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l. l'ub1;!.c :J'Ia;;dJ'>~ J"Ul'tl&l m L'Hghi;'"'Y Re~c,,:rch, 1h,l. l.B, lil~>• 5 
July,_ 1937,. tt;{..-n_b0::~.~~t.ory -~~:-ostrf-~ ~.nd f:.t~ul,r~t®d 57.11-vicB 'Te-itrt.s 
.of Slow· Cu~inz; .. :ti~u1<1 .Jt_sn")hslt~.-n -fi., ft .. !J~t~>ti:a ~:fJ)d Wtf o~- B~ 
Rilw;;, Di•rJsl~>n .or '!';nics, Btt:NJJ!!;"Il. oi' .1\l.blic llC1Eitlr,. 

A t$,_l~if;s of ll,iJ<Yl'<>t<:>.t;y l!l:l(!'C!!'.:n•e <md s&,<'Vi<.HJ te~tl!l on 3 un­
cr~t~ked1 :2 c.r~n:t.kcd_, end l bls:nd of unc:r-d.e.~~d f.:md e:r~.cked 
::t"0tiid (ft.il.~ of ·t-h~ $C,.:2 ~,;-i.se~.:r;ti ty grtld® _g}lo~ttd th~.t -W>B-4.'•'th0r~d 
mt;d;u:r!ls m~tdlil with uncl"!'Ckcd o~ls ret~.iMd ulMtie Qi~mli Ucs 
Whil~-- ihos-1'# ~llitl;ltl -.w_ith· (j!'\'Mik~l o'tls_ v~(;H~m'B rri~l~le n~d c...~mtoly.JI' 
-:r~atl1- ind.ie:ttfild -th~tt ¢r~e!.;;~(1 -.(Jils tend· to h~:r-d~ ~lC-1"'~ -:r~~idly 
th.~u uno-.t~u::k~d 9 

J.l.Jr~\'!'l'ric~u Petrol.eu.ut lnst:itt1.tw" Prlt!Cff.e.dil~~~a:, $ee:.,. :rn., Eig~lth 
Mlfr...l~~r ~-eetlb-g.; Vt:fi. 19 ~ (I!!) .19381 pi! 6), · 
tt!C.~-ntifi~~ticn ~d ITo~::t)rt-:L~-~ e)£ 8t.n .. i£ht""":'l"tlli ·1f;lJ1d GrE .. tiK-wrl 
11esidtlt:t.n 1 ;~'t,• 11-!1: Ei~~-tclleldil(!J' !Jlld lL~~ B;t li"Sl1W!~ll.~ 

tfg:m~ntiU C.iff11~l,_~~{i~a in e·~;)o:e.it.:,i-~1'ri tulfl l:n::~h-t?.~io-:r ¢! (t~~~d<:erl 
.ul'!d ct:rttigh t l""'~ -:r!fHd.thu~, ptirll-eu.li~!'.l_;r w-1 th :t~i~;~i,sp~ct t-o- ch$mi (!:~l 
::~i&!bility Y<nich o>l'iJJ w:;t i!ldiee<t,;d ily IfX'ltli\Hl:n t t~re;t.ing miltlwds 
~xca:Ji!t qua-lit4i.t1-~i!.~ly by: th~' 'f'lli.~ntd1:'1 8:,;'¢-t :f:tMrt l~~cl to t . ._t·rLt~ .r~ 
'&£ttll"Ch ~nf£ ~;g.-t!r\b:lici'l&~-trt o£ ·t~~t ·to qu;mti U\:._t-'!:Vely ~'tifft~_i:'.en~ 

·u'"te betl;11~1 $tr<d.ght = ;:;nd c~·twk"d ltlif!l.'l:<!!ltlh 

:Prce!,lG!.lingll o£ tn.c !ilnn t•;,na ilzit:hl.!\~.1 i>i i;.wilh~;~ut~ Conferwnee, 
)..91:9-.. "Cr~f..!!it:!$d ·vs-"~ UneJ;r..ckt.~ '!!o-tirl -Oil!:!tt 'R" -o~ 'Clttrk, Ch.i-el' 
(ll:te~~i~t, -~-aX;t. f;fe!t'ieQc -5tit ttl fH ... f,7hw~_y ·"'fe~-tin_g L!iRb·:J.l'<t~.t.o~ry D. 

