOJ"e ao1•Ut1oall7 plew .. to ..... tOJ" tM det- aed &IJ'lnltaral. pr..,.._, 1\ 18 qllih poal.llla \Mt tM .n.._... ot tloMa ,_­
nu -lila • 1a ·a later year to a:ha -'"'"'tl• to abolla~Wa&: 
- of tM ~ G01M ln1M. 0 
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... IPl&• - ' , ~ M, ~ • ..... ----·-.-
. ,u t-; t.he q..:rts.c.· or \UM;, ~tn• tllllt;"t-. L;. ~~ .. 
I 
lo<al ctt natlOil&l , l a u ...,b or a ~ qut1t u ou:r -Hq ~..-.. 

~tb rel'leet a planle..,, piee-.1 graorth br 'f&,.lo"" au;loorh 1.., onr & 

Iota period or )'M.I'I, wit h littlo or DO rest>-"<! tor Uae econcaic ~ ..,.tal 

ttra::s. Bot!> urccU7 ll- a cc.plete cwerbellllac cliree+-<:4 tc.~ 

'st.opltficaUoo, c:oor<llDation IUI4 &'fOldueo or 4-.pltce\l.m:. :lo--ll ~ 

ll:ot "" egrce upoo objoet11'ca tc be purauc4 by public authoritl .. lll !be 

ll;;ht or ehaoi!llll e eoooaic concli tlana. . 
JJJ t o t u detcrreDts. I, too, sbould 

.,.. dlseo1Xr11&1111 oew 1ov-t. On ecve:..:U oecaaiG~W I la'fe ·­

, . • lc-. t2t corpon.Uoo taxes should ba s t.plttled; that -•c:r lnt tw:.e 

! ..... al:.ould ba do4uat1ble rroa bualllaas op<IJ'Ot llla ~· <At -

&boulJ )Kmdt eouaol1d.3te4 rtm~r~~a t or eorp>,...tl~; tllat"" al>ooald c.l>~u.a· 

••x·u~pt aocur1t1oe; tbot our oatct o t:u •r•~• cbould bo ~ br rc-
• 

du:tos exa.ptlou CD4 opportuol ttoa tor aW>ll!:utco; tb..'t tiMI rate& lll tbc 

lll~dla 1D..,... brccto t a alloWd bo lllcrot!Jioc-tt::t Ia, "" lL- ->r tr.:a 

thr.., to nny ta.o..cu.l iloUAra (. )'C'&r; 8ll4 ttat ~bo - or t !U lllcc8l> 

Cl>o\Ud cl110 1M llroe41D04 br MVC1111 -'1 .... 

!looon'•, in., J....,._t, U.- IJIPOrt=t t:a 4Aot._.._._.,. 

bluiooas e.eti'ftty - ~ t&lCOa 'llllloh _.. ~13"" ec:r 

tllo~ore, u.. - · , g Mf ' ·•• k ¥ l!'l 
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·~~"t.!' tl:8 ......_, • .n:r )wr1 ..... f 2 (j'. Sllcll • ~J_CJ:l !.D ~ 

..... u t~ ~ .. d .... l Ud.Dit .. - 1d.l1 .._ - - ~ red-· t 
• 

I'Sftn~ <&De 11!1U 1dll r.ll 1a 1arp JID"t - ta-. 1ll4ind1als acd ' 

<Wl'O::>:t i au- 1 tAal to l..o&:z t.1111 al..~ ~ 'Nl- o:t J~ 

I t la ~ di.spllh, I U:lak, :lion --111'2 :;I= tuu tall too 

.,.,~:e..-c ~.l>lr l:J ~ mz ·-. all-- '!ibn._ -t U% ,._. 

' 
, .. *-"""too -...1.7- U.. 1_. u.:-- orr urlM OD! -t ... 

f ~·· v.._-1.,... n.Ues dirt 'IlliTe -- a,., ::.ta 3ro<*"np luUtu<laa, , 

_.., ::a:~:y <d - ~ u ... ~ <d .a ~ .,.a ~d """­

.,.. ~&: ,.,... u u.q-~ ~ -- it 1.sliD~-- _,. 
tla': td.le tlab we •ate. lnrt 1a tba ~':all7 sw1 lc ~. lH.s t 

'tb ~ ~ 1 -.. _.,, ,.., -at ~ ua ~s.-J,ate CO" rr 

~ -· _. - roop1re F · ~fill- .,-s 111111clo, ill mn~ , --r· 
- ~ ,, I ... U taD-'~ fill ...... ~ ._. ,...-.., 

- . l 

~ - t.llll - hr-- A1r I• We ,_ hi:" laeU \ Ia -

P~o•h:.rtl• ...,..,tt., -• ...a.- .. - .-t .r As FW•"" 
1 ' • 

•: t~tu ,~ .. n _ .. _. ~ __. _. ..-••117 """'~· • 
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~!2 - ... - ·- . '11: 
~-w··~ • 

b:::....S ~ tJoo ~at UIS7 &a-- or lJI:le _, tif 4 aUl.laca . .. 

I _. .. ..., __ ~ CIMill )nl ft- S';. W1ll . tom we 

_.: l phe Ull'l - ~ - - ...SUwl w 111 tJoU a=' ... ~­

~u.~ ~u u.n~-· oJ-s,._al_t: 1s 

.c:xt 1l::.,.,p ~ tJ' ....-,. -~-OK!:•-- ..- _, 11n1.11e 0.. Gom• ... _,. 

~ 1Ip a. al&ct. 

'"""ncM> _, -u .u- _. !!'1!'-·a-"'talll JI'OI>1- flit l4le - ..,d !tie 

_._ o.u.. --.-~or·-""'"' ,__..._ 

.. --.. ,~---,_flit.. ••"1111 n:l~ ~ 
-.---::tt Cll ~ tJoo - Ar - taoN=--id7 lir ,.-iti.lol a ,....n~ 

--.----- ._w ._ ._..- u Ia-­

...... :.z-~ett-.1 .. ~ 
> 

I 
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t-=r. .!:.l!""'" 11> 1~7. 'l'l>x nceipts or tho fec!el'<ll ~r.::om' ~=~ ~ 

,;:.,~ t-. t.Wo::>.~ tor tho tiseal year endiM : ..,. •ft 1-· • 0 •- t '· ~ .. -. "lJ ;.,., .. a _ __. t-

:.~Woo:• ~o: ~. Naeal J'Mr cnd-l..ns June :!0, 19~. "De :at::t.r7 p::t:!! a:~ 

,t..; C. ill• a.::J: m:-e i :l t.e.xe:S b\1.-t it t.ad t,:--Q bi ll! OCt. 81)N o: t:.:c&! 1. TftZ ~ 

,: ~=- \~ ::&ke ~ ~!s. I l e.e.-.e tc. 'c 10~ to .!"t<:t!e '"'Ole.: tfl'H or 

!;...:-.;. ~ tu • .a )"OU 10uld. pre.te;r .. - ---
• • • • • • • • • • • • • • • • • • • 

C...-__: :,~ !"eT'i.Llac !A G:lr tax ~~ !,ha:,. t oluld !MD ~0 K ~ be. 

:.a.=e:: !C'F 1:1 orde:" to i.Dc.r~ the 1 ~ iL th.1 b.Dd: ~! ~~-s z:::! 

.:<- ,.~ ~=- t.!>ara 1s D&int.o.i:>od oit.b ~ ...,u ... ,..!.- or ~-t.:Jmt.. 

"CL.H • ..t ,...,.. ;r.>port.ioc of the inc""'*' bu ~ eli,.,.~<! "' :xo-

s--...n ~ ::ac:h hi4:l:er 1ncoau t&l<OC on t"" ~ ocl tb Lo:: 

,..,.,. t.I,QJO to $50,'Xl0, IODd t.broUth •dAJ<.~tAo ol.l,.qe p.a:lccs , 

;.~~ ~ li.lld ot.ber :od.<J. <er<1efl· 

. 

-
f'ubaela tile -t. iaj)Or't.SD~ ·~l,e ste,> t!>at. CUl !:e ~ 

----' U.S to dlpJ , !d' ':U !'.;IMd 
.O.:.:l"'fts.e t.t. ;w e •'•c ponr er ec;m.._,_n ...., 
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II'IIR~~•~~~~~,...••"• .. att a111 as: a r,.. ...... -

IID1U tiLls plu liJ' \lw _. ot Wa ,.,... lt ta -tato4 tMt u..r. wU1 -

been coUoctud r.- I*JI'Oll tUN Jl, 7 btlliOIUI, t!Lia bur<lca r..1liJis al-' 

eotlrcl.7 on eon•-•· wMreaa, praotioall;r notbill8 bu baon pool.! out 1n 

..... u... n 11 10 00ftltr11Cte4 aa to ooUact , ..... ,...... 70111Ul- DCW tlU. 

• '""" to tllktq OC'O or , .. _ when tbq bee .... ol4. rue 078\- - to ba 

so ,.....t ae4 u to proTide a ~nablo pen8IOD to ol<l poooplo ~~~ol7 • ...­

~!""• ot tilotber or not tbe".f line contrlbuto4 to tbo f\l:ld. '!'IIJa wolll<! not 

~c -.uro et tbta at-.o 1D our ocoooato ura. 

'l'bo pr .. ont plon 11 oporatinc ea a dicanttc .;&TlD& 40Tlce &t a tt.. 

W.d"'!ua~o cono..,r bQJinc power. It ,...,1114 be upproprlato to a""'' -...1-poor 

.....,tr7 •lloro " Clll'tal~t ot c~tlOD ...,. ooeoo~UJ 1n or<lor to dlT.>r't 

..,.. roJOUrOII into till .uiJis or pant and oqulJ8011t• It bu no pouiblc 

OCCI:IOide juatttloaUeta, - .... 1D oar cap!tal•rtch, co..-p\tac..opi>or " 5711'• 

~ \aul la "'slan4 _, ccl7 t o 60 por cent or o~d-ap 

P>nSIODS, till ~ ... bot.DIJ 1'1JW1oe<l 01rt o t cc~>.r&l """"""~· ~ 

tile etlalotlGII ot 00.,.,11pu011 , ::JDcllll<l bu bOOD able t<> •uataln • hlP 

le.u of actt_!itr IISUI 1ua ~tal cxpeiiOU\-.. \bU ,_.-17. 
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8111 Daairlaa tGl4 • at hmoh zeat ft'4ay tllat 
when be .. _, b ~ wt .., 1'. the .nlnrMl. 
oplaloe of tbe PM91e lw talke4 to •• that tm7 ~4 
lU:• to - 1--..4 taD• 1A Cl'4e2' to be1p 'lwl .... 
tbe Bla41'et. !bat a,. ---rn.a •• to boe all of 
\h•M • 3 .,..._- golllp; toM 1)&14 for. ua, u..r. 
fore. tM7 ~· Ulte to f .. 1 1:bat t h •7 - ~ fer 
1t now. Be aa14 U.t be .ant-a to taUt t o 1:ba ha:l-
4eat a~ ~. 'llll:t ~- 4o~ng •o he wlebe4 to -
1r111 t wlth •· 

I tol.4 h1a tbU I .-14 M g1a4 to 4ef'e4 ~ 
llo17 ralal.JIS aa .a41t1oea1 11 blllloa tan• 1B ~ 
t o pa:r fer t!le ext: ·1ar'7 pu'\ of oar ~t 
P~"OV&L 

Be aJ.4 ......_.. tllat I _. 1a •J'1111&\h7 wlth 
what be bed to ..,-, be ... golng to reo ·~ 1t to 
the PreddeBt. 

