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3C3J?TTt VUTThIJILS Of CtOEil 

coNj-'XTir.N ijr/irt

To K—bar* of the Metallic Lead Product* Division*

Attached 1* • reprint of the Load and Load Alley* Section of 
lh* Motorlxl* of Ch—leal Coo*truetlon Annual Review which appeared la 
tho October, 1953, iaaoa of • InAj,trlcl 1 frglneerlng Cbcaiatry.*

Included in ^odu*trial 4 Engineering Ch—1*try's• Anneal 
Revlrv for the fir*t tin* in four year*, thl* 1* *n cp-to-dato report 
oo new developeaeata In the usee of l«*d end lead alloy* in eh—Inal 
t instruction lire* 19U9. Tho report coven rei'arch projre**, develop- 
**nt« In ergtneerir,g application* eid such technological edvanca—nta 
aa Bet-hod* of teatirg lining*, auto a* tie l«ad voiding and air pollution 
control.

Additional cepie* up to twenty-five nay bo had fir— ef chargn 
upon requeite Larger quantities aay bo had at our coat ef four sect* 
P*r copy.
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■ Lead and Lead Alloys
□32 KEMTTON II. ROLL, La-4 Indm-rU.

Ot /Km f*rl (f, W. y,

«

L— i to M« h • frM xm4h m4 U HI By iwfuMn
yiotl/ij Mfflf U immW. D«Hhi lit* 4 ya—aa *4a*a tto Im4 “*to—4 «*4 
AJUr* fU*to-~ l»«4.4 la-4 Wa U« »iif<id aa • yr>rtlMl
lk# ■■ ri inl ■ rot«<Miii ri 1m4 —ilk tU itmjik «K HmI. 1—4 mm—4 —ff«
dwHifty mw^Li Um I —»4—<Wty mi! |mt«r k—l 1—mKm 4 fpp m
•Hk tto h»wW mm !■■ iWiMMitk* J UaJ. .V* m4 —w h(UU* link. 

•4a W t«rti*« ikM U4 Ikl.y m4 U-4 i illi Um U-r—to- to— |Mt kM 
«U— *U—4 «lik a m*4wI—rikf tk>4 (m 4hw«Ii^ U>4 ilmwtl—Ittoa

(• k«i>4»4 ImJ fl-to^a. I»ixiH toa U«« m»»l.iii4 U tto m« */ w|» Op* il«>< 
| (—4 —tmrtlM m4 la |k« wlkitl— mi toto4 m4 Ua4 4m kl|k 1—|lulu—, 

ira.l*w racmli* unfa*. IwHitlillu mi aOw+pai ikiH 1—4 U*la| Vm Wm 
iyw4i4 «f bf ito n»>4iidn «4 iirt—Mlk Mw) w!4ta|. TW U» —tin <4 mm 
MjawttW 1—4 n«kti*| wirfilm k— —OfliiHd te furttor tvtHMtW la tW 
1—4 ktriw<k| VmimtUy. L—4 mm4 1—4 mUrnym an ptoyl-* aa (—t«a( Mia 
(a iIm «Mt—4 mi 1—4— filkt—ii, la rl» 4l i| m!4i ikat Mali m—0/ ■—ta 
Uta 4—iai a—4 —fftara—a |mw a—4 «W ■ a<la| lata tW alwiifkira.

FDtH yw> a«a U it. ~TVW A—J Cka-toJ
MaWfeW CoatlSArtiaa lUrWlIkUL Cm-jm O HWa 

a4 tto KiUraaJ {awl Ca. H—»wk Uta-Wto pr—U4 Ik*
tot mV« 4M*to4 kla4iaJU4 aHoya. TW arttoU -il
(M<aiapla4iU.

mmibiit— ir* —4. tkal lk* —»— a/ (-4 tf> a— i W 
• MilWs yh-*4«J mpfrfy »niU4i f— W »wr>—I M* 
alrtoth—a *4 a p»Va Maay^VOr* arlla attor —M4i at' ri—J-al 
»a^la-rta< »ia<n»rti>a Ta*toh-J laiytiTi—U kti to*«

pwi»|l>C la a*4 raw* tto* W U> 
W4 bytWrlpW arf 4a ft—mm 
la |W Malartola mt mmMm.
W f aaaAW (or lark ptoct rfaqal^ 
teal k UntU M lark al i(i!4 
kU —Man Ua tarr-git aca— ti tba 
cWr>) *to« M la U14 —d a# * 
trail a4 paarfwt 4M4 raw «r kka> 
laarf.aU *—torUJ to tto p-N*torOaA 
</ Am «U*a cinakal <* p—4ad 
R7 te*Ur< r>od m erf W nodi 
«nl4r«}MWItttoy<Hto> 
AM Mlifu liu arf fWki IW 
f—ra*. m4 (to 4aU lr«a ito 
“C**ro—a* * f*r»W !—•