-C.t'-'EH!i~~Ai~{~, lle~Jid Oil~ $$:F~ ~h0'%f1 to l'~-~eh tf.Htil'" lftf'.Xitt~U!l ,b-ixgling 
provll!:rtiel! in 20 ~t~onth!l eu:dm..c; t~fter whieh the n1l'i'.IN!s lll!\\de 
f:l:'.:Jm tt-.,1\l lo!ilt J>t~wr.~:;t.h t1Xid &<>·t»rbr<d~•~d. l,'\1¢r>l¢k~d oil:i! r\\1-
Ui~-ed t.h~lr l:d .. tif:lln!l, p.r--O}f'~rt-ie~ and -ah-0'~~rtllt,l n·t.J #'i_£tn-s ~r de­
tfl·rlcr-~;..tiutt ~v,ttm, m.f't-~r- .36 ~(;fl.th-~. I\e~ult-g; ·b(i!.ti-ed on ~t',~thex---ad 
anU uncwtJ$-~~th-er~~ l,et~r.~·co.cy t:~~rt ,sp!1!oltM~l1:iK! .t1t1--'ii r.rn ~etu:e.l. fi$.ld 
-cxperriwn-e$: * 
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lfr,a lb:l.d~ *tu:-&'&hili.ty cr- :.'\~l~7h~Sltic I$Jt$ri~l~tt... J .. R. ~'n::t<tn·:;, 
l3ituminc.Us klsineer, ~&P!l<tZ ~t;.\\t'l< ,fl:l.ghwey Co!ll~1il'lllion. 

Co:-t.~!!·l~H.J-it:}fi$ ·$'t!x.te: tb;:iit Po-si t.iv~ S_;;~ot f~Ht .e.~at~~:ri~la te-nrl ·to 
be morefl Jiti<lc~ptihl,~ to 'ffl~thllrini(; th~ ne.g®.ti ""' Olilltlllia ~!'tl't 
':fet~t ~;u-teri!.~_s-. g, t~un:ay of -oVfK~""' 60 _projecte $howa·· t-h~t uit­
Cl:'iJ;-c~i.:~ l:$i't~id eur-in& ~ncl. m~t\'i"tw wtba-eka, ll'~t'li!l ~!,t_p-e:r.iv-r to 
l1:rt:n;.k®i;l; !M!.turiJ:\h \With rm;,'"'ct to evalm:.ti.:;n ot: !lurfli<.c<> f1,1il­
ur~s ~'l'ld 'd~f~-Ct$"' 

;. JJ,"' .S* t·,. it" ?.t"o-·c~OO!ags1 1937, V¢1'1! 19'3'"/, ?-e~ II 
~'.!'hill Ccn;;tltl.«lPtD of' !Gj.'l1<tlti<: f.!!d,.,:t'il!i.li1· V4ir:rttHl Ao\\l\!lloJt~,tl'ld 
WKM,thet'".tng:,. a -.R .. lh. 1iux:riir·OOn"' 

Accel~rB<:ti:i'<i wee:d:"J:~ra-x~tr:.;g 'ti.$t.:;:ta on a'€~_~"'ia-m: ¢f ~-1f.li:"i~_?-fl.J:.lt~ ~h<:JJW ~~~t._ 
<iu:a~..t~bili. ty by th'*'$,i} t.~zd;.s ~tt-1-i {/j~-l'ietlSl,y -d®i!l"'~~21'iH% '!;tith $.:!~;t!4~.l ttf 
~''de i'l'lllll -<~. h1J.{:hl;7 er~.ek«l r<>!liduum. · 