: 
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!£ !i:Wi .... E. ~36 

~~•'n 

:.rn.•n 

... ap a ........ 
a-.• 0 
... -.a•V' 
.... o.ca --

1111 5 F 111, ~. 
~1.5 •••• 

,.._h d? t .. _to_U_co11l4 
... r - .._ • a.-1, call. a a11 tiM:1P 
a.t.• "• ...._ ..,. e:et - • - •t or 
...._ ..,. 1ldp ~ ter ... - lo'*•· ~ 
aa ..... a. ..t D MIU!e .. J..lan. Did 

7"- ..,. .S.C. lld.1 - ... ~t1 --. ~-
...w .,_ ...... ~ ~ - tlat boo 

-u tala: - - ~ l.t -l"'''Wt 

:l._"t ~--:Mall 1a tbe owtat..t1nc 
.... _. -t "'''b'• .,._L I doo't 

..u..-~ J.a ~ "'•'1t7 to t.a ... -' .. 
,..,. ---~ o~ WID'~ 1t t:b.rM t!aea -· 
I w11ld 1Dce te dGIIW leclt U -.p OJ" k11l 1t • 
... .... t Uw- l.eclta, ~willS- doll.araf 
....... :I.e* S)St- J.a !1D1a& to ~ 2'r.i 
wllJie ~ ...U ~ JI1.DIS do1Ja& ltf 

x will l.o* ~ n -.4 •- 1t ror ,... ,., tbo 
_ ..... ~ .s.r. 

(l?r . _,n.n,._- 1&ft ... ear-cal 

Aft.~ all ..r. 
J:-. 8b'o 

g=aJ.,....IL' H 

I - JW~ ~ ... t tb1a ~ &ertbar to 
a dD- .,_,,... at I s-s• I - cJ.M 
I ~1t t.d .. .__ 

I •- w ~ la't 
I a Uw ~ _,. .,:: :~:an 1t 1S .. 

_._ • - -~ I - &1• or -.t .__ 
laa.D.sa-t • r. a 'b, ••• ....,. • .._ at 1-* 
~-- i 
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Gaat.m1 
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llan.lll 

!l.ll. Jl'l 

!lane a a 

l!alleaa 

!l.ll • .Jn 

• 

-.-

All rtcbt· 
DD J01I .... t to eza.lne ••' Doee wbat I aQ •II:• -·' I wGilld UlDI to get clear 1n _, 111D4 - JOU. •7 
tla~ bll up J:a• anta to 1nd1cat e to the CollgJ"'•• 
tlat he .... ta to rt "X" a1Ulooa or dollars • 
.. u. lt .-kea a lot or dlttereoce wb&t tbat "X" 
t.a. Ie lt 500 -.lllloo or 1a lt 800 aUlloo or 
1.a tt a hllll-. beca1lae I thlr* •• ousJ:at to 
.. ~ - ~. at leaat0 1n OW' alnda. 

I -wld •T tlat lt 1a DOt to exceed hla •s• ..... ~. 
I --' f--1lt•.r wUb tb1a •s• budrt· 

~ -rl' ..sa-t 11 tla oa tcb-.11 tor tba extra a 
C .. .,_, IIDd laW7o whlcb I ...Seretaod 11 -
!...--~-tour IIDd tl .. ~dred aull-

do''•"· te"":f too. ot-t tba 
--~ _. ., -..iaN 500 ~~0 dollar• ovta14e. 
• a ... .... 1t .... a lot ot dlt---· -t -ot _..:., Ud• tb!A&• It­
"--• liD• - appro& 
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B .~.Jra 

l!aneaz 

fi .K.Jr: 

Han .. a 

B.I • .Tra 

B.M.Jrl 

- 5-

are aohs to b7 to eoneot t1ft OP atpt 

b 
7 

.. lllllt.aa. ••• 

I tllla tll1.a 1.a w!1a t h1.a probt.a 1a: &t tao. 

prea-t tS.. b.1a det1c1t 1a 2,8 . Be -. 

to C' 1t J-t lieU. 2 . Scae pleee or ot~aar. 

be Phs to trJ to aq•IM 8oo .SJJ!e 

4ollara. .... I Ml'o be t1ftt atart.e4 ott - I 

doD •t 1D:Dw eatber he ... tl71aa to !'181! -

'llbetloer w bad - Moret t:az --ca. ,_ 
01' I. 01'- Pft>SI'IIIa tb.at - CDul4 ·~ 

aq. "Bare 1t 1a. llr. Pru14eDt.• - be 

aw1tCibe4 - - eo taat. tbet la ~ I az :aot 

c1Mro aD4 lb.- be hea got tb1a 14• o!' - -u. 
tbeN 1t s.. r_,- or r1n ~ ~n•aa tt:at 

CoJ167e .. - h1a and tbeo he baa pt - U.. 

be -ta to a.,.ahow or other ra1ae U. d11'­

CereAce ..__ 2 an4 2 . 8 . Be baG>' t pt -

tb8 r~ nprea r..... tbe l!ad&•t ~-

·-· 'lllllllt elM 4o JOU 'ftDt to &* _, -t be 

baa got to 4o 1a. either '117 cutt1JI& ~ h1.a 

.xp4Dd1~ 01' re1alll6 DeY s0»70 !te _,.ta to 

w1pe out 800 .UUCIIl 4oll.&l'ao tb.at 1a the po­

bl-. 'Blat 1a -b1.a probl... lie -..ta to dpe 

Ollt BOO • • u s on 4ol.l.al'a. 

You 4oA't UdAk be wa11ta u at tl:l.1.s t:l:r.c to p 

lllto apeclt1c deta.U about bo• to dD ada l .. , 

lt 1a •J"al7 to &at a eta-At togetbu' l.a;71J::& 

be!Dre u. CIIIQgl'eaa the dee1-b1.111;7 or ra1 rl"6 

,... ta1ea to ac..,..,Uab theae - objects! 

-r-.. aD4 r- .... t paupa bo woal.4 l.1b to ~ 

1t re1aad0 uod f'loaa .,.t u-P8 bo .-14 -· 

lib to - 1t re1aad 

I •-· 

~ 
!~ala 1a tbe ..._.t ,_. the ttacal ,.-... •ut 

'ftaat 1a ·~· 
lo lt •dd&'t ... uq dltt ...... ... -.. tloe 
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0 

: e:to.n: 

: .w. Jr: 

( 

:::aston: 

E.II: . Jra 

- e- - ·1 _ .. 

'l'bllt b a •ery rtt:a.l ~e·- !1:7 ~u. I!' U 
wer. out o! b=-e ~ &::! ~ ..,._....., =1.,­
a ppllec! to ~· ~~ ~ ~. 2 ~ =l:s 
e•t ss~ or ~~~ !.= ::e ::.r~ :-tU". ~ r.x: r=ld 
ha Ye to 1eY7 ~ a.:: :...:.t !'!& !.« ~ a. -...; d • 'r=: a. ye-.ar 
t .o set r1~e b::l:l::--eC ... -,.=e !: ~ ~ll::U ~-

~t I ~ m ~ !.! we !!.! .KJ:~e,..._i .t.-o 
that I ccu1C. eall ~ i'a 'liat:&c: a= A7o ~-. 
Banes az:d I C&Te £<:~ s:~~~E •"" '"'£ :c • ; !£ ee ~ 
paper_. .-'!:!.e::l 111C'C.!.: ~ ~~ :!it ~ e~ i t'!• 
Does -.bat I sa7 ~ u:;a ~ ,.,.,., 
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• 

=--· 

• 

_.,_ 
J42 

x..--. 
Ba~ ~ Ia Ja tM ·~· .... ., t.lpt -·~· 
AN - N~ t. U. IIU"lt7 pa~ta r-•a.. u.at Ia u. .,...u-. 
... II• • U I I rst.llll eonectq- J01l 
- J: - at a ~t ••= I , • ~~a-• liar.-
..,_. a. - ~- t1:1a ten1.11c tt.. or u. 
~ a.. Dlrec~ car ..,. ~t -... - poootec~ 
- - p Ualli&• ,.,- ._ • ..,. b..,• - are aDII I 
.... t ..... - J: - plall& to -.u .. Bazold s.ltll 
_. -* bJa. Jw& Wll IIIla Cat - are do!q. -w 111111 Dap - pa&'~ .. ,.. ,_ £Ot a -.4-_.., .. 
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-·- -~ "--
... Ia • -=~==:ri I !H- u .. )J w n•-c Ia-.' .,. .... 

0 

I tM* b •ld'4A .. - ~ ._. w!eten, 

Ia.w .... ..t_.._ ... ela.U.~ 
- 'D ~ ... - tea ... - ... :I cla1 t ~ ~ ~ s. ~te&psc:=...a.u .. 
-"- •&.. 
~ ....... ~ tllue l.a U WCNt -· :I cJ,alt 
~--- ... -U.. II a&. 

E.I. Zra ~t. s. .... ~ . ...... l&. 

H =-"-d ..... ~ ... fell I) 

(ca __ , ., ...... ·-········· 

• 
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S: 
~ l:. -_... . ......... 
S: 

';' " .. _. -· ....... . 

S: 

S: 

S: 

E.JC.~r: 

S: 

~.)f • .Jr: 

S: 

a.x . .Jr: 

S: 

Yea. 

A."'e 1011 Uer£ ;;'Otl CF.Il t&l.Jt, 

Yea . 

Deoeaber 19, l9J9. 
~:J5 p.a. 

~·' 4 ~ -. 

Yell MY let ~::e tell )'OU 1n e tr~ct contlo!enoe what 
ta~ v1.~ • aD4 the Prea1dant, •••' 

Yea. 

I'll ..U J'OU t1rst and then aaJt>e J'OU' ll COM clean 

W1th -· 
All r1gbt. 

At ::!.une!:: the PreUdent ulted • vbether w hAd a tu: 
~ ror h1a and I aa1d, ' "o' , that he hAdn' t 
aaD4 tor AD7· Yell I'll t ry to lllllte 1t short 
because he ap:pro~~el:ed 1 t two ways . He • e a a ked ua to 
prepare a tax atateMnt t or hie. He eee!!ll to th1Dlt 
that h1a 4et1o1t at :pre sent 1a two b1ll1on eight 
1Jto1UIU.Dg the B budget. 

Yea. 
I aoe• t 'II:DIIW 'llhet!:er thAt' a r1gbt or not, but that' • -
he had ..,,., :pUce ot paper. 

D14 he gin that to JOU' 

Yee. 

lie p'ft ,_ the paper. 

Yell he gan .. the t1gve ot two b1ll1on elght. 

:.0, llat he 414D't g1ft 700 &07 o!et&lla OD 1t. 

W.U he ... re.,.!og tro• h1a et~eat and he - but he 
a4 •t sift ae the papar. 

Yell., u. t • a 11t1a t I W&JI t to mow. 
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S: 

R.Y..Jr: 

S: 

R.l!. Jr: 

S: 

S: 

R.~.Jr: 

S: 

B.M. Jr: 

S: 

B.IC.Jr: 

- 2-

llo, I woa•t Clheat. I hJ I won•t Clheat. 

Yell it -•n•t that, I tl!oU8bt JOU should ban u. 

Yell, nov, here•e the point, 1t I underetana u. 
He ea1d he vante t o get 1t Juet below two billloa 
the det"ioit and he vante ue to prepare a 8eoaap,' 
I take it to tlnd, either he•• going to tl"J to ean 
tvo or three hundred al.lllon out ot the eight 
h1mdred alllion or he vante t o relee Vhat he O&ll 
hft in the t"or. ot taxee, eeet 

ne. 

llov he 41411 1 t eeea t o ban the rennue tlguree 
Whloh ve eent o-.er to JOU Pr14aJ n1gbt. 

llo , beoauee ..-e heYen 1 t had a ohanoe to dlew.e lt 
Ylth blJa. 

l!o Ranee 'ie going to vork on thla thle eYeolng and 
at"ter a1l lt he ie tvo or three hundred s1lllon 
dollara off, t he eooner I lmov 1 t the better. 

Yea. Well that•e t he reaeon I thlnk now ve gan 
hla - he rushed ue and ve gave blm a tentatln 
etatelll8nt on the e~endl turee Juot betore he lett 
t or H~e Parlt • 

Yea. 

And I told hla nov ve vant - ve bann't quite -
thoee were gueeeee, eoM ot thea baaed on - we 
haftn' t cleared ell the budpte, eoae ot the ba-.4 
on 1aat rear and we'd van t to han a 1!:~: UM 
to renee those. Bov ve pulled torty on 
out of" the vorlte prograa elnce he eav t he ttgure. 