W to CWtfd I vw*m^. La* 
Arm U to p-tkW —k Wi W, to Ito m4 pari, 
W-iaW tomatto ab—t arptoatk-a *4 toad to tto rk—Iral 
pw»aa toiadrW

AW to 1*10. Ito tftk *rfto ^ fct^Ta *Uto«U Cto» 
Mry" (W) am rito-l Tto -ettor 1-nkl to 4*to • U*i 
ttok. 4*<* to trd prtolto* to tftt. to# t—¥ a Kaatol rad—* 
—rv to tk—lira] H^jawn «a4 xton toll t ili to wraat 
pr*rtWa a*rf —Uriah *f —Krarth- to aJf topn>
U*< ktoOkJ ffiwa It la to tto took 0-1 a Kata- -4.

W to4 to pw4 aa iv^af, Ito* >ia4k4»4 to 4I*H tto AtTvin 
rM ~1 aii mi h—rf »Hh tto to—a^O W itol aa ito anawto—4«Uf arf 

9to—^p4tton d tto —ito «4 a 41,4 tout C*4f»4« a—l to*4 
Itoa* to nall»ito to* to— ha*anl M«to ta4 to—* 

— to—to W taattoA toa4 >*to#a tod add* a—4 1 
a4fto —Hk ad to toatH y >4t la itoi—Uaiitha to 1 ua 1*4 
to—4 Wto^a ton I—1 toMtopto. Ia44 I*-—i. -4 a. —»pto<4

Atv »oo««
lton—1 to—to to—1*1*4 toad —4 Ha altoya A a— pi bi| *A tod

mtalato—*W*<to«* — wU».l4»i- 1UI

®
(V* M Ito |U4 •«« I17 I— l Jfj »to *«i—ii4 hi to<«^Ud W 

ylta* —ad aar—UU*a Wwa ■»- «iO >—#a Itoa |0B

,to—4>«Ja —4 —lUiliUnO a* *4 at—to ton Lm4 *lif<** to 
i—toi U * twlto *to-4i»J «r pax** —4 *mb— aiti, a toW 
toUaia*OM M*aa4 top Math—a mm I- kirilA toil n—4. W

0—1 tto rto—4 »] totow* »— ttoV f—.**
Aa Fnftoto la^aif. altl— W R*l—Wt -*41—1 pkto «• tW

•rtoih— «i w—«—«/ aa—av—<a— to a— *Hto lama 1 — m
pitoWia adltotoiliMitol

td a*c*w^—, tto a«lto* toiat.4 tto k«A ml tto toto to 
Uli— *4 a— ir*to *40 tto Utofto W AaahfUta
W —w4*>Mh— |arl»to ikatoil to—4 a*i k**4 M, hniM 
U tto Ua4 a-** mi »■ ■ —a#* M »** jA%h to tto A^ttot to 
y—rtia aan—«fc W^m* to*, *4 to— altf m to—i «*4 Wa4 
•21*7* mn tmmmtmml. to aapUk am to^.M—1 m —I— W 
totofto. LMa* to to Wttos, tto Wat, LatM, tot -cm at 

1* »M*tto*< Mr—4— ytoK
tia—!■***— mm4 La«4m, Uatod >>H Hi i| ttotr UU «• 

*0-4-1 f a—la—ria^ Ca—to** ptwitoi 4 to 1— aa+Wm—to 1* 
tto to— *4 t twtol; Anmto4 to aaato «4 ap-nia —toatalt —4 
U ikMAlMl -laAMril.a Cl»k Tto A^r« 4Ml W*4(Vmi4

Rjyjm^ygrwsFiBgsg^ro?gp^^|g^^yjgtAj.ikjp^git||gMJi!k!^r^k3eisjiiJ
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om«im iocuitiui aod loaiouuoa ciimiitit tm

fy^««n<y Cofao Qm+rtwtj %-M drrotod U M-Om typo* fa 
•q-ipoao—t aroiULlo, n—ttodo fa *o*at/*e<has a»d LV
lortobthty ttoir ftuwnw i—fa tabha do m4 WdbaU. ■■mpl 
Is om Wia— la (U Wat, lU <kii «• tbkA tto— oorti 
raro la fa! act, * farto parliralariy dfaHhaat h *V* fa tto <—- 
foniM/ r*<i4 lodwiU la (iw prb* fa U4 4*— W—i4

vii rt
TWl nn »o boob fatQ fat prial dwo<»d mUrfay la had «tl 

tto Load ladaouto A-r*ia»k* poblhtod IiUiMW |MU a 
*»**#• book—tHbd "Load h U«hr* I-ton/y^m C-nor- 
hf U torhakaJ total] tto MbWorton, apptofafa—s u4 proya 
ho* fa b—d, had aJWya, aad had oofflywod^ Ito boob tovpto4 
Vao W hi i«oo(;-4|U <hp«)Q la tto hartbai fa had to 
— hr* ib—ir>i aoartn—tir—. (bo ihfdor h drr«tod to (h 