~.. AS:'i-C'ci,'!S-Uo:n ct Ai,t_;;:::<.h_;r,J.,t. ;?~vin-£ rr-1ircbn<'J:.l..o.gi$tJr - ·F:.roc~®din~;:: 1}.;;-c .. 
l9:i2· C'!' ~ .. B~s~~in --n-F'T-<J,f;l'~.i$:U ti'!l~~~~rt or- th0- Ctr$EJ.tt-(.f-a oA ln­
'\'t-~~.ti&'l'4tictn t:!f Liq-u-id ttnf$. ·Se!tii-Liiluit1 A~~J<ln~ltli! ·tt~t·1rr:ii~l .fnt­
:ho;m- CoGt ·B-<OtJJ.cl -C"C'.fl:Httr~~-etit~n~ 

Crt,<::kill~ all)"'bdt:> ·l'~ ;;iillill>r ·to cosl t<tr in 'l.hli.t trwy are 
~xt:r!Iffllel;y -sut'q·~~ti bl'S to toopiit'~'>.la~ eh~m;ThAA #..nrl W,J(i..~ lo1JS1;e:r in 
viMo~•:!..ty a·~ d~v;;d: . .,u tll>ll:i'&:V4t:u:<'ll>ll thr.n !'Jlitti.iYal!ln.t, a·tr~.>i®bt 
run ~a1'~ll~l-ts-. 

'iher!l ill. ~.n el~lllerrt oi' inll'tli<bility poMil:ile in 'jlrodt!ct<il of the 
cr!H~king :rm~ll'ti¢lll l'l'hi!lll han bil~ :t<>unll to e£ul!e t.m<!.<~..si:~r~,;ble 
quali t113ll :!,r, th~ :i)ro<:lui::t. l.loo; !I!UP<i<!quen.t ~;x·oooal!ing of tl'Hit 
cr~H:li:ing p:r:oua!.'$1 "'"'.1 raiiicl!\lly :;.ff<i!ct 'thli' b'.lhi\l.'lior of t.hl> 
pro~et wh<Jn m'J.di!l inw ;!, cutb"tck. SubSll''ill"nt oJ<l.d!l.Uvn of tb~> 
o:r&ek">d ~ln:;dnet ll!ey l'll~>o lll<lt<Jl':i~J,ly ¥ff!iie't hs ~u;<U:!;y, 
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7. J.~ .~. !'. :r. Pr•o;::..,l);cliug!>, J<m. l9J5 

s. 

r. ~ .. " §.:$lly, ns-y~w;-osiw~ on S:pee.lficatlc.n E~qu.i:ri!!m.m~ttl fot­
li~pb(U.:-l~ {}&JS~4:;t~ts-n * 

It- ie. -p;e:u~:rw.tlly ~gr0ed th{:lit ;,~em~ o.a-phnlts }Jro-Guct;~.~ by ex~.rll,.ck­
in..g· -J:Ol"OJ;~§t;~H;f$ al .. ·® ·nighly l.tlii\lla ti-lttf-~-CtiJXY .n:t~t1:tri2.l.f:J f-o4:" :pavln_g 
1Mtll:t'i.»1~~ It '111 ho~"'i<:lr dii'flcul t to jtrzti!y thr; 'trr"·"d 
-e·tJlt~H~.c_t "t~U:it 8.tl~ c:t\tJ:cke:d ~~p.lr~lt-19 ~r:t:: n;ac$~~m.r.i1:r inf~rior 
·but it $~-n ~;~ sai,d. tllitt i-t. mey 'be d.an~0:rous tt' t.t~~ ert}_tlk!i#.i 
~Jltt~:ri~.l:e: ®ce~.:P£1 1/;P®$ ?t th~t'R SJ."* ~i-001" li9:t}d th!U.!'tl5 · b.l"1o/. tlC n.de; .... 
-quat$ ~~~-na -r.if K!iff,a:t~_mrti~.t.LYlg, bl)'5i'..'W0$.n th~$~ <i)~~{d th-~ onse 
·:Wh...i.~h ~ay ~ i,$i:'1orl.; 

17:32$-:33:3. 19.37 
c.rw.:ra,c-t(-1 ~l--$t1cc oi~ -~$phal-t;s t~". 