Obi 
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, 
5: 

S: 

S: 

R. li.Jl": 

S: 

R.:!(.Jl": 

S: 

S: 

R.x • ..rr: 
S: 

!t. l(. Jl": 

1 : 

a:.Jr.h-1 

1 : 

_,_ 

.. a.& !a =a 1:bd,,..•re .,., • .ta u. -= - a wtJJ • .ta, t Ql1alt t ~~~~ p\ 
: -br'e ~ ~ ,_.. 

r ~ :r- ..... u. ~ _. 1.-t - .~ 1:!:1• _ let 
- -· - 1lle ~ U.\ tile J'ru11e~ u ..SBL ~ 1318 t_ 

y-. 

DY. ~ !:m:1..a. u. n .. ' : .... u ,. tor t:he 
Bl '& L 

'!!!e - e!P - - pi I ~ tile ~ 1;0 ll1a. 
,_. - ~ U e.f'1el\_ ... - aaJ.7 0:. n -

.. .-13' p , .. 'tD !d.- '1:2» • 'tb;:re ~·· 

x-

..u-

... u .. ..,. - ~\ 12M= ~·· R1ll ......... . 
d ~ s!I ~ hr •• , .. u.r ... JfiC' 

...s-a~ 

Wll11 - eiC tlsat - ..- ,.. u ~ ...... a1L 

....... r-.. ~t- -..,at ... ~ -- - · 

... ft - -- -·· "" ... u ctrtc ,... 
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S: 

S: 

EJ[,J?: 

!!: 

a..X • .r:r-: 

! : 

!! .• P-h: 

!!: 

H,I[,Jr: 

S: 

! ,llf..,b-: 

- ~-

.... e1&llt ---
-t•• ~t .U. ,..,_ &a;; S1to-. ne--t 111M -. 

l.et - -· !!at ~ ~ t!le .ft ,_.. ... _ -t U pUtag t!1a ~ .. hlzld cMrt of 'boUl ~~· -
~ ~":- ••: , -.. 1luU ,... •.U u• • eJ&tat ri ... 

~n ... -
~~t-

~ e1~. .,. .so.. t!let bel...,. ~ 11 t.Spn 

!!at '-' ' • t!la 5 ' \tit, t.'t 1t .SOU _, locbl!llt 
1:!le aU ~ ..._._ 16!e!l 1.8 oat of 'boU. &1Ms. 

:..... 0. Ji op::l~~ ~ 1.8, ..u ~- dB'I; 
n~t. JOll -=- _.. ~ 1t t2aa I ao. 't=t 
a. wo;&r1at1oa ~ 1'm' •q 1• ~ u 
~t -· ~ ~ !!lilt ll:!>n 1lba ,_ 8014 &'bt 
n~t 1t 111._ ·~ ~ -- 11% roar aa .a..- pr'I;UO!> 0. ~ K1U ~ U. ,_, 'b:&a::Xb a4 _,,,,_ ~ br1.Dp a. ou.r 
ft&la'ol .., 1'lrr •q ••. 'ltlinJ or elgtlt .u tHHo elatlt­
r ~ t •a -.tt.F pt u... ·~ to ,_ ...., 1o 
tile I J· 

... 

...u. a1'ta'r a11 1.f ... ft ~ 1 -..a 
wt"'- llollCN -

--. u ,_ ... ott 1t'• - ..... 

1laU-

r •u. pt uaa1 'wt.at O.t r1Ft ~-

.. -·t ao - uu.u.sa-t Job. 

Bod'• ~t. 
l.llfi,....-I'L• ..,_ to 

... V• sdC - !al;r -.,..p ,..w aL ..,_. ,..t r• ..sc...,.- - " 
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S: 

:s.x. J'r: 

S: 

S: 

!1: 

!!.11. J'r: 

S: 

!!.X J'rz . 
S: 

H.X.lr: 

S: 

!1: 

II 

- 5-
~ ·~ a v .. 

-.Jl.o - - I 111111111: •'U - .. - n R Ilk ... 
•q ,.,... ne-e - .... pt ._. to 7'1111 .., 
~Ulle -

ao.u I pt Utt. t:M nnt 1llb« ta ta~e .,ft!J~Ct 

Yell I tldllli: ..,, let - t•U pt a bol4 of t..toa 
uMl - u .. - Nrt• taM•• -OI'Uag to the ... =r• t:Mt ,. .. 'lleftl -a.. !M• t• ... 17 taatatt .... 
uMl tldllli: • oaa pt 1MII to 7'1111 po .. lbl7 b7 tea 
•'•'a* 
Well u ,.. -.14, u 7'1111 onl4 aka that tale 
•s r••. 

Tea. 

T••· ,. •• t•u .., t:Mt. 

•en u.u,... 
All ~t. 

!Milk,_- Hello. 

-·· !Ia .. JW ~- t:M PNn6nt Ule Cllaa.n: 1dleD JOil'N 
aes.s to .... 1111• 1ll1a« to a. prlat 

YCIIII - t:M -

tile 1111111pt. 

.. _. w - of 1t U betac ~~-ap Of • - == ... - n-1 -...- - • 
awawt17. •t .... -· Wlllft oa -......... -
Well *-''• 1111at I -

..... eal7 ..... lt ,.,. 
--•- M lt O'ftl' U. 1.--:r ................... -··- - ,,.. ,_, •P'asiiP­

__ ••• ..-.. A.a ..... ,. ... -~ .._.,...s. .. --

• 
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• 
R.K.Jr: 

8: 

H. !-I.Jr: 

S: 

R.M.Jr: 

S: 

R.M.Jr : 

S: 

- 6- 349 

oa tba but u far ae Ute ••eap soe• be ~~aaa•t 
4oaa a llolt of von. 

Well I tell you What I thlllk I'll 4o. I thlllk 
I'll eell4 you O"ftlr, ... u I 4on• t kDov - 1t Ute 
queeUoa of the debt Ua1t oo.ee 1Q, am 

I'd lllte lt - I t old hla how I feel about that, I'd 
appreol ate 1f you'd tallt to ee about that. 

Yea, al.1 r ight, e1r. 

!hank you. 

· .lll right . 

Ooodb;re. 

I • U get th1e to ,ou. 'l'hanlte . 
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Sl.lles: 

F . t! .Jr: 

r .I!.Jr: 

~a_aton : 

- 9 -

'l'ell. tbere :roa are . low, )'OU 1c::cw e•e~ 
t hat I k:n.,... Yon 'k:Dow eYaJ7thirl6 tta t ::;..-old 
Sla1th ltnow's ac! -t he doem•t 'k:Dow , ao frca 
D OW 011 -

It 1a a beant11't:.l Job. "~"• ba .. got to :a!.se 
e l ght h:uo&:.red 111ll.lon ~oll.a.ra . 

I d14 a llttla testlJ!c> 011 -:r om, ue. I d.U. 
a llttle testiz16 on ~ own. I wan tec! to u e 
bow the Frealdent felt on th1.a ~ &::<! I 
ga thered - of course, en~ tllat .., a.re 
aa,-tne; bere ls a qua.dl'upl e aeeroet. I <1.cll' t 
t b.1Dk he wants to a sk tor a - hla top l.!J::h 
on taxes 1s tl'fe hundroed :dlllon dcl.l.ars . 
I cUd a llttle testlJ!c>. Be was testi<lt; -
and 1 d1.d a llttle testing on b.l.&. I doc' t 
thl.Dll: !:e would go abon tlve hundred . '!l>e 
r.aaon, ~erbert, -•, I wanted :JOU to tn.o:" 
a bou t tb1.a ~~use ;ou bad been tbJ"'U6ll ell 
before I don ' t e%peet 7ou to wortr: rle tb!te 
gen tl....;., «m' ght• but I .-ould llke :r= to s!t 
1n tc.orroo" apJ.n . You be'f8 heen tbre"6" ~~ _ 

or thes e tb.in£S rl tl> ::.e ant. :rou ccold oel; 
7~ and be a'f&1lab le. I doc ' t 'II&Ilt !0" to 
alt up tonie,ht. because :rou wori<ed all Sa';>;..~T 
and Sunda7· 

1 lll<e the - ll ot 1t. 

Regraded Uclassified



• CIQt&l.n 
Co'''"8 1 

!!.X • .Jr: 

C: 

C: 

R.Y.J'r: 

C: 

c: 

C: 

C: 

~.X.h: 

Cz 

!I.X.Jr: 

C: 

~\< ., ~ 0 

tl&Nw>•r 19 1939. 
12:52 p.a.. • 

251 

Bello Cap tala a.--.. _ ha 
tbat I oagt:t i., i;, ~ . PPQlJigi on that n .. Boa!'lt 
1'1111Ch! ore Me lbe Prea14ent at 

Ob • 1D' • l!lecl'e t&r7 • 1lhJ' tbere _. 
JIN at once the report U:at I onl7 - I V1ll MDI! 
U. work Ulat ... &lne t or the~ to•hl'!Goeo conceZ'Illllg Yel"'D11ent. 

ChJ 

'mul't tiDe a..-e JOU go!Dg Ur! 

Yell I'a goi.Qg onr ttere DOll 1n ~en alnu~ee. I 
raa4 U:at la1oer on. ' .,..., 

Sll't 

I can read 11o ~~. 

Yea.:_~!•ll I'll Nn4 U:at cr.er to JOU, sir. I should 
pro._...T hBYe done that, lt was -

I tell JOU ,.._.t 100 do - 1Pt .. J llat th1nk hell I .,..., 
pt tbat-

I eaa MDI! 1 t to t!:e 11h1 te !!oaM aD4 ask the: to 
'brUig 1 t 111 to JOU, ell'. 

~ t I 8 - 1:h,s. t I 8 rlgtlt • !!::& t I 8 1'181> t • Do tba t • 

I 1 U ba'ft lt on tbe way J"13bt &lf&1 all'. 

P1aa. llhet el.aef 

Yell 1bat'• al.l 8lr, tbe on11 .. etl..llg we h.e4 - U>la -•tllliS 1aet Y&CI< .M Ulat .... on Ulla caae or tbe 
n-1811 ao~t • .,., or 10blch boWenr had beea 
el••necl up be1'are 1t -.. preMDte4 to tbe Board. 

Ye11 I'a -M4 - tide 1& atrloUT be-D ua, bat 
OeDCWJ. Yateon an-4 ,..Ular be could brl..llg 
Cle..ral. Anl014 .M Co1one1 Barna onr to - •· 

Jlello-

na, 8lr1 I'a Uatea'DC· 

Yo tan alloUt tide IIMJ'4, an4 I aatd JC• prortcle4 
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• 
C: 

R. !'. J'r: 

Cs 

C: 

B.J!.h': 

C: 

C: 

c: 

!!.l': • .Tr: 

ca 

B.X • .Tr: 

ca 

- 2 -
-:c;2 
~-

... , ._ l'reel6Ht o.lt•l. 1 t • t•a 1!'0'- to -~ _, .... , •.. ..... . ._ ·~ 

Tee, au. 

I -.14 I 111DU1da•t - ll1a uleae \he Proee14aat 
IIPJIIr'O"e u. 
Yea, au. 

11bat 1IV1I14 tbe7 be WaDt1ziC to - - allooln 

1Jell tbe7 ventJ to 1!'0 beolt OftJ" Ulue U Ule7 loU 
tile tlret roomd, DOW tha7'1'e 1a t or the Meon4 !'011D4, 
~· hl7. !he7 atlll wat.ct to 1!'0 bad:. 

I eee. Wh7 le AJ"D014 • 1atenete4 1a \111., 

Yell, - -t ot U!e a.erop1..,e end or u. 

I eee. Ia \hla l!lreweter p1aM .a7 sood' 

Yell, tt•e - 1t'e a ,.. procJuot, tt•e ~..a to be 
prett7 bot. ~ .. ..,. ha4 a -treot JOU "'""· !'he7 
be4 a t .. t plaDe \heN an4 \1le7 ha4 a oolltract. 