—pn4tb— d bad ud HaoBop twnaawdpi h rio—I—I m»- 
rh—n—a—aodab d frtotac »*hb fa foaobtortl— m4

•ad lar Wotfad o4 toothy Mth, Th kua adk* far— a 
ton—h far alndiili Ito bafah fa had pip* —»tod fa Walton 
—tot ha a ud a «hrt todbaUag lh math— alio oath ibar 
otraao to rb^dal —4 1% aatha—hi had a* vwh—a boftfo 
tar— TW olhr otoptor toah aitb ito mmha wfaotaa — fa 
had aad had aBoyo lartodhf a aortfaa aa to- la UtoryM 
amhafttoi, (oUfwaadiUMiamhM; pWb amtoa,

aad —raaoa «U*a far )M *—*a «to-fafa

idmaaato la ta—artK tto—f%. dua to lyaady aa- 
wlotod hl>K to** fataa powd to bo W iflral litoad to tW 
—fart—v aad art ad bad. far —ph. to a oa—dy d aao 
bWtot la nrmdai aftfao—rt ahhi—pb proy—rod fa
th Mdftn* WiUry 1—daotry, Jtort—ak aad Kata (/)tot—tood 
iW r4o ih—oUp d tto akrwlnrton at had aad had dbp to 
Hah am<ha —arrhn W afafark arid. TW aath—« had 
tht part had aad tW favtr aJWyo o—tod by bWrrpufltoo 
»tl**k aad iht IW klfhr afioyt r—rotod by yaHalia fa tto 
**ti—y-rWb (ooothaato ASop —Ulatof (— 0} to %% 
auanoy imlo by a loadtotM fa btofinfa aad l>W> 
Aalrith ponnUfaa

Uafa(//}MofiHdpr* bad *1 rvbd rnontool fwloaUah to 
—TarV add —fettob* Af pet—tiah boh— Ito— fa had h*r 

loraotlfil a hytr c4 btripwol had —c—ithh (f\>0) to 
I r—od —I tto toad. Load ofaftio to fata] la aa —rW 
hyor. TW rato td mtoW od bad >M faoad to tor— a-kb 
tarftadon Wapwfao aad torfaMia* add aaaWofaa At
motfUol that M **o fooad that woiybl tow to rfaaUd to p»4—thi. 
At h«W pglofahh a pralortto* AW. p—»—aldy haddb—oh. to 
faari

Polwrtoabby r—cHt—tod to tW fton—Ufa oaboitato 
d tW rnrrudaa d had a'arhd to FVtotoy, hwhli, aad Tm 
Ryowtorgto. *to toultotod tW roantow aad otTfabtoWat 
a^oiHf • td tto rydooa had tifa aad a*od tto— la a— olrqi<ton 
a p(atk) pH dtoy* (*X A a»bM farm td tW Aipoa 
Aoaod art pie*, paadrny. aad paw«taib— Aailaa Ttoy 
aha pr—ratod a tofthd ifia^ra— »Udi too* hto too—t (to 
pw a"o od aalfato ta idotto aad ftprbd m tW toiotfa «d 
bad dirup Utfaia Ha*>< «— tto todr od (to — iwft/bd dto- 
fraai*.

9Up—rtowaU by ffapAh aad Tb—aH— (#? ih»»4 ttol A*Ur 
or aa a** borj—tof rarow—d h * had-aaUa—y aWy (0M% 
toh—y? Wrrtowaa parpy abbotogb altoyr od wi—intol parHy 
or* |w»o to apo itrii— wbodrtty. Tto aotWro aho dotal 
tto4 aihyt oaattoabn Pbl% to»*b — tor— *(1 i^a toiw 
r%|*4ij aad that tto rah od oar I triha W od Waary altoyt aa 
UtoUd m—to to* h bpaihol W Ito ar—ato ratol la fat,
• ADI % artoato tod abaoal m m*4 otf —d m • 09%

Ut*«UrUto« ovadartod by N—tmtb aad Kaobto (10) %| 
Cvay* IwiHwU id Torbaolnfy, —dor tto ^o—nroiilp «d tto 
Xollnaaf A4vto<ry Cota/faf W for Arr—irtba, as to&cb rryotah 
td bad ra-otod h tto aotabAoWa—1« «d rr—p prvprru— I— V—d 
at— a »bh rv4* «d I—footaftr. TW oo—p appa^ator —ad 
aw MM/Wrtod iflilfa tradh ^>oWw <— oUA (to IVi— 
—an rtrtoa p|H —o o^>Ar<4

»