~nsw-~rfl to ~ ti:U~·tttit.:JUn~ir-~ on gi'tl-::rvie-t~- c£ -t.,~?;shiG-1 tie ro~rl ~J~teri.;Rl~ 
indi{jt.:tttt;$ ttt$:t 't.""OUtJl·e i:~ n.t/t li.mi t~d to f-J11Y _pnrt.it:-ul.~r typ-~:t~ c:r 
~r~-d--tt;l ·1-:mt tq}~.eii::rrt- to be 11JCl'fb pl:~~sv~l~·tt 1ri ~'l tfi':"!~.c~t,~d thmJ- ~i th 
une1.~cked J:l'.t'~!-fuH!'~B. 'Rii;;wlst~'tnc~ to th:!J- v:tl"ippin.g· ~t.cti-c::l (if wat1iil+" 
is .mu~h mo:r-~ ~rpuom1e-ed in OJ.'l_:;c-ktJ:-d thun tlttC:!'",af}xod p~"'-duct1~ ~"l{} 
thiu if; ~'*\'"dally tru;;; fer tlH1 Blm. ~li!:ri:;~,;; li<'!uid t.YP"'"'• 

,~ .•. ~. I'• ''f. ,Proc;;~O,.btiiJ'I, JRil'U<ll:':f, 19/.;2. 
V. i, 1~iiat'sb;y-, F-.· ii,. Stl'-o${11_, t1t1;t1 ~-]lo Jt~, .. 
Rc~.d ~(!l.'h.!kl'ts ft .. 

&th orOJ<1l\;ed !'tl<i ~>tx-,<;!gl>t. .rn.'l !lll.ph!ll~ '!r:!:cy gr>!l1f>.·~:zy ira t:~t•ir dur­
ability a;; •·oiled v:luder!!'. 1!. number of te:;rt >lHllltir .. n~ ~~r;; l!ti.:l 
d--fJWn 1n -a e~~r~..r41 pgr1Kill{j l-o·t, fl:n~t b}:~%!{\~:dc~ or th.%_ surfF.!_c~ ~na 
z.cceler:trted by usin:g lff41'0 m;iht'i.a;r ·OJ;i$l1 grt-.t}in~ of :e_g;(.~r.eg::_fft·ta,t !il1~1~ 
<>U:t:!'he!ll of h:igh ·oil 4e~;,md} and no M<l.l ec>\\'tt. Of th<>i!<<> t!!!;rt s~e­
tit;;ns; ell o:.rf th~ ~-rtrr~it tm~$ e::.~ut~J.n~d cr~ctt.erl :p!~odl\.c.=t~; in th(! 
tir~t. 34 ~ec.tit:;n~J t.~-n-r~ cW(;t!:'$- two -Jt:-~.ck'l1ld a_tJ_phrllU t-h'f:tt !,?;hD~'Sd 
got}d durabili tyl> In b~t1.f_.®en th-?. b~'Gt.. -an C. w:3:ret m?),t'in:it~l-~ 1.-~y hf..'lt:h 
ol"!1cf~-ad ~~~ ~tl"ti.:i-t:ht l""an_ tt-~pl,~lts e.rt:' VJ-;;.:titj~ta pl!ri'.t~:f~)n"tan-c:~gt. ~~, 
lM•tJ'Iod ,,r t!ll!C devl<%•d tc eilllulntl'l Mcelentsti wcatl>'i!rr.\pg ,;\>Will 
.f't>.:Ltl:; t•ool'l i:n<li<llcti~>n of I.~:Ul'Rbili ty :41 fl<;;:tv.i<hh 
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~o~d :fa11tlrlr.li~ oth$-r th<t'tn t}).Qtte dufll: to :C(lrttitrtJetlcn -$.!'{~; -lt\:t~g-~1-y 
<fu~- to 1iardenin~ of thllil J.~~·;t.ih:al t 6 ~&xp-er-iti!:tettt c.i t~~ to s::h>J~t ·tn& t. 
e.rn.cked. ~~~t1h$-l:t htrrd?.1ius· roo;r-e~. _t•.rtp.i-CJ.y 'th.un tmer&~a:,,ed ~-at.-'lh~lt.. 
!hi~· itt ~lU-cll ~o~ t:r·ua at high$r- t~~-.-arht~l'i>'hi~t .ho~~tJv'*r, W:.tld. thee 
rt~te ·?>£ hi~tZ'ti~ni:u~· t!i!:nd.$ ·t'O l:~t.M1Ctri.t~ th~ ~~~ *'·t c-:rd.i~:u~ry :tet~i>eratur~mr" 
{f~;-~b,.G;.,tm, mc_-;g.t, vt th~ trc·nbla tlf..NSh'*~ du:tlt1-.§ 'th~- ori~.;:tnal mJ .. :{in~~ 
optri>~;aticnn .. ) 