Yell :rena oan tlD4 out t or ... 

J'or ~. aNI \hen \be7 c!eo~e4 ~t the7 woul4 haft 
to .a a o!laDge tohloh pnwttte4 \baa to 41epoM of 
a. -• that t1te7 ha4 oa ban4 et \be _, to the 
l'lmLlllb Oon~nt. I~'• a ta tntoa1.l.t7 bat 1t 
~tte4 tbea to tab - 4allnr- ot U!elr 
earller pl.aaee. 

D14 P.!'e. tletr. ptcae ,._, 

117. 

D14 I!N. nota JIIIOile ,._, 

I _., ~~ear JOu au. 
D14 Kra. nou JlbOil• ,_ about tbe arentel"f 

.. .u. 
1Jell I'll '-ll her 111at I '•:-'-= ::,-::: ~ 
._. tlabC• I ... nrtou 

Regraded Uclassified



• 
C: 

H.li.Jr: 

C: 

B.M.Jr : 

Cz 

P.. Y ... J r : 

C: 

B.X.Jr: 

C: 

R.X.Jrz 

Cz 

- ' - 353 

a pl- U to. Jlo JOU Willi: 7011 ou f1114 ou~ 

Ob ,eo, I ou got o11 or \bat . 

And - I'd 11ko to lmow, I •an I wouldn't oUr up 
&D~h1ng but 1t JOU oou14 t1114 out, l et ,.. Jaaow. 

Yo a, olr. Vall ~. lleorotar:r, oh well, both tho 
plano• - ~re -. DO ol'd1.ftanoo aftllable at all 
ot oov••· 

llo I •u What 1o 1t a olDglo 110tor, eo forth aD4 
00 Oft' 

tto, abo - wall abo'• a tut t 18bter. I can get all 
U!o dope on that. It•o a .. ..,. plane, it' • not an 
l.rw7 plano • 

Yell got 1t t or M, DO lmrr:r about 11:. 

Yoo, olr. Yeo, e1r. 

o.x. 
All right, o1r. 

!hank 70Uo 

Ooodb;re. 

Regraded Uclassified



• I,X.h'l 

Operaklr: 

l!.M.Jr: 

o: 
B.M.Jl": 

o: 
l!,M,Jr: 

0: 

!!.M.Jr: 

0: 

!I.M.Jr: 

01 

••••••1111?-r 19, l9J9 • .. ,, .. 354 

111'. ~ 12 & buD•t - 1a bat he ea14 he'4 he 1a 
'b)' n,. llblatee or one. 

Well aa.• t bother - -, all. Uteae t1a1Dp 011 aplU 
-Db I- pt h.1a to4aJ. 

All J'18tlt. 

llle'e t-U1ng k! Xr. 11111:1~ or the Sll'ftr lloQp11 
a: '..,.. 
011. Well I IU4J>' t vant kl break 111 - tor •· 

Yea. 

u eoon u me• • thJ'ou8'l hlktng, I'll r1llg Ute 
bell 11ten 8he go ee, I want her. 

All J'18tlt. 

Regraded Uclassified



( 

v.re. tloU: 

Opera t or: 
Arthur 
Purvis: 

X: 

P: 

X: 

P: 

!: 

P: 

K: 

P: 

X: 

P: 

P: 

lC: 

P: 

Deoe2ber 19, 1939. 
4:55 p. n. 

Hello. S55 
Go ahead. 

II that !~rs . Xlotu 

Hello Mr. Purvis . Yea th1e is ehe. 

Oh Mrs . ltloh. Juet before Mr. ButteMrorth left, 
h e telephoned lie up and ea1d that there might be 
a poee1bil1 t7 ot helping in regard to a p&rticularlJ 
1~rtant requireoent or t~e llr Min1atry in 
England tor aluninua extruded bare and tubee. 

I see. 

And I underetood that it ha e ar isen out ot,probablJ 
out or sooe d1seuesion that !tenned1 had had When 
he c8118 over to Vaehington. Of \hat hove•er I 8JI 
not sure. 

I ' m not a bit !a:!lll1ar with it V.r. Purvis. 

I wonder whether - here 11 n1 diff1oulty. May I 
put it to you this wa" 
Please. 

I haYe now reoeiYed tro" London the particular . 
aater1al that the7 are t erribl7 anxious to get and 
i t's true that the urgeno7 i• as great -

I see. 

AI theT thought. Row, Mr. Buttervorth telephoned 
to Washington and aeoertatned that ,.,. proper course 
vae to send thla i ntoraa tion to, when 1t oaoe • 
be had to fi7 ott t o England or course, vas tbrougll 
Mr. Collin!!. 

Mr. Collins, 7111. 

Ae he 1a bead of the new groUP• 

Yee. 

Jfov on the 
although I 

bead baa not JOt -
other hand tbait grot dupve hann ' t had the 
knOW he'• appo n • • 

Regraded Uclassified



J(: 

P: 

J(: 

P: 

J(: 

P: 

P: 

[ : 

P: 

Jt: 

P: 

It: 

- 2 -

otftolal 111to~uoa about u. 

fta''• ·J/'1Pt. 

35f 

AD4 I • 'ftl'J' I.IIZ1oae to pt Ulte 'ftl'J' arset UW!g, 
olpHlallJ ln 'flew or the otrv or help 
qulto hl&b quotu With the a111111- oorpord1on. 

l'ee. 

I'• uaxloae to pt that 1ntor..Uoa to the proper 
~er, and reallJ What I 1a -kiac the lleoretarre 
a4Y1oe tor le Vbether I .. 114 1t to hU - thU oU1e 
tha''• 00110 ln lhowtng e:raoU7 Vbat "'4 Uke to pt, 
U U u polllble tor thlt otter to be hUUle4, or 
Vbethar I lboa14 aend u to Ill'. Colllne, With *-
I al&bt be ln ellpUJ l.llproper relaUou beoau .. 
I hafto't 71t had an otr1o1al1flmt that I lhoal4 be 
1o oootaot W1 th hla. 

Ill'. Parne, •:r a4'rloe woa14 be to eend 1t to the 
horeterJ. 

I ooaldn' t be Tlry tar vrong on that. 

!lot a bU. 

Shall I put 1t 1n an eTilope to ;rou. Youl4 -
10 that ;rou voald open 1 t. 

l'oe I'll open u, I'll '" t hat be pte 1t. 

I'• Oftl' 10 1111oh obltp4. 

!!lat'• all 1'1Cb'· 
I'll 10n4 1t tonipt. 

!baH J'OU• CJoodbJI· 
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• .. 

DUI tu U, 11138 

Jake Y~ tol4 • tbat the State Depart_, 
haTe aake4 tboee -..hoturera 'IIIIo han JIJ'OOee .. a 
tor -*J.IIIf ootaae pe 1a Rueda U4 Japu to ~­
ate17 111.~w tile1J' ~rh. ftle boa4 of ODe of 
tbeae o~ee le a fl'lea4 of Jake Ylaer' a 111 Cbl­
oago &114 be le Te17 •eb 1Q)aet 'baoauao 'heJ ban 
long-tt. oontraota U4 at&ll4 to 1oao a p-eat 4eal 
of 110ae)'. Be wmttell • to bow 1t u4 alao wbetheP 
I ooul4 fdter 1U17 abloe &114 I 1&14 no. 

I gather that .&.. .&.. Bll"lo 11 ban4llng a:G.a. 
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, -
0 • •• MoL.y_,.uw eo-ANY 

.:10 ......... .AYDc:U. 

---.. 
~......_. ..... ... ,.? 

........ -.&... 0....4Z_ CIOf..OIIlAoo 

.-.. - -..... .._.._._ - -· 

•• I 62 C. llr-. Gii.t 
-.s..s- ., 0 2 ~ 

-nn 

,., '. 19, 19, 

lew ~ f4 , ,, ' r 15, 19)9 _,,_, .. COJI1 or tile ot•_, -
~ 1M"'-'' rt II& hiU ~ _,_ a, • r 2o 19)9 Ma b.- rnotrid, .. 

-tar .......... ~ _, --~ .... \o lie 1a~"'- \o ~. 

~ tlle ,. t, u ._ z. a-la_. 1..,.._ •• eb&ll, ot cc:aJ'ao, be ,.wlod 'bJ 

- '•....U..· 
............. -..-...sat <• 

' a .. ,. 1..- " ._.. a 1 •' n• ........ Jal!ov o....no a ~ 
.s ,_ tea c:u• ,_ » ._ f4 ~ c.---. \o be llhlppeo! oot later tbM 

;_,, !llie Sa .._. - a f4rw .u.lo •• _.. • r. • ••ber 5, 19)9 _. 

OW...- a· I .. • e. lalt- I Ia a C ; ~ • he- 7, 19)9. 

I a .. a .. - 2

1 .,...,. .:qolJ1ac .. o.eoe~>er 31, 1940 wUio 

... ._a.. ... ..,trtel .. 13 ~-' ... ~*'-

.......... .U. te I .. "el las boa...._,, ..... ..S ftal_., 

... U.. a- - _:-j, L """' I 3 1 ... &.G., J'& 
2 

rw\o lorllrio~~, 
Q 2 

1 u ... I 1._ _, L --. &.a., ~~er11a. ....., ov -~-

.._.._a..: w _.. *'P' te <a * .oca '* lwOJ•, ,.~. ter 
---..~ I '· 

3 1 1 .. ._.. .,..._,a 

.-' 

- I -~ .. - ..... ~--- ..... 2 =\loa~ ...... 
• 0 ··- .. \oUUnrUie-.rlal 

• -.. *- • ..._ • rta '• """ '*: ::,:-.:;.-.......- rsnr..c IIA11e rt1 I 

........ ,...._t.La-t....._S,1 f/6~--
d ............ 

~- ._.-ua • ...._ ..... .~ • .,. • .... 
"""* r11 • -· ... - et ~3 .. ,::::.1 ... au 11-" .. A1W 
:-1 "'! -::a "---:, .. ,;:-:::u; hsen7 .u.u 1a err ... , ,.. • ,... 

-=::"7,...~ 

......... 

.. ,, rt 
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• ........ ______ __ 
·l•a ................ . . ... .. ...... 5 .. 7... . .... _ .. ... ., .............. "·­,... ......... _..__ 7 7•••7 a 7 c , _ _. ... ..,. ... 

___ .. , ,,.,·----·--··---· .,....._ 
... UIIIs--b a. e. , 1 a a ... fill .... d 7 07

• lle0Mrt .. rt7 "- 4 M .._ 

,.,_wau o7 

.... 

7 o2 ...... MI. .... ., .. _ _.._~~-.._ 

.... , . 
................................ _, ?s, ....... ,... 

• ... 7 , .. - • 9 D ; e 2 ... - eCIIIl ............ """ 

Ill '$8 cuts 1 

za ,._ fill .. -. • s 7 

'• ._ e n , 2 • ... t 0 2 .._. 18 

.. _., o as zo ...... , !' .. .,...., .............. ., 

,..o a ....... .-.. -.. 2' r 50 ... .._ ..... _J, 2, • 

.... 7 'Hte .... ,.a .. N' 0 aW "• 

ca .. ._..., e • ,...._,. ... n.:tD....-.eram_..,_ 
•P:'IIIr ...... f/1 3 3 I _ _... ........... ,. ... ,__ ..... 

.. 01.:............ ,- ............... 18_ ........ ., ..... - b& 2 .. «: 
t Oh .,_ .... .._.-. -. w te ..,fa.,,_.. a 

5

2• 
2 

Sa .... f/1 ..... f Qp .. 5 Q 0 n 18 ........... 

11••• c ftl ... llllllaa$ST•,_a a a,. ........ - ... 
a I '75a ..... I SE'", p •rt' ... .. • W .... I P?S a b 

...... a 5 ........ ,.. ................ _,_ ----

**--a 177_.. ... ...... 0 n. .. ..... 
---· ........ --...... 7 ..... ,..-. .. ... ................... ,..-. 
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~~ ~ 'Em~~;W-IA'•• liC&LfD 

,.., .t.aot- x.pu., ,.......,ta, 

Dt.Dz Dee ·_. W, 151311, _. 