WkiblhtoMoanarWrarlrrWirradhadootorfatoaoaoIrd Ito
todiya—lo wiartol I or Otto t
prlartoaPy to 'bh -to-rt

flpta l« Oii'idio ad 1—4by faV—b Arid aa• 
fwMtto ad To—y iMlao—

(tod ito la—• —* od lai pi —UImqi ywp on I by IUI 
(Ad) pro p—(i^arow daU far had aad bad >ltoyo iptod LM 
oyrtW rlao—rai op»—to. TW arr^oina data, pr—oali 4 to mb 
ytpto-l f— otoohn n—W— aad to—par*I— tototo, 
art a rwrepthtb— cd Idirtotm that tod appaarrd to po/t to a 
robty fa pfa.br*tbio«s hrtobaf tto boubo fa Rabald aad La* 
(totb rarb-vaj aLaat). TW CWr—b— DaU 5orr«y fa (to pb» j 
Dmiparat Ca, **d pw pdAfaWi fa tto a op ttor. U Cto 
— arthh tto aoKtor <A>—1 Htad to os—o fatal! W— b—d aad bad 
atoyt art rorroatly b—*c ■—*4 far t*iritln< opaU— owrfaio
ato*r*. kto far—o to %W*b bad h pard. —d aafa pr -.........to »hl
bad «o%M W fa-ad.

T-otoaa (#) aaai-artoad tto a—rtoioi pdin—w fa h-d to 
afafarfa arid by —a fa a cto/1 otothad bfaba« pfafa —
fa Ito afa oa arWb h aoartod tto raapa fa bad o—r-4— 
f^anp 1 a*at>y to«toat#o «Wrt had raw —4 —ml to f—to 
laiadfa far a— <tr*k mfa—h arid, ta tto tort fa too f iqoiato 
Uo*. foataa— ■*«— ntoo h oo— fbfofa tto rooaiilfaaa aad- »Wcb 
bad h —<d »**A aaVorW arid, aad Wbfa/ aoaliioi a—aa ad— 
ln^11 fa ito dfa—at I— fa had. Ha p-U op that Ito i om fa

a tort far— •* tto nada— fa tto arul. Ti^—alloa fa ttoa ito to 
nyadl'b to aa WHhJ aUpbt pto Mhl fa Wo— a/Ur —rrvdta 
fcUarV aad K h tto adtoo—oa aart fto—b*l ti ddoaoofatbialh 
•bhb arto—Dy At—-iaoa (to —rt—toa r»4rUa— fa h I" ool
tto Wtifa rata fa alt—dart** « W| tto th- a— to—rd

ifrutiinaM

Carom to far aad at— — pdhtua —4 —otboda aad ioiba 
to lb—boO»4 Wuh to— h»—a—J «Hb '.to p—14 fa tto «*— 
hat — btolfto Load tor )fao4 h tto aon—arf — fa far 
p^ofaoa •rb—r o-tf—ir arid afaol aad raff* dUhi^ f—a fa Ufa

0

(

'V 'i'baadi oM %|
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tm INDUITIIAl AND INOINJUIKO CNIMIITIT VaL *.!<•■ M

IV*« L |iMrO«^«ti4 rrW^UIa*
fj*tlrv47 4 l#4 y-wj^c<4 U • Mi4 mMf *4

l^4f«M4 to4gn*4 Ur air p*&«taa* rant/4 UrMUf
■UilniiUUt prwipUW\ u« niiMWt, u4 wtl*> «m4
»»&irvn im 4 ■rritmj *44 d»ufli « U4r i4 #«*■
WwlUiL Odr< kriUli 4 «m^Ak tk m |U««

tli« iwwry 4 rid m>o «rd n^in If]* m4 dn>*» 
«rid ruxUilru. l4lt 4 *Urk «t£*a 4lW bndUaM *r 

tr4 **4 hrirk It »■>iftillit. T«w« I 4«n M ffarfrwMk 
pn*-4f*(*U# w«<ry1>i< »t>4y a# U4 b • 4*4
An^ |4 w^W Imnmrt. Tto fi> iy4*tw irwto r4trk kW 
mtot 4»d«a *44 »«>..4nl4 TWfUikM
to lb* **«J mtorrbn 4 nlur WW4 imp »4 p«»fl*
bAta It tin gtor*nn4. CW tirn^ tLn »w Ua >fi*ny1ton 
4 «mU i4w tomkto wtto* to* wwrit t» n,lT«*rV arid #* Ur 
wwwy w pi*4fci J pa

Tk* —* n—4 —ar«,n<bw te lL Wttm M4 igg»r»4 b
A|4 1*61, It CW4 /yuMPTH^ rWt tk* 4 b*gk
^b|kf<4Mir4«MU.h««r444fMMMi^MMlati«
l*«* 4 • pfc-twd 4—4 (#i *B tto ><|4yw4
*md b tkto «g>«r*tto* U iia»v%a»i< 4 tong. laiak
4 It* ttuHid f«4AMX to ftmTijg'* by 4*»Q>rUi>ft«*
mMw It b ktotoU< to tot Ito (to parttowto
faMm ItoM b Ik* 4 I akgm "ft( 4 ft ftnlgw nimUp wrrtl
U4 b4 i>il.*i| r ik*< mw flbr* (44^7 b*4< 4 U 1*4
(#4. m