In_ a ~e.t"i'€t~ Of f! -2;~1}Jh.Thlte- -u~-il in. \.h$ i;n~lf.(-.e'tig~ti<::n ~. W;e-!'~ Cl't~e-k!!Jd 
1U!U-d 4 mlcr~~t!k~tt.. Z"~.:rv-1-c$ l"t~tl"ltKS of t~~~ c-r.tiC.k.ed oils :~~u:!l'fl: in 
~Jre.n~:t:~l ~t.)".Grt~i-der~b».ly ·:·t;;ctrlfn~ thu.x1 ih.o:.s~ cf t."'.~ uncl~.~;H~k~d oil.&,!< 

l.l$ »C:n~-'i1_g:e$ in Ch:ar~ct$;rlst.i.~t1- of Sl.-o~ Cu:r'in:g A~--fJh~tltic O-ils~ 
!;,. A;,; Jfita:~_ey M-ci T-· ~'.olc~yn$.!ki t :Pl"'.oe-¢t-::Cing J;,_-f!:ff-c~clr~tiz*" -ot 
!-w-~tt?xl·t '!f.:iSJ_Vin~ ·T$iC.ha;a.l-c~gi~tfl1; .1 l940'A 

!:~lV~st:lg.uti-O:tl .cf 16 'O_l"o\ck:e'd tzn<l l.tn~-;1"-~-Ci~ed :\Jil~ i:ndic:J·t-~&~, th!li"t.; in 
g~.r:ier~l -t;,o hce-~·tl~~: t'ir.r.* re-qu1-:r!¥d tt' ,Froduc~ llJO:-j:.h':!t'H::tl"~ti<Jti r~­
-&ittu.o0 iftl' l~.t1~- in t11-~ C:iMJ&.- ·Of -th>$ Cl'·l:i'C-ked.- ~:d .. le, $tid: "i;,b-_~;:;t thB f1UC­

tiltty <lf thim :t<>li!id;tli' d 4J?C, ill lwam thnn in tJ:,,, c'""'"' r:;f un­
-ert~.£ikJ.}t;i oU$-i> Itt .g~nst~l, t~$ ~1t<?C-e::trt:.n.;J&:~- 1Wf ~u:r-rh~-1-t-filtJ-tt.$ ifi 
h1~thw:r in 'trl_~.;J Q.rir.ek~d ttU$1 ~nd their t~trf;te.:r·t~turw su~c.ept-ibiLtt~ir,::,s. 
(v-l.sevQ1ty -iM.r~~;$>') $,!'~::1 g;r1Wat_¥l"o Th~ w~,r~ int~ic.;;;~t~e th~t ae-e-el~:rrw­
t:ed }·t~hi:.~the.l~~Jl-~ t&.e-tt• h.JtV~ #.t~l~i t in d:tfl"er~n ti~ t:tn1·~ tl;~ dUJ:!\tblli:ta· - ' . - , ~ 