JO. z :no 

Aa ot 111'-at to ~ ~t, I wu 1.nr~ 'bT 

the ~- ot U. B1kpben): UrJ.a II02'1l1.DC Ulat ~ 8lra41ah 

».1JU.ter to Ule 'Dil1te4 Stah• hu 'bMa p.--~ 

'o _,.. !Dro--.1. 1Jiq111rU• of ~ lleoretar7 of ~ ~ 

aa to lllhetba- U -ul.4 be ~~C"Mlll.e to the Ocnaz at ot 

tha 'Dil1h4 ftaha tor a abort-'u. l.ou to be t'loa'ed 

throap a beAk 1.a .t.aoloa 'bT 8w a'r. ~ l.ou 1idl1cll 1a 

oon,811pl.ate4, Ule Qoyaz -r tol.d • oollfidaDt:1all7, woal.d 

.-unt to t:too,ooo,ooo 1idl1cll wo'lll.4 ba p&14 'baek 41lr1DC a 

period ot 1'raa 2 to 15 J'e&l'8a ~ gol.4 aD4 tONlp rm•ap 
aoooun' 111 the u.a. ot l!ln4ea 1:1u 'bMa Nhoac! to • total. 

ot approx1.aat~ $1.40,000,000, he a44ed. 

II!I!IIDG 
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• JljiiiiPij*lft••il-• or ...... ILl • ., ••• ,_ ... _ 
- -- - •• BWitD 

.t.a-1- 7 2 .... ,. ~. ~ 

m.z L__~ Du 5 llr 11. l.JM. ., p.a. 

... M!'!BI:IIB. 

fOR !Ill: ftE6 1111R]' Im'AilftD!. 

361 

-

I J..t pt; liMit ~ PU'U an- baw1ac ..a a _,_.. 111'-­

enac Uuss ''V t;rip ~ tbe froat;. ~ tzo2p ,..,, ..., ... 

&l'••• or Uo~~Gpa rrc. the Guwa .t.z.F 200 7U'da -.rr at tM 

Oc: ..a or 1:ba br1ag& OYV the Bh1ae at; Ielll, &Jill! aenra1 

houw 1a 'be la'sHto ~onr. .. 111 tbe • ..,.,, L111e. I abo 

W a r1a. ~llgll tbe daaan.a ait;r or Sb ' mw, ua 

... sa. N't'1.- J'Sabrd&T bJ' Pr1aa ll1111.ne A '-laiD aJI4 

' \h or a w1ye4 b 4 al1oa o~ P'Jt at sa4 !!rlU&h troope, wtllot 

tooak ~ a &»~en ~-tan bsh1114 U.S p1 rnt; f'rollt;. 

ean-to. J Sg'fiS rrc. panoaal -wmt1«*e nth &Jill! obearn­

n- or boUt orn.eera ua -. I ael.a5s 1a 1:111a tile Jo-e 

U'tlll.a7 qpt;rr1a .... t;oek - ~ u. ~'- 0~ tbe 

t'w b rr ~ &bern; tobie OQt;rr1a 11M ._ 111 tbe forb ... 

·~ U. Stt:ll ot' £acuto u4 a!aN U.to aass -. aoto o-• "-

~ lrt.e -.~»wu a • .._- tbe -· .. rw. pt; als 

a.p a.t; ...sa ...-a. n 111 as a r taU. ot' •n ot' Uta 

om.... Qat U. ..r 1F1ll be loaC _. llllrlrC. _. tllato • ..to• 

atl.l'-7 W 1a Mlts&"7 1U' GIGI.-t-IFJ ....._ ...... wU.l. be 
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- 2- 262 

~ '- 111a ~ 1a ~ co... Botil ott1ouw ad -. are 1a 

£ M) ~ -- bM7 1111h the 11Dft fd the ~ to 1h1ak -= 
~ :-. 8811 ~ U!a n4 1a to-· 'lbat JIU"Uca1a'lJ' 

11+:: I = - 1ibd patenal Nl&Uoaaldp beW... off1c.en 

~..,-~ 111th the heaata ~ • ..c! 1ta 1.1E1tat1oa or 

~ ~ """''Ji' •tel.r Wl4ersl.De 41ae1pl..lae 1a tba ~ or 

a:~ ::r • wLi'). !he ao141a- 1.a She hc::u:b ~ ~ 

TG:7 ..n. ~ h1a oH1oe~ li:Ju:Jn h h Job tbln g1 ,,., that h e 

..::.J.J. 6: h1a m->n ~ protact h1a ..a, &at ~ be 11'111 abare 

~ " 2 • aD! harl!ah1pa. 

~-- ._. a.D4 the -.t!ta' ... eo~; ~u. 

11111::::7 - u.. aUll f'l.oo4ed IU!d the gr«NW! 1s :t1u- ~- •088J' to 

- e"ll1t ~ ~ apinoll or .o•t ( t ) the~ azq 1Jiportant operattona 

:a. 71 t 

~ aD. !'Y.:O.-'b t=op __ .,...,, -IJIIlU •- to be ~ to ntt! 0.. 

we:. - o ~ co=eoU,. O't'U' local. n41oa 1ll .,.._ 

d G8•=--mta•. 

--11118 • ••IH=-111' ot a Pl t mu 1:U7 .UIII. oa 
1.a r " • .. • -

at .:» ~:De u. ~-al'tr;rQ IJcw·aaJI'III .. artt ... 1a ~- ... _ 1.a 
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363 
-a-

ta117 o~. • a ~' or lila qpeno- ., \ba\ UM, 
or lbl r n 14'-1 ......... of lbl lbau1u WU" -hlJio. aD4 
thO 4MJ1al or l'Ml ottloer -\o1'1ol. u t ho Raoo1u AniJ'. 
ftw J'lBalola & 'II' hall -. \baa Y1Ja41oo\o4 Ulo oorroobeaa 
or \h1a n. .. , ba roola, ~ M u aboa14 Ulo\ al.ooo u. n.a. 
rooo1n belp no. thO o•\o140 1a u. tor. par\1cnal.al'l7 of uu­
tallk gaaa u4 ~ \1-, Cbo7 Vil.l bo ol'Uho4 oooaa b)' u. 

'""'po•\ a\ thO -uJ.1Jipeoo of 8n40il Co g1n rtaah"" .oro 
belp, bll\ M 414 NalJ.so of ooano Cho 41ft1o-aU poo1Uoo 
Svo4on 1o 1n, u \he faoo of thr .. h troa Oe~. 

am smnon on !0 JOUJl IJCLOBift. 

BULLl'ft. 
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9ccrctnry or Sta te , 

'lashin,Jtan. 

364 
PAalS 

Dated Dtc!::lbtr 19, 19:59 

Rrc ' d 6' ' " . ..., p. n . 

3001 , Dccrr.brr 19, 7 p . n . (3ECTIO~ nvO 

An ~ns'::r"L'.Ction of the Foreign uchangc Ot't'ic£ publJ.ecd 

1 n tl:£ JOl'-!'n::l Officicl of !>t:c tr~bc ::- 17 clarit'ics th£ obll­

sationa of ba~ witt rcsocct to '-' declarations of r~rc1gn 

hold1 n~s to b e nadc under earlier decrees ( our tcle~ 

No. 2912, Dccc1·bcr 6 , 7 p , r.1, and orcvious) . It sec:.s <!c­

sign£CI to rn!·c norc accurate ~£ :u:oessary French invEntory 

of actua l !.:olC.~ ngs abroad through t:le avoidance or dup1i­

catio;-a in declarations , llb£rc banks !:.old assets abro:>d u 

invcst· •cnt of ~Eir own f'unds th~ shoull! so declarE t~ 

b t where acco-.mts arc adu1nia tered rar their cllrots ns "'..1&1 

they s b-..• !d be included i n the o'l'!le r 1 s declaration Cl4 not 

in the b~. n:..:s . Banks should not, tbcrerore , ::mtion in ttrir 

dcolarat:.~.ons of hold:!.ngs llbrCild "~>33tts which belong to thEir 

clients or ·:::ich constitute thE oounterpo.rt or accounts ope.,.. 

rd i n t' ·E n::>IJE of t heir client s or deposits C£d£ by tecir 

clients" . ·.~£!'nrc instruct£<\ tllf:r~fore not (rrncat :1ot) to 

drcl ;.rc tll£ ro110011ng. 

EMB 
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CK 

Dated Do:Dit:e- D . J.ll3e 

R~:e 1d 7 : 50 ~ 

3001• ~D!I)ao 19• 7 p... (SECTIOlJ SIX) 

{1.) ·~t baJvru 1n f'ornp ~I:DC'1D; ~ 't!JEb­

eorrat • •n:ts a!lrclad or w1 th thd.r ~a a:::d ~ 

at:ro.:! to ~ c:to:t tbst they rqxracrt; aee=""- 1m 

t'~ c:wzLlt!J.CS ot' thd.r dEJ)Oaltors or ~rt~:n- c:o;ao .a: 

~ ab~ ~thE: smu: accounts ; (S) a~~ a 1lbd.r 

dcasJ.a- abroa~ llE2.d dtht:r tor th£ accCillnt c.r l!:t:d.lr c.llelts 

or f'or tl:.£ ace~ ot' othEr tnt£1'a£d1&rtcs ~~ il2xll£ 

sEel:!':ltJ.a shnalc ar sballl.d aot be d cc:Lu-Ed ty ~ ~ 

ecc~ a.o wbd:b£1' thEy arc eon.stdc:rm a;s £4Cl!il:<d = ... 
:rqa~td; (C) ehu:lts• dr:lf'ts • b U:Ls o:r I.,~ e.: • •• • 

St:hacr1;*1ac ~. cC"tU'lcatu and ~1£: smc:=:i'tt.a 

l:wmm on:r to ~ b7 thd.r ell m ts tor trw s wll-'= 

abro.d rar c anmtJ.ca. ncgotbtloa or trru:sre- rrthT 

d.d:a1D.o1 1.a li"rn~e£ OJ" abrcnd cr 1n thE ecurs:E d ~sent 

~; (D) ~ mxi rordgD £XCbaQS£ hdd cnt <!q:rwrllt r .. 

Uu: --" ot' tb£l.r cllmh whEthEr or act; ~;a ; Idcr 

1s h£14 ~ ..u:: clmb:r:Jttca. C£JJD OF s~cs sn:J 

:-m..t.a'f 

• 
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Cit 

Stcr ctnry of' StatE 

'!!' ttsh1 ngt on 

~66 

o..tm D£Ccab£r 19, 1939 

!!h:e1 d 6 : SS p .m. 

3001, Dtct=b£r 19, 7 p ..._ (S~t:i SEVEJi) 

(E) 1'ordgn bank notES parebua! b>- cllmts to b it 

c t da:d to th£ ibnll: o1' ?r3.nct o r !:o tllL ?ar£16n Exebanga: 

01'1'1 cc but still htld by llpproyCJd l:Jt£rm£d.iar1 £s c1th£r 

b a:caus£ tha:y h3vE just bun prrre!nsd or bEcausE tha::r art 

prov1s1ontt11y b£ld in virtue o1' ""l =tborir:atlon ot thE 

3ttnk of' ?raneE or ot thE i?or£i&D Exe!:w1g£ OUict; (?) 

ga:ntra.U.y sp£a.kl.ng all hol.dUl<;s ~ or cra:d.its e.bro<~d 

which thE approvEd 1nt~ar1a !:le1d l:J th£ coursa: ot 

thdr .,rof'uslo!UJ. a ctivity dt!:.tr ;:rortatcmclly or ddtnitc­

ly and ccntinu.ausly so lollS ss t::X.a: fardgn e.sscts do not 

Ct.tlS I£ to !:IE th£ propErty c t t~ ellmts. • 

'roday ' s J'01Jl!.UL 0.7?ICI£:. pc" lls!l£a 11 dEer££ scttU>g 

up Q p O'Ia:lnt::nt coru~u.lt:>tlY£ cCIIIl"ClttEE to nsslat th£ lUDlattr 

of' .&.r::~ruu;nt D' Autr:r 1n t £clm1csl. -:>4 U>dustrlal quEs tions 

prumta:d to 1t by th£ ll:tnistcr. (aD S£CTIO!I SEVEJI) 

JRL 
El!B 

3m.ID'f 

Regraded Uclassified



Sccrs:ta.ry of State . 

i'iaa!lington. 