©
TV* ton! »i4—gr ftntk >i*to 4 *** imd p*gn »Hkb tn«*tor 
«*k tk* »aww 4 a* kto Hr* «*tr»to4 b On 4***» 4*4*

H«*4 «to to f***t4» * rr r\ ft4 ftW to totob —.nnUtoHf 
(HI TV* Hfw MW* todgand ** pto4 %-to* u*r(4 *** *t(to* 
lk* Mb, tk* **t ■ 4 *ft( ***n kto** (to to* *M

—toy *qn*J to (tot 4 tk* Uft* ftp*, htotol 4Uv4kyW- 
U* ooataiMag |$% by »4gkt 4 wiw dtockto totor* ttow a*rfc 
V**t **rW*crf« to ■»rvt *1 * towjirfMgrt 4 M* r. and to**«* *4 
*to«t 174* f. vtoto tk* Krtffto dbw tkyl*4ftn* Hut tog 
m—taranraanlly Ml«n 4 ft toftfioto* 4 100* f ft*d Unra* 4 
•tont 110* f. OtW tottorkJ* lk*t tow* **4 to tk* toktoJ 
«—trurUan 4 (to nib M4 to *r»to 1*4 nr* Wptob by 
U4. TV* tow H* k ik»*4ml pm-to U4 **d tk* mtot •% 
—(In into! 1—4.

fWtolto 4 tk* **<*(« pmon tot m*4*r 4k«Ui 
ton ***** r—«W |>i t. 4 nidrb (to* nib wn ft pn/t, to*** 

p4Jt4»d (I#! AlnwpO** 4 tto Obto (4 tol* pUm b ft 
W<U* r«r w**r Ha* 4*0 to mb 4 II yml tk«*rir4 U4
wn4 to *rttot ud —rprtad Uy *«*4 *nl*wM «4
•*«>*. 1*44* Ik* Wr**f tto tr*y» am —to 411% *fttimr*44 
bad, •/« totk tkirk. awj'pnnd a* ko**to4 bnd *»—4 4*4 
Htoft TV* UbUt c*r* *n 4 lark Olwtw *n«minft4 U4 
nVtotoM. HrippUc 4 tka 4w 4*X4* blm 4m*«kyto4 
ton ft*4 fto-nmTr 4 tLa biwkaat in tMaiayHO >4 to Lnftkto 
nr Ulan* 4 toir.lW lin. t>TU< b ftrn ti|> Vi! U ft ato4 
fc441a «*f tonw. On tow wto* 4 vkkk to k*4 tofck 14* 
r*4 U4 t* art a *a ft ndtorw *44 al wig* t*4 Tto to*t 
toy, *4i)*rt t* ml* »44 ft«4 vcft ffM, to waftnrbl 4 to*4 to* 
to tto *«to* hppw totol* tto «rpn l/ifi *4 **pt nf*»i I *•»% 
mtfrir *4d •#« 4 *4.

pftnV4 4 »*i«**anlil ton4 (/ft. TV* torto 44g *4 —4
•<4 to* rrwUt< AM* poib»* rutonn* 4 tn* ton4 etna 
ton, «* UU4 ato W4n jynmt an m4 tk* «<to* vttk • —— n 
toa* ft*nt<m»-tn< to anrk • r*ft*«* ttot Umtoy awto, imftBy 
rkto a*4 r**(fttolr^ m**H **•*•*«* 4 b*i(*-«iito aJmto, aafta* 
tto An* (r«4 «*nl *iai tto nJvw.ltm a i|iljl* f «4 to*** 
tto**«k a T*cwr a*nc Tto* tto 4mUm *44 atbrti— a*—a

**r| pi—< MartWlb n*r ayifttm
fV^toV *44 *nk ft Wh-li ay ton tor hr* r*U*g

tto *rai *at tonlaj to X—4 <//>. Kpp»»lUi* 4
tto^—ft pi i^>,rtr*n4U*r*tortoU *4 toy ****** 4 ft Vydrag** 
•*o&t* eatkn iifbiif ti ilt*. Tto r»4* 4*4* k** i* tto 
flirting aMln I* tto f<n 4 W*« fto^Ub l4 nawd tt 
wt to fto|k.tv *44. T# toUm tto ran* tto M 4 tto 
firtkg Htom U *t>4^a 4 ft4 tka teak 4r*i*i4. trirt tibil 
*Htk **tac, »4 ftwtod «4tk rKtoto *4frV *44. to*4 pipa *<*4 
4m4 k4»f *r* ato to Amp *4 4 tto matfw+r
*44.