tt'tl.f~ll t1~$ t;f b-oth -c:rncl~:~d ~:ud- r.merac~~;"£rtl -~'-'rothl-c~,s~ 

It- -i.e ff'.ri~-~nt t-1'\M.t. &-n tl$f.Jh:ttltio oil ~ggn{§~tt~ .~~-rfta<1~ ~ay cl'l1I.~1~~ 
gradu&lly !r® ·!'1 i'll!)'libls to ll ~~~illi~rigil! or rigil;) !i<i.<'>.te. rJ'<'Ii<l: "' 

t::r<idod cf ys"'r"". Tb<br""'" of t:r'1n,;;;l\::nml:;c.t1<rn is d;;p;mdant ""'mn 
t..1.~ ;bsh~_r-ent. ,pr.o_-~1-ejj}_r-t;t~·$ tm.d O(}l\~-ti tu*"~-ts o£ tlv& zd:4ttH··~-~ l.t ~;l.W 
.fou-ri-cl. th~rt ~t th4J~ !'igid sl;~t~ th~ ;.-~v-~m~_nt hi;'t:(i ·l~)t}t .r"'t l@iii,-hi.t 2; 
~·-ex<e-~-·t tti" it~ 1~t'i~iri~l tl-t:v.mixvsu~ ci-c1:rt*:nt ~.nC in ~r.os.t ~lt-L~-e~ the 
itiher~nt bindin€ ~fl et:«n~~-tir~t~ JH.~op-e--r·ti·-~1 o.f' u~~ bit1d~J,~ tHwri p:r-~c­
ti~:ta:lly dltittt1:>fr..;a·~·l .. '*-d.~ Thu~·, .L"1 -e~.-tJ~,\.b1i-t1b.itJ~ -e-r:i"t-~~1_-F;:: for Ju.tig~.in~ 
bittuainc1t~..l? m~!At11-t·it,:;ls oo t't.H;: l.)t~.±!--1~~ <~f th$i:r .~;j;;J:·viee b.ehw,vi;;;~.:t~ -fU1{J . 

.clU!'rit~ility,. it i.~ ~'Vicl~J<Rt th~'tr t.h% f.;;l}.o~d .. n:§5. i\~ct~JJ:';:J m.u~t 1;,~ 
t~-1\.m ·into ~,J,t:UIJ~itl$-t'f':J:-t.i-~;th num~cty" th~ sintrunt of" oi.l_y -c·otH.~ti t\a*nts 
~.nd t,l<;te-:b"" r~t~ oit cli-S!~iJ;-~~-t1cn, 'tii1e ccth.e<$lYI.?i $.nd fl.-db.e:ni V'f;; ~'-l'Oi_~-,~:r­
tie_~- of th!!f.' t:,t tu~~.u 'R'ihe:.n ~J_:r;ed, th-~ -petro~~-e;,nic- cll~:r-e;ct.-~-ri~t;lc~ tlf' 
the- mitHn:·~l lf.ggre~t1:tr.~~ r~:t·Jt·~ ·t,het inherent fJ:rrJ:~~J;··ti~s of tr~~ ld.tumi .... 
nou~- 'll:iiJrtux·cc .• _ 
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12"~ ·nitw,phZ?..li:; fri::tm th~ D'rt.~.clting ;t~ro.\~~~J!Hln 
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(J~yloft, GuEttnt ~tnrl -~orra-ll1 J~-a:;u.>t~ c .. lnd~ ~ ·f~~p-~, .. Cn&m111 J: Ind.~ 
:E-d. Yc,l. 23, !!~:;. 6, J'P• 67,;1-&'1~ June 1931) 

'I'h~ pred'uctlvn >t"Jf .cn.ok~rl t:tsphg_l-ti$ iB re~)l;:;rrt~ Si1d <!ista;:o.-~~B~d_. 