~y 

P.L'US 

367 

Dated DEccnbcr 19• 1939 

Rcc'd 7 :40 P•'"-

:5001, Dt:ccobc r 19• 7 o. n . (SEC"'OJf ~G~) 

'fbi: coa:dttce u to contain scvero.l rcprnrntativcs or tlx 

Senate and CI:Bulxr of D£putiea and i s dca~d to foro 

•th£ nest fiuiblt and £f ftct1vt l1a1aan be twEEn ParbaCEnt, 

tb£ Govcr=nt am production" . The eigbt sections or t!l£ 

cocmittcc a;"'E listed as follO'IIa: orgallllation of labor nnd 

prcducti <m ::1etallurgy non-ferrous uctals , <».ch1ncry am trana­

foroation of ~'Etals, cb.Emical prod:~cta , electrical constM!c­

tion, ccsctllancous induatrl.ta and transfer of industries. 

The securities markEt cxpt:r:Ltnctd ano~tr oodcrat t 

sell ing nave toda; but r ecovered nuch of tht sround lost 

befor e t~ cl ose. Rcntts wert ao-r wba t neglected tut the 

trend ~a:~ gt:ncrally down-rd . 

( <:''D cr J£ ~SAGE) 

c 
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U 8M»ADWAY. MEW YOilk 
.,.u,. _ _ --==-._ 

BRmSH PURCHASING COMMISSioN 

Decelllber 19, 19~. 

~ea~ a~ . Secretary: 

Ee!'ore !'!:e l e.ft tor the o t !:e:- s!Ce, V- . ?uT.:.e,...or t h 

te:e j)honec adv1.s1Jlg i t was unde:-stooc • !:e:"'e !.s c. ,cute 

s!'!:or t a ge o r al~= extrucee ba:s • nc ::.bes ..-hlch is hnla ­

in~ Uy the British G~vernzent ' s 51:-c rs~t r~UCtion ~~ogr~ . 

He s tated i t eight be j)OSS!ble :.o ass~s:. 5:. ~s e~a 1~ 

overco.cing the s hortage . 

: sa 

I c a bled -oncon t o :ake ~ut:.e ~:-e t~2:. t~ ece r­

ge::cy .,_as vital enou gh to Jus t L'Y s:Jc!: a Si'~!al s t e;> , a sking 

also f or pa!>tleu!.a~s o!" t he requ!.re:ec:s anc delivery cates 

1f 1 t .. as oeslred to take acvanu.ge o~ :te ,~~er . l !lave 

~o..- r eceived the at t!icheo cable ·~:-o:o w!-.ic!'!: l.: " !:1 be no:ed 

tha t both extr..Oec bars a na t.Jbes ,.roe urgu::.l.- :-ec;ul.:ed, t:ut 

that the urgeoey .for tubes 1s rar ll:-ea ter even t ""o t:.S t f o:­

bars . 

lir. Buttenrorth suggested that " !:vl 'the info- ca­

tion c&J:At through I s !loulc expose o= s ! t'!!& tion throu£h t he 

c.ed1ua or ll.r. Collins - #.s we have no: u Ye~ ~eeiveo f'lnal 

official adv 1ce to .cake contact with ...:. Co~~. I reel a 
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U a.oADWAY. llKW Yo.K 
_,. ______ .. ___ __ 

BRII S II PURCHAsiNG CCOI:cl •. MSSSICON 

!'a-e 2. 

l!ttie c 1!'1'1.dent 1n do~ so. ! uo ~~!ore sena•q y::r:: 

tl:-.e eat.:e 1n ~be bope tha" YO- .c.! pu 2 u ~ !:ioa .-. 

=!g~t: be ahle to take ar.n.uu~ ~ ~-.. s-...o:~ao sa i:i::l:.l,. 

c:.ade . 

~1ve •· 

:.69 

!oars s!.Dc£"<LT. -

Secretary or the Treasury. 
'lfas!J.inc too, 
D. C. 

• 
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w-.•-•• zuu... ~~ .. 1.-. 
... ' ••• •• ~ .... ,..... VPc-C7 rar --- le t&' 

veate tbU tar ..... 

ll.Ui.u~USWG 
370 4011 • • • 110 • 

IIOtoall • • • 22 • 
10 • 11~. • • 20 • 
20 • 1 • • 110 • 
so • "1/8 • • 1& • 
so • 3/t • • 20 • 
10 • S/t • • a• • 
s • 5/8 • • 20 • 

10 • !tS/8 • • 22 • 
( • 1/2 • • 110 • 
a • S/8 • • 17 • 

10 • S/8 • • 22 • 
a • S/8 • • 2( • 

u • &/1S • • 1"1 • 
I • 1/t • • 22 • 

10 "- 1/8 t..z. Dl-Ar 

• • tVa • • 

• • at• • • 

• • 1 • • 
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25 'roo 1 1/8 inch dia:eter 

25 • 1 3/16 • <11 • y 

2S • 1 l/4 • • 
75 • l 5/16 • • 
25 • l 3/8 • • 
25 • l 1/2 " ~ 

SO! • l 5/8 ~ • 
so • l 3/4 • • 
so • 1 7/8 • • 
25 • 2 • • 
75 • 2 l/8 ~ • 
SO! " 2 1/4 • • 
50 • 2 l/2 • • 

so • 2 5/8! • • 

25 " 2 3/4 • • 
25 • 3 • • 
so • 3 1/2 • • 

with Brl tlab Staadard 
OD aad . a • or 

Bar ror a &king l/4 1acb d1&::1eter cac~ioe bolt - 10 : on 

• • • :S/8 • tt • • 10 'i'on 

• • • 1/2 " • • • 10 ':'on 

~ • • 5/8? • • • • 10 Ton 

• • • :S/4 • • • • 10 'Ion 

l.a r eg &rda ah eet. ? 1eaae Jacel"tain wbat de ll nr1 •• eaa now be 

Uuaioiua Ca&p1D7 ror ..... a1a1og 600 toaa or 1.11" ...I nhtl"J apec1-

lr.'D 276 'be1QB aade l.leoa wol"k(a) ':'enae..... Conl'lraation will 
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117 dear Ill'. leoret&J7: 

Let •• ack.nowleqe, wttb tb&Ak&, T=7 COJineoua 

letter ot Deo .. ber 15th relattQg t o ~· ~to• 

ot a propoee4 lntar-.Aaerloan 1D.et1t"lzUOil ~nlpe4 to 

proaote a a:reater dep-ee of ooop-t1Ye J"ts;>O~b1l.J.l7 

aD4 partlolpatlon 1n the eooDO&lc aD4 t••.,•l 

Oe•elopaent ot the Aaerloae. 

I need harcll.J •&J that I u •err ~ ~ thle 

ln41cat1on ot Jour Y1n l n the -tter. s~ :.r. Whlte, 

on behalf ot the Treae\11'7 elt})erte, le M.l.a~'"'IIC cloee 

t ouoh w1th the proc~ace. I eb&l.l ~e die UbertJ 

ot aak.lq b1J1 to k•p JOU tllllJ 1Dt01'8e4 a& ~ 4l..e­

cuee10D procreeaea, eo that we ..r baYe tbe ~rlt 

ot TC'.&r Y1na on the apao1t1o probl- aa tot.J arlM. 

117 wa4 ... atan4111C U that the c-ttt" ~·to 

he Bo110rUU 

BeiU'J llo.,.antM8, Jr., 

learetal'7 ot tbe ~ .. ...,.,.. 
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....-uon •blob tbe7 ~ preent 117 the nrn --
1A ,.... "'7 - *loh ~ or ~ aot be poea1'111e, 

4epellll1.llc OD Oiraaaat&DIIM. 

I-

0 

Ado1t A. Bel'le, Zr • 
... ute~~t a-.tarJ" 
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1~, JIJI-a'M. 1,, -

~· •• 19, 1"' 

... 4 2I:JD .... 

Jlo)W' $ Ia tetaczw .. lZJ., , I U, 7 .... 

hr ,.. ......... ·-- fll ,. lea - • ,., s -

m. 135. 11eo. ..u..s.s.- • fll ArUaia •· 1 cl ... 4 Sal ..,.... 

\o PN.U.t fw ""' s ••t.ata fll ~ fll ,..u. t*t .... 

.-1 at~-~ ta tetal .. ,....-~. ..,_,. - ..... 

,__ .. Utata ...... _.,, ..... plleiateftef la .......... -, -· u ... _ 

-• w?ool. .-a -. ..W fll- :.-a __ ..,-' ~ 

flf\7 aw.. ...- .. u. 1 z ·- u t..S. ws 7· ._. 

rtw.a: ~- ... a P'mi 

~ ... Jill"'- _. :taz• , ....... fl .... .,.,_, s-

5 &flllllK n ..... 
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....,_ OFl'1CE ceo• - u---=--=..,·- · - c 
; t-

- SS--' "'71 _., QMa 

!!ill ~-.. a .,. ~ ~ - tzr 6oll -0 !M 1 •• 

.pr~ !a- Tid< Lw -U.C ea 3.~-. '111r -q- •• u W 

~ tloa ~ .r J.'JS-lf'. I\ • t 1q ~ at 3.!5-

!il.lM rlf IIJie\ -u.c '117 - t-~ '-D we , .. w:)D.ooo. ~ 
-:.3 ~ , .-....... 1 

lJ J e l AW ••• •••• • ••••••• • ••• • •••••••• • • •••••••• 

~ :{~ ~ ~ - ---.) oaat eeeee eo eo • • ..,~ 
!ootal ••••• 

~ '•' aa •• • ••••••••••• •••• ••••••••••• ••. . . • . ~ ~ODD 

b t:~ ~ (-.r--~) . ......... ............ ~= 
!ootal •••••••• 

~ - een,..ac -"ac..,. ..u -"-~ W1al1ac ~.oao w 

~ ~t:a w - - .tnc:Vl - ., '.o2J 
- - - _._, 111M: --; _,_o.. 
!Deal 

::lr~- JIUl& ---~- -
!'!'= ~ • r • 12 '- .Uii6MdiiT. 

, .... >' ·~~ 

~ •lilllw '• z1'Mt CWI 1M o.J.e:eM M f e l ) -f 

~-­... ,, . Ideo-· 
a 'IM .. u.n 

!!ill ::... - ' .... rna 12-3/wf. .. a ~ .. ~ ti-

~- !!ill "'""- ra! lo ,. ,, bq - .. - - ... • .t,U. ... -'17 

:.go..,ee;•• ...,r. 
t ---ot-

!!ill P • , ., ,. _.. ,. • .- •.ooo ~ • 
ll::zz ~ ...... 

CO N FIDENTIAL 
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-z- CONFIDENTIAL 

a. t.unl lllw••-..-: "' ... tM r.u..uc 10111,...._ ot pU' 

s 6,110,000 f,.. s-u. .lltrU&. ,.,.. ~Sac - u111,...,. ~ ~ s.u. 
.lfrl- .. _ .. ,._ .. tM Jlu6na1 ••'" 11u11: ot ._tea 
fer \ .r - ~ ol S 5n Boo• Ml,_.,, will 
J>2 a• "17 'M _,.._ fc _, ot ~ IINd.loll !&lilt. 

2,001,000 f.- • ...,. old,.-& ~ - - ot .Nq "' ~ :r ... :ral ·­
-- \o 'M - 5 5 fer _, ot - llull: ot lnUa. 

212.,000 f.-~. '*'a 5 liF- 11uao1< ot • ....., "' ~ :reU:raJ. •­.,. to 'M .,., ' 5 fc _, ot \U llull: ot Jo....,. 
155.cxc tNa r--e=~-. +'as ' ll7 u. ~ .- .t c.ewe, ._,~. w u. 