Tto T*tto«] A**n4atkn 4 tto ISIp **4 T»paa |*4*4q i*<
rWa*d bi 44*1] tor **4 ttor kwl U 1*4*4 **4 U tto pnip ft*4 
fapa totoK^. f*a*ttog aart (tot to *n U p«4l rtolj to tka 
nUu pawpaw {j#l Onpfaa *-* atort U4bt Hnrtkg a*>4 
a44 totob wrlka* a* tto an 4 to*4 1* tto**
pip!■■»* Cdartoa (7) *to* kmt«4 tto *a> 4 W4 to tka

f4p «4 papar ktotry to Tapaa Inlr jnn 4.
TVa Utoto| i*|«— 4 U*k ln4 4«lf«4 V(fii4 fttoai ky tk* 

ft*4 to.U*oy •*• toatnra4 to t**4(l/l Itwa W*4 b

(—4 bam— 4 to r*4A*nri to lUvt by top44 atom (aVamlaiam 

ftnVato, A) (AO«V 1 t-i ll/l| **4 1 umi *44b^ atraga an*b

•M «*4V tol MpMrJf (a n>rwb4 to atom atoraga by 
i*tog abt torn |**4 TVk i^tto to UVt, narfab, *a4, mt 
A4 a*ft«»U •* tog a* ttoy v« Antoni; anal, la* 1 ay 

(■**4 ft* 4% W4 b*4 4—t, pip^ *r rtJraa, U 4r*g> a—to, 
wn^i to—. 4—1 UnU, »*4 roanmrtog ton,

Cato (4} drm *u—iVn U pay* Imi 4 rurTto-a U tk* ptoat* 

4 tk* Oi ■ iV I*t i 1 Mining ft*4 Him Klig (V 4 C**ft to, *tbt 

panto** inftialt. mVnto, ntoV. **4 fkrnf Into *44* **4 
Wmaka ptonptoto, antf*to **4 *Ua*to Can 4 toalto toto 
to4f anal la yftwl U tkU ptowt, **4 tka antton to* gto«* 

toiti 4 tW *>y* to «bt to*4 W *a*rf «4 lu y*rfifirna ig

r; :

■v’iw.ik'WMy.jluk. w1
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D*tofb to • mm rwVwto *44 dttotba 4*4 «mU| «ak ►*»*
(ma ta t*W (MM TW ayjlp**—t raatontrtrd raUrtoy mi bad 
ortateto mt ft adrtaf Uv4 mmi 1*1 I* >m WWw H 4 if 4 
dttaUoa rlnito, kU wliiwfp^ la t •»!« UU far pr-Wary 
««Jwf. TW water l«to dkUh| **4 iW ak lw aftHaUr-g 
arid art kuwJwtJ taio lk adiWd tAajalwr Un«<l • texw»U» 
Mrtar. tto r*U <4 ditotta* U te*t*totad twlrraaitoahy try • 
^jtrt&r crawl/ klatr. After 4WUn tto arid to ytafwd 
ttowu«b 4 tanMMtary aooUftft aWt aoaddlag of a* 04*4 raruafato 
rtoto toab Oifta|t wbkb acid water paaf la 4 b«4 *tal teaadtol 
•tarto* wftto M (U. arid M rm bapntyt. a/ter bartaf tto
«rK W arid raa '* n a waaaWalW W*«m tO **4 M M 4*4 
ata«*frtl—tto IU* W Wf,

Card {#> itotif that aa toteuat aadtoi tasidy 4 dadgwa 4 
bad ■ nwtf wteal to |ri4»li with ft W to—pb ttoitet prmadftrta 
a*4 dta-rd* A wHH (to »U4 drawta^ 4*4 |li<i<n»k 4 
twbiy 4 typaa 4 bad 4*4 baf fWd iifd|iaotl \m (to tatrVt 
ytoiif w4 rtoraktl yrar— bAaM/W 

TW naHmifta drtoflr mt mm wato arm lypa tata/jr 4rmm 
ixwa ftMara wai p/a .aUd U to»d (MM fto* fttterr aa*W 
irt«a<w tew 4 batted bad la lW Wr draa a*4 r4bta4 tW 
teterw 4 iW 4a Ip u*b; na bad tow tW drtjti«t fttwterv 
War WS 4*4 rataar; **4 toad ^ tor tW Mt 4*d toad baaa. 

Hr* toaf d»l ftod **4 affte W^aia iffWtoat 4 toad
wat tufrt »| by (fO» arW «ta»*td lW toy (Wtotof
iWta^O>. abrtr»-ai ft^artia, *ad nafaa< «
Had teoitb twagrlwi^ bad ta an^ 111 a *y I 
iay tr tort mrnttoj Ift trawatof waay 4 tto dbadvaatote* 
4 toad tto* t*4 ftbaa.