L"uch <l.$ph<\lt;s nw!Ft ;\.s.t.l.t. DlC2-24'.t an!l Ill03~24;1' ~r,~clll<:1,t:bns 
JJiu~~pt· l'oi"" tJli~ht t$$>partu.r-®--B in tt.d:lvlbi1i ty in e~(rboO t.etr~chloridoS<. 
tli!th, liucti.U ti"'s e>Hl <Slnl.!.wll, dug to nn'luction in cmountl! of su!l­
~);~nd.~d eta-boM-~1\i-!;;ra,$ or pi.tchy !ili~t~1-5.P.~l* M.t~-ble~ rn:ciitlcts. ht't'W~ 
higher soft<m:Wg poln ts llln¢1, lQ'O$:t penll%t:r1ittions 1:\lld ·rtuotill tiee 
tl'l!itl l~emid.u,oe;a rrom. -~ts&~ -tH.~til.l*'t;l-c.n_. 

CJ t;"' o,l' _L~n;~~in~ • 
L~J~~:t;l;fe~'H~tlf~ in- ·tli~- th~-e nf Cl"-*Hl~t.~d Oils'* 

:i'b<e; City -of -l,f<"'J.n-s1ng h*.s lH~d ortt.cJ;.ed ·&:&pbAILltic fllil.:ff.l of ~~3 4t~G 
i:J'Q .... --4 {\r;\.-d¢~ b¢-t:w-~t~n l9Jl ~110- 19it~ in tbx~ cc~~:~-trt.H:rtlt)n of GUrf~c-e 
c·ot;n"-u~~ on gra~m<l :frtr~lH&t$" Th$-tii~ ell ~zg1t'f!;W,tB ;:1\:trf~-e-a,s tn~lirt> 
~ve-n :e:x-~,~ll~nt eprvi{!;~ tWi t:h-<'Jltt~ r<tt¢iiat'i-Jll_t~:g wh~:r.r'l~:r .lttld' on ~l.-
f:J)Od .ftHJJ-1-t'J~tifJ-l'l.<# . 

l4--" -~r~:rb:;n:~t -~~-br.ahteJ.tr 
~ ""~'h"'ltl> !RU<'\ J.l:Li<od $1.Jbiid;ltnil'lS!l. ~ 
D. li'l!ln l'l'o~< t?r,n~ Cum""'r.y. 

J?:r::;,Hl~f.f~-intt1 m~d $ourc-~ of the- orr..;;.d.r.Jt- oil :~a" -% -c<m:~d-i!f)rRbls af'!~-f-H:t 
·on ¢h-t'ttttc4~.-£~_ri~-t1ca (Jt' r~tsidu"?~l f.'!.S_i.:JbJtl:t:l~ ~;lix:&~-d btu~~ er.Jd~- eil.a 
~r~ .ntJ-t l{$ ~umce;vt--:tbl,.? ··to cr~erheatin@:' ftc.# y<tl:r-~l,y a.e>J}h.~ltlc .B.ett·c~-
1-l'>, but thil' l<;;tt.;.r fire :i'r.f<lj! f;rom the $1'"""""'' liit'> !lllb!l'iN>Cilll 
.f4.t~d ln {;;-~J:~el~r;.sly :{t'"l~~--!'00 :rg~idu~ o-f ·th?}i £o:rm.~r~ ;1$~thod~ tt:l~~ 
giv~ttn to-r d~t~till$' c~-~l'~~'$'l:f ,p_t~.e-~!at"$1(1 r~n:-l.th .. ~~l -~'3-Ph~lt.;e-. 