1o.Ja1 :a..k .r c..u • ._ Yea. fer ~ \o ~ v. s. J.aoq attloe 
a\- Yerke 

s 9. 2:55 ,000 !'e\al. 

'!!Ia Sta .. tl1; 7 \ fa:w .... to .. a OIIJO' ot • ealole free ~ .._t1_ 
Caual.a\.8 ~. In '=• nat:1IJc \lat U....ic .. ,.... oerUfle4 for~ fou­
Uc oll.l,_.te ot pU f,.. • s!_., 

$ PJ,OOO 

m .ooo 

Ill •••• 

-I'OII!I,. 

srz,ooo <x..ac> 

~.ooo 
J,lJI,OOO 

211,000 
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377 
~ ~ prloe f~ fer dlftl' la ~ wu tor dallftr7 :,_., 7 tu 

.,nee, leaa tbe 1.11port tao ._2'Uiaatet IIJ.~. · 

.1 Daor J-• - 1- otatel \loa\ a- 1'111 -r U.. Dotouo of I..Ua .Lo\ 
!or tbe coauel of * laMn&l pJ'loe ot lllnr wo -. !bio - nlo 
_..,.,..... U.o pnr..a\ t& 1.11pooo 'IIPI• \llooo aUior h ... 'o lloport ollnr la'o 
!..-ttitl> la41a, _.. roo\J'lo\lau aa U aq ooaaldar .. .,.,IU7 roprUIIC i to ,. .. 
z;:ai 1irpooal. .1. olallar ~ waa ooatonoe4 "PP• the lloooorYo BaU ot la4J.a. 

~ 7e4eral lloo11rn laak of low York repor\M to uo that oUror 'brobro la 
low Torlr: W - requo\M 'br a..luo la Ia4J.a \o -.lot olton to U... tu lllllT 
:..-,l7 that vaa liTU vu 'br llaooq u4 llanaa vbo otatad U..t lt voul.4 oalJo .. u 
.UTOr oa 'blda oa a dollar prleo *ia u4 ~at to 'be ~ la 11, s. 4ollaro. 

!!>e prl.,.o tllllt4 la Loa4oa for fPO\ &lid forvard ollTir ,..,. 2}-1/24 aa4 
2}-ll./164. 11p 1/164. u4 l/S4, ro~ctin~. !be 11. s. oq'lliTalonh wre ~1.7~ 
&;!II! \t.6s/. 

~ !lrot reperc:ouo1.oa la low York troa tile roporh that ladia vouJ.4 llceaoo 
~ 1opor~o of oUnr 1a'o \hat caa&t%7 waa tile rl .. la llaAd,r u4 Hu.a1o price 
! or !oretp ollnr to 35-1/S#, "P 3/SI troa 711•\&1'4&1. It oppoaro that t» .. u .... 
,.: oi1Tir are vlt.hboldiq U.Olr otoclr:a troa oalo, avaitliiC a clarlticaUon of what 
w l'l.loo u4 replatloao vUl 'be for U.O 1.11portatloa of oilTir lato ID41a. It 
.,... aloo repor\M to uo U.\ o• of the - Yorlr: 'bulr:o bid 35-3/SI for 100,000 
oacoo of oUnr. !l!.io ,........,uoa ,.. lllli••'P••t~ ooa-w at 3">-?/81 tor 
h l1H'7 vlu.ta ooe ••th. !lwre -• aloo oae oalo ot 100,000 ouaoea a t J~ for 
~11"'7 ap to oDO wok. 

!ho 'l'roUU'T'• prloe f or fore1p oUTer vao WlChaaC04 at 351· .1a llaAd.T u4 
!~;.....,.•, price -• U.To u.o !reaA%7'•• 110 pu.rohaooa of ollTor vert -· b)' 111 

~- 9ftJ 

coNFIDENTIAL 
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GR<XIP JIEBTDO December 19, 1939. 

9a30 a ••• Preaentl Ill'. a.a •• 
ltlener 
V1Der 
Bell 
Barr !a 
Gre:l'ea 
Pol•7 
G&aton 
~a on 
Schwartz 
nota 
lihUe 

B. X.Jr: 

H, J£,Jl'l 

Harri s a 

H. II.Jr: 

l!a.rr1a a 

B.II, Jr: 

Gaston a 

B,V.Jra 

Viner a 

H, II,Jra 

Ill'. 
Ill'. 
Ill'. 
Ill'. 
Ill'. 
Ill'. 
Ill'. 
Ill'. 
Ill'. 
111'8 
Ill". 

ee.11, on th1a Collector ot Cuet0111a at San ?ran­
c laco, 7011 will bave to help .. out on my ae.o..,.. 
ue we goi.ng ahead wi th tbat or do I reco-end 
there ahould be a0111e office theret 

The Collector, we go ahead. The CoiDptroller, we 
are going to have & reco-end&t1on ei ther today 
or tomorrow. 

But on the Collector .... 

Tbe Collector 1a o. K. 

Well, then all I do 1e tell J'OU { 'Dio:npaon) to 
prepare 1t for the President. 

'l'bat 1a right. You bad the ba lance or llr. Guton'a 
reco.:endat1cna or ana11aea. 

Be aa14 o. 1!:. 

Yea. Well, 1t 1a baaed on an earlier -randua 1n 
the rue. 

It 700 tellowa - I thought you {Viner) weren' t 
all~ to ccme to these meat1nge. HO• are you 
getting along on 7our apeecht 

I tw:nn't ata:rted 7 at. I aa atill .,rk1ng on 70ur 

atutr. 
TOG ~d ae of Jq daugbter . You don't llke~OGr 
dollJ', do ~T 117 rlt• aeked .. lt I -• go 
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• 
Gaatozu 

l!,JI, Jra 

Gna too 1 

B. ll.Jra 

;;aston: 

B. Jl.Jra 

GAstc:o : 

S. JI . Jr: 

GAston: 

S,ll, Jra 

li .II.Jra 

?ola71 

S. ll . Jra 

? 7q - -
- 2 -

to acbool tlda ah.e~ IIDd I aa1d that 
rtsnt, re!erriJso to CaMnet. ... 

I ban notb1D8. 1".- got .,- DDteT 

I got 70ur note on lb&t y...,. Credi t thing 'lbeD 
I rt~t !or an orp.uhatlon, I t1S)lt , but ' 1t loolta 
to - aa t.bDugh lb-. Goea -• lt1nd or aq-red b 7 
telling ht. to hoi<! h.ls ;ob. Is tb&t 1mfairT 

It _,. be a llttle. 

Dam 1t all •• •• 

Be tell into Wallace'• trap. 

Ooaa caua &l'OlJIId - ttds is on rar. Credit bein6 
taken oYer. lie eaii8S to aee • Saturc!ay end aa1s 
1t the,- take 1t o ... r ~ 1a going to reai@p and 
deYOte hlaaelt to t1.~t1zag thla thln6. I aald, 
•'l'bat la up to J011• • !!e anted to I!!P and see 
Parle7 and I a&ld, -.o, M 1a a pol1t1cal man. 
Go and ae e ll'a~ce. • lie .Ud tbat . 'lfallace aald , 
" I want ,.ou to s~7 ~re wltb tbe loand Bank and 
all tbat. • Gosa ls going to stay. ':Oell , I can ' t 
belp lt. I .. go~ to l<Mp on. D1d you get the 

•-e t..pres slonT 

Yea , I got the - lalpir .. al-. 

11bat elae, Herbert! 

'lbat 1a all. 

.IIU 

I b&Ye a -r&Difla I Y1l1 let you ban to put 1D 
tbe lNdget -·aaae to -•t the eo- called estl•ted 
det1c1ency. DaiiD7 and I tal.lted about 1t lut za1j!bt. 

Wboae 4e!lc1ecCJT 

'lhe Prendect ' • datlclanCJ• 

lt - • .. 1IIP• 1dll you, lmle sa 7oa 
Ob, let ' • ba•• • •~ 
baY• got a cold. 
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- :! -

JJo, I b&YeD't got a cold. 

'lb.la 1s the quation or wbat do .. tbe Pre ld t 
=~.:: ;:{

87
1ns!;: , tmgat about the debt ~~~ 

·~ cpest1.on baa at"lsen aa to Ule cJ.r::uastan 
aadar ~ch the Preddent -u be - eea 
aka ~elfie re-emat1ona 1D tbere~ ~ 
Ccxlgr ... nth reference to 1Dc.. ..... ~ the lla:l.­
tat1ons on the pabll e d ebt 01' SQ"O'I'1d1:!,; other 
_. &OUI'eas or reveaue . 

• '!be releftlnt parts or tba prortslODS or tbe 
l!ud,get IIDd .t.ecoUDt .let, 1~. are aa theJ 
appeal' 1n the Coda: • 

-u.s.c. Title :!1, Se e . 1:1. • (a ) Ir the 
aat"-ted receipts ror tbe enSilll>g t1seal 
year eontalned 1n the buctaet , co t he bash 
or laws erlati.ng at the t1Z!e the budge t 

~so 

la t ransmi tted, plus the eats.-ted UlOWlta 
1n t.be 'l'l"eaSUI'J at the elose o~ tbe f 1acal 
,..ar 1n progress, an.llabb tor u peoditure 
tn tbe eneulng fiscal J&&l' are leu tban 
the est~ted expeud.1tul'ea f or the eosulng 
fiscal ;rear c:alt&lned 1n the budget , the 
Prealdent 1D the budget a!al1 ~e reeOJDeru1a­
t1ona to eongreaa for .,.. taxes , loans or 
otber a ppropriate aet1oo ~ a eet the es t l.mated 
defiel&DCJ• e e et 

-u.s.c. Title :!1 , See. 14. ~ene•er such 
nppl-tal or clar1e1ane:r eatlmlte• reach 
an agrepte Cdch, ll the;r bad bean eon­
tatned 1n tbe badaet, c1ll.cl ba•• required 
toe President to ~· a re-ndation UD1er 
aubdirtalon ( a ) or Section 1:! or th1a ti tle , 
be aball thereupon ..ate auch re-enc!ation •. 

""'''le roresoiJIS Sect1aos requ.il'a the Prealdeot to 
..- re~ nc!at1m1• to COil&l'8•• tor •ne• taxes, 
to.Da or oth.r appropriate a ctioo' onlJ wban 
th-'1a an •eatt.atad clariel.,q•' !bere h no 
• .. tt.ated detiel-"7', within tbe - •'

0
& of 

u.oee .. et~. 1m1••• e atia&ted receipts troa 
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Bell : 

Fole71 

Belli 

ll . lii . Jrl 

l'ole71 

ll . l!. Jr1 

Pole71 

B.M.Jra 

Foley a 

Cottcn1 

H. ll.Jra 

381 
-. -

all available aourcea, including a.ounta whleh 
can be borrowed 11'1thin ex1eting debt UmltatioM 
and other Ulounta in the Treasury available for 
expenditure are leas than the total estimated 
expenditures for the ensuing tiscal r ear. In 
other warda, so long aa the budget can be balanced 
b7 borrow1ng within eXisting 11m1tat1ona or by 
uaing other available funda, aueh aa the Treaaurr 
working balance, the Prea1dent would not be re­
quired to submit &nJ recommondationa with reference 
to increasing the public debt lt.ltationa or tor 
providing other new aourcea of revenue. • 

Do rou agree with thiat 

Yea , I think it is all right . I tb1nk the estimated 
deticiencr probabl7 ia used in an unfortunate sense. 

That i s paraphrased there and that 1e what the atatute 
sar•· 

It ian • t in tbe technical aenae 1t is uaed generally. 
I think it ie all right. I aaaume that the debt 
limit ie going to be e~ceeded. 

Well , we 11'111 leave it aa ia until somebody raiaea 
it. 

Yea. 

It 1a good to have done ' it now eo I wouldn 1 t ba ve 
to get 10u out ot bed or out of a party on the 
night of the 31st. 

Tbat 1a a bad nt~t. 

Anftblng al"" t 

tro, air. 
~- llr. Jonas , aren't wet 

we are waiting to bear •~ 

Yea. You are going to t alk to Jlr. Traphagen? 