1* fdrwy I9H, tW Lad ladtrirV* Jtoatoltoi tatotatod ft 
aarw -f> * mi Uiltoto f«r tea by >04*11 r*4 t abate ad prarUr- 
bft rtordJ tafttotetrt <te«wt«d w»tto Ur ■* 4 toad •> • date 
toal r^ra»rtoi< teateria) to a— itrrrt**a. Dteptld

tetton tor«« III ■! lid to date

L tenut lad: toltow arid, ftovaif
ary M agitate, nWk »rv(, k)dnrw1«a *to>*at4. fWd, 
a*d*. *■**»*». by-teorKt^v a-ki, a!
tbbrVto. a»Bwr baito, te* aad dry cbbriaa, aarter krd.

2. t a 4 Laai Ift tW Nip a*d fapor latoWy 
A NVr I>n rluya' r U t'ljaad l*a» W I aad (4 
4 lad mtr Sgi/wr Arvf 
t Lrad to Matoni ( toatol Curb fa tba
A UiMlwtw«4U|alMtoU>

bf Hnfl (#4X Hr aqiUtotd wVt tocntd to to**i 4>*rt tto 
raHoc* typa* mt bad raortsartba, w toal farm* <4 bad as* **»—*— 
ftoJly arvilabb. and >W« ibrrc *LouM 4*4 to***kl w< ta totod 
Fcr tiun/i*, tW *rtlrb terror*} | . terKnira] teta4 (to eoaa^rar-1 
lioa *4 «to-rl toud-bcted aftettenrtl, pnlAtlf^f v%\ lW afraateftta 
ftaddnadraaCa^tr^WHfraorO-ur a.ft aaJ Vmm 4*d «(/«^>paJ bad- 

toati rbarlrwrUxa. r<fW« X abort (yprr*J da»bbad ra«« tea 
•4/terCua la nrtor aLayrt of trtnba, toad lap* wditij aolb, 4ad 
Ctotetr V4l) totel ttoiaf T*Jrt* a*| p»(*a A>ltoc*t^to *o< * **w
lartodqa*, (to w(tor trted to mu Irda ttot tto ta at 4 brirk 

I* MM^ttorCtoa teHb ft toad b->Uy n£«*d 1*44/ 4rfn*ltft»a 
wtocto 4Tt Mag rawcalad by c»-r% a*4 taerr rtonabal drrl^ft 
Itftjriiwa ftarto • taakbUaUnft to 4 *44aral adrtka to taaay 
fwidilitat awtetoted ta cbamlraf raarfa-artioa—tiamf b%b 
toeymton, it nir. or afbr »«*&(*« ate ttoi Uj Ur 
ybyitoai 9tera^to W toad bvl rtfi? rayutoa I

TW aa <4 boated toad Wta*. tottdrta« bad m ttoJ to tofpr. 
teltoito 4 taii4*rtwk 4*d pnpr ippttoiMi ■«* ditiHtii 
AW WflW twrt bad pipto| aad *4to 4*d baadtd bad pfr 
^d bad iwrtj ptpa f«nmto«far eaWttUitoi^ (to iWortttoal 
art 4JI (rdbtott 4 iteat lm4r tad (to irw <4 Wat Wttdw 
tarfatea W boa ted Itad rat te»d taf^ar ptfa wart gh-ta.

TW aaad Wr tWayt reload f<V te*«r%to, teftetb, 4*4 ItMte 
pa>4te tnbdi tor toataWvdWj Wrtiag bad toaft, b^arv 
prUisg wadi la cptnUca, b a*W to Wto toto ta d*H 
toli^ aad dittaliMXjr 4 bated ta WW lnto^a. towwl 
laitab tote Wt wdwf to atari (to wtd, aad (toy wt dte- 
raiwt WlW&rH (to* ta tbta trttoto (Ift 

Oaa 4 (to* itetodi parwtoU btortra 4 thy iyi»ltp «r 
dterr4»>nftitot ta bad bto*i«« or aabta. TW ywwi tea* (tor 
tototo-prarWut, drtatoyor, 4*d tto tear—wWb tea/ W 
tf**r*d, Ww4w4, te dipgted ta ito tarWw atebr tori. TW 
ptr(/u( 4W Jrvd>yi(Ag riitab ImH« ta Ito arid at toley a* 4 . 
r*d Jtaa, UuOk, «* afta «4 <k>te <tof'te£tatf ft^>a tW aigutato <4 | 

tW tyaiftg. tadtor tyvteai tt^-rr 4 ltor*te*t (rtdrul 
wbl to tntrritard «»dtr a ‘lAwk* U«bL.

lUdTt iilrk ita pna*H f* lb tod Utr ft tr« er(tod 
*» raodaWy ttofted Iwdrlrrfttaft uto>«M i*M ta boated toad- 
ba*d n-k TW Wd ra*ta b **WJ *ad Wated bWuto 
wHb tod air to rto* tW tetafaralar* W (W iWd to ilrH 400 * f 
|f 4aj art** m *»l b*Vd or oa)y ;vW); b*bl ito Uwa btat 
4 tto trtgigwd ta ibb tr«a rt|<Mto 4*4 nW 4

7 trad a*H Load 
r*ru I . (w-M iniUlto f Java liar, 
tted tfydi«*«r*te

AS tW liar*, wtek (to ii'HiiU 4
S«. A tetepter rrpnau *4 artoW pab 
totod »!** Wra. trad CWtatoaf CW 
d/wU* KaDdiM art irwUto to' 
rttebn ^ *1 Myr< Mm/ «d tW artb 
rWfKdit LradteatWdiflaraftot-bat
rtywd frta Lrad ItdwtoU A—Ha 
Uaa. OD trato^te* Arw. Xrw Ytek |7, 
XT.

raunotMJcu mkicMtatf 

paptw bteft aaib|td«y X war yrtb 
tody tW AM ftw-to) U to t*f to ft 
aiirbl 4 itottotl tr g(i*irte| *rw

mai>y teteft latte to teyr wHb (4»to 
to« tedfta tad iyrt(b| tardi I* tori 
tow) ayltotelq toUy TW pwpr *w 
to bad a* ft ftteUrW to to «iWft rWad»ftl 
rantWwite * tto dutoibf ta tto Jtte» 

«te7 |Mf terra to CWrtto fyrrup
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uu uduitiiu a* o indumtacitwiim »«t a. »u. m

k tWa h*4. It L a aUfth !>■»*, ftA*t mint, W i>y >r4 Iha 
»—a) lor tk yri mw ««/ m<4 Ubbi— tad I

pa*#*. lL6 (77) r knJn •Uli
NMVvrtk iQwdi, i&ktoltbft «t »K W4 tcia * rwiiuft. 

WLA umI M-J luls*#, U* Ml L*4 Ukft U*-4 pkJW **d ftafia, 
tk bobjk U<^<vr*»k pl|«. Om arf tk ia^iri v-ata 
01*4 tofta a ktofrfi&Jd mm4La i (<jf ftUaaAlftg »t*k ftupfajrlic^ 
I^v« U, dm* lft*4 lu>*4 nanli Wjr ftwol td tuVxuUf aUft 
waAiioft, A Ikojiil «U*d ft**.) U Uti arkdad. try tiww ft 
**acLJ (W, &cac4)y u ih# U*4« id ft Mm! iUI, attUr ^Wrr^W 
pnn< UU l* lULft-4 <* U< ■ w* lto» Wd ik*4i vW* b«U
W>|«Ux. HOf-vrmi at«k W depfm4 mrrne tW 1hmi»4
ftad tk MuJ 4*n m kf at it* W

Tk«(t Mil) U • tohfi « La MjurwU) «(««•, tk w of m 
ft*j>Wk r»pmowl «u>4 U 4rto ft Ufki< ftw) a>*fl ft
*Ual *ts*p ftftd L*4 fico*i »*d lak ft **mi me aaarrHa mk «4B 
)»■■ ■ 4 U JA»rii«A| fftMar. La atpaftAra, »**1 ■ ira mBm*trm 
mkcft arf <ln^ Wl ftftaaka ak Mf nftft tkaft »m

WaraWoca praftUa *tU bohft.
TW* Wwt kon^fttABft U W4 kWj m "Wyk^* W aaaaaftd k 

ft 17. S. Pftt*ft( (I) (TftaUd twe Ua kvMUoft W ia wka*k kd
■kkm n rWk*. la i^ftkft (L nrWka aim** * aum i m 
UomI ^ifn^y fdpm #rw tW* v«rfc I# L wiiil
TW# pif W to**y«Li<#d L ftftjft* 1*4 (no U aUola** tW* ian 
«Mt W Uto £*nt wfJayftd k hak akk< Wy W**4- TW
larfilra W*a La piAanj L k#arya*iia M*Uph W*kft pipaa, 
(Ln6f aaaMift KUlijr Am a pnpw«J rtw) 1 atrip W LaM
U4 ^ W tl Uriw aid* Wr (/« h<* ULtfc.

TL op*r«tnr CM *mU<4 iL *v}U ft*4 ULkam ti U# t«nftiia< 
Lad me "cLAU^" krj faywUfn tW* apwj mi Ik a*rfc,i-a ftftd Wy 
yaiLuft me urnwl*^ iL 1m LftW^ Waata vitW »WW h k 
*^(^#4. Aft L^nrU*( ktftftf# k 4np >nc aa/fe*a ftaodah

©
toftt** K W9*cmv7 (<« U* awarWHM W carry tu aw U4 appty. 
A Mrtp at W4 L D4 Atv« »ija thm inll n; tk* tn^wf a< ti~ rta 
**(l tk# Lawj ftftd ckMLftgy ba»4 It lo iW #Cm) m (L to* Aka 
MVaanLalljr tonal vroa iL pLte. V\JU (L bm^ih BMf 
raa fn», ^rert>y ee IL *lm£, tt totS ftLo afcnu «s a Uft-'t_ By