Ob rea, that ia right . 
going to be aent tor b7 

Weren't you South ~riean• 
llr. Jonut 

Regraded Uclassified



eottonl 

Ri e!ler1 

H, !I. Jrl 

Cotton I 

H, M, J r l 

Cot tall 

S.loi.Jrl 

Harrill 

l! . JI. Jr l 

lf,li, J rl 

H.li. Jra 

1ihite1 

H.ll.Jra 

Whi te I 

c 

- 5 -

Well, I waa golllg - be a sked ua it we would get 
up ao- ideas tor hJa. 

Be want s to date it today. 

382 

WbJ" don' t you do ttda, sort or ltaep it go1ng, be­
cause Jonea ia leaYlng to., tc.or row. 'llbJ don't 
you call h1lll up aDd aay, can you be or any aada­
tanca or eo-thing or other or tbe t you have t 
a p1ece or paper! In o ther words , at11wlate ~e 
tb1ng so tbat we get eo-thlng out or Jonea. I 
think Jones baa IJ)t an 1dea. 

Yea, h e asked ua to do that . 

Will JOU follow th.ro• an itt 

Yea . 

llr. Harriet 

There waa a -eting o! tbat in te rdepartmental 0011· 
mit tea )'eaterday lll01'!l1ng. One ot t be tbings that 
the)' deci ded was t:bat they would sell ten f'a1 r l y 
old lllipa to the Br1t1ah for the :oovement or a 
large lot ot l~ber tros the Pacific Ooaat. Enl'J• 
body was 1n a ccordance aDd 41aeuase4 a grea t lll8DJ 
other aapecta of tba .ah1pp1Dg aituatlon, some ot 
11bicb waa carried onr untll t~rrow. 

Wall now, are yo;. a"bS tba t 1 r Treasury has any 
obJections they rue tbas bato rat 

We ban CalmS tbare aDd anothe r ebap. 

AD7th1ng olaet 

'Diat 1e dl. 

'lbat llr. Hull ' s paper, I don ' t n•en l<nO• wbat it 
ooat ae. Bow -eh d1d i t coat the TreaaUl'Jf 

Sugart 
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B.ll.Jrl 

l'hi tea 

!larria a 

B.ll.Jra 

'lhitea 

BarrS.. 1 

lhltea 

B.ll.Jra 

lh1tea 

Cotton a 

B,:!I,Jrt 

!bompeCIIU 

- 6 -

prepoatercua to ghe ua a doc-nt 
•e uaually bave a couple or boura of ~t kind, 
ainutea. I didn' t know what waa in it and t~e 
juat did 1t not to lll&ke an;r ditficult;r I d ' 
ltnow 'llbat our initial& moan under thos; 0•--~ t 
atancel. ....-v--
Or "a7 aignature. 

•e accept tho reapon aibil lt;r without an;r •••• 

•e ouah:; to have a wook, badn't we! 

383 

A noll: or ten da;ra . That waa a nr;r involved one, 
too. 

•ell, we will do lt this tillo and then I will rue 
a letter or proteat and I don't think l t will 
bappeo again. 

There la a letter h ero traa •• •• 

E&cuae ... Baail, could aomobody go over and juat 
let ae ltnow wbat tho darn thing w~ld coat tho 
Tr .. aury! I know 1t coati a011etb1ng. 

Yea. 

There la a letter here trooa llr. Welles raieing again 
tbe queatlon of getting an expert traa - I take it , 
it would .oat appropriately be r~ Danny Bell '• 
organiu.tlon. !hla 11 a repet1 t1on or • ,prior 
requeat w1 th a little 110re insistence. lho do you 
want to handle lt! 

Bow did lt c01118 to ;rou! 

Ill'. llcReynol4s' office aent it to llr. Tboapaon'• 
office and be unt it to ••· 

I bad alread;r talked with Bell about it. I prea\D8 

it 11 the •-e Uling. 

Olft lt to 'l'bollll'•oa and let h1a ,.ttle it and lit 
h1a 

811 
yea or ao tor ~ dgnature, will you pllaae! 

Y .. , dr. 
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H.li.Jrl 
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.rust ru •• up a letter and aar rea or no. 
will elgn it. 

Harry1 

I 

Whitet That 1e all . 

H. N. Jra Qlicltf 

Scbwartza Bothing. 

S.li.Jra I aee that aoae or the papera think that we are 
ravo~ble to llr. Wallace and aome th1nk that we 
aren •t. 

Schwartzi It depends on who ther talk to. 

\'lhite: Because I said the7 are throwina a bOOIHI'IJl8 at 
-. tbe7 are not ravorable . 'l'bat was tunnr. I 
W&e also SOl'l'f to leam 1n IOIIle or the papera 
that I could bavo stopped the war and I didn 't. 

R. W • .Trl The thing, Barrr, that got me the greatest - I aa 
glad rou brought that up . I would have gone ahead 
with 1t but Dr. White aaid i t coat too much. Ob 
bo7, 70u woo 1t be invited to anr more midnight 
-•tinS•• You are TreUUl'f in the big waJ• 

White : With a world war 1n the orting and the question, 
&ball - atop 1t or aball we not, we will refer 
thie •tter to Bal'l'f White, and SarrJ llbite aaJ• 
-· it coata too -cb ao let the war go OD· 

B.loi.Jrl 

1\'bitea 

H,II , Jrl 

1 thought that was wonderful. I was waiting tor 
ao•bodT to aa7 aometbin8• I didn't wan~ to rub 

it in. 

1 aa1d a lot or tbina•• bUt I wouldn't want to 
repeat thea here. 

That appeared 1n the paper and llr. Duffield's 
redption - there waa no book-up between the 

t.,, waa there! 

llUta I •0• 

384 
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Viner: 

Vlhite I 

H,M. Jr: 

l'lb1te: 

R. K. Jr: 

Graves: 

H. Y. Jr: 

Graves: 

c B. li!. J ra 

Pea ce 1a expected, 

Pea ce 1a wmdartlll. 

- 8 -

And peace r e&l'ed 1ta ~ h d 
cost too -cb. n:at• to ea • ~1te said 1t 
bond aarket. '!be bon: P• Well , 1 t he lped the 
thoue,ht that Ear- ~et went up on the 

-~ 1r&a •Or e cono.z: . 

So careflll or !l'ea.SU!7 expense for a change. 

Harold! 

I sent :rou a note ,..st:-erday hll1Qs you ot tho 
a ction finallJ" taken 'b,- t ha !lolreau of the Budget 
CD ou.r Froeu:-e&eat r:1't'1a1on. 

I dido •t see lll:u Cba=~:r yoaterday. 

:385 

'fie were coti.fied about tbb Just before noon on 
SaturdaJ. 'Oley ga n us a ~1 fraction or what 
we bad a sked for to t.Nnsfer te:~~PGrary emergency 
people now dol.n£ regul.ar work to our regular fund, 
The:r ga ve us a h-actlon of wha t we asko<l for to 
aet up a staUaUcal unit 1n the Procurement D1v1-
a1on, but ga,. us DO th1.no; t o u tend the fu.net ion a 
of the Procur-ent C1't'1a1C>D beyo.nd their present 
a oope . Xr. Sislth told - that the Bureau of the 
Budge t would help t:.S to ;>&l' tu:>d s by t ransfer fro" 
tbe warioua &£enclea of tte Gol'enuoent to perm! t 
us to expm!d the 1<0H o! the Proeu:-e"'ent Division 
beglnnlng the t1rat of JulJ nut. OUr hearing 
before t be Boa.~ o:-::1t~ on Appropr1at1ms 1a 

toda:r. 

Mow • that leans ua utterlY Ull&ble to do anything 
before tbe tira t or 3ul.::f w1 ttl Nferonce to carr:r­
ln6 out thll prosraa that JOil bad ouUined to •. 
I do reel, how'eYer, ttl& t we can make substantial 
bead-,- .rrca that t S.. - · altbou~ n have a ... ery 
difficult p rohl- a!:u~ad nt us 1n obtaining the 
1\lDla 'llhlcb are goln& to be na ceuary to enable 
ua to operata. l e a pparentl:r are cut orr alto­
gether trca ute&IIUn£> tba tunctlon or the Procure­
~t DirlaJ.OD to the tteld, pu.rchaaea. 

Barold, I tell J'G"l cat I wuold Ul<e yuu to do. 
Get - a lettar toe l khS aboUt the t~~~~otlCIIla and 
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Graves; 

Grave at 

H,al, Jrl 

Grave at 

H.I!.Jrt 

Gr aveea 

Grave at 

Bell: 

H. U,Jr t 

Bella 

ll , III , Jrl 

Bell i 

- II -

not ID8Dt1oD1Dg ant mone7 and aa1 , "''''lU h eat 
we propose to do , and that ,.. can• t do lt _ I 
will write it dlrectlJ to the Preaident 1oa ... . 

We were not notltled , you eeo, until u.. J.art 
minute about thla tblDg and the Bou.se hea~ 
ahead ot u.e , 1 t a eeared to me that we nra pr&c­
tlcal lJ cut orr trom anJ• • •• 

Cm•t JOU go ahead and aak tor it a t the eca%e 
bear1ngt 

lfo . 

Agallla t the l aw. 

I think 1t 1s not proper tor ua to do that . 

I don 't tblDit I will write to the Preeidan::, n:-. 
I have never done that, I don't th1Dit I 1dll 
wr1 te to the Pr.leident. 

We can go a subetantial diatance. 

Let•a do that . I have never writ t en to t.be hed­
dent, 

It ie going to be IIIUcb elower. 

Let'a do the beat we can . 

'!bat ia •1 recoaaendatlon, that we pa t up w:ltb 
tbia am do the beet we can. 

You can go attar a euppleental. 

Let'a do the beet we can. 

Dent 

AD7 deadllne OD that lettert Do JOU nnt to take 
it with JOU thie attemoont 

,.0 tnw to a1ve 1 t to b1a at 1-cb. Wo, I aa.,- ., 
Well , it 1a all readJ. 
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B. III.Jra 

Bell a 

B. I!. J ra 

Bell: 

B. l!. Jr: 

Bell : 

B. M. Jr: 

Bell: 

B. M. Jra 

Gas ton: 

a.~.Jra 

Belli 

B.K. J ra 

'l'boapaOnl 

Thoapeona 

B.II.Jra 

- 10 -

1fould JOU br1Dg 1t 1n peraonal17 at l o a• ST 

I think I can, 7es. It ia all ready, 1t 1a 
just being run. Gaston just passed it, I 
think. 

Bring it 1n at 10 a45. 

Ka7 I discuss at the aame t1.me the al lotment! 

At tbe au. tl•. 

Illes Perkins 18 having ber meet ing thla liiDrnlog 
and I UDierstood JOU ..,tad '" to at tend that . 

Yea, please. 

367 

Tbere ia &lao a meetl.ng or the Board or Dlrectora 
ot the Federal Fare Mortgage tbia afternoon. It 
aq ba the laat , in view of what 1a happening. 

1Jell, Mr. Wallace receiving Mr. Gaston and me at 
lla30 - he wouldn ' t re ceive ua until Iou1e Brown 
got t here . Accordi ng to Wallace, Iou1e Brown 
lmowe all hla doings . 

You notice the deadline on that unqualif ied rea1pa­
t1on -• 'l!'edne ada7 1110rning. Tba t 1a the final 
deadline for him to aubllll t bh W\qual1t1ed rea1s--
t1oc. 

1Jell, 11al.1ace wanted 1t 'l'burada7. I expect to 
rece i ve a doublecroae , eo I don't want •• •• 

I a11!1lt get sa~~e 1nto%'11S tion. 
•etlng 1a for. 

That 1a what tble 

Wo.-nT 

I have motb8r retirement case. 

Do J OU want to extend itT 

wo, tla t i a just a letter on it. 

An7bod7 sot an,.thing elaeT 1iboever 
tbe curreneJ tble .ontlng h com1na 
o ' clock. 

1• ec.pt roller of 
in at 10 100 
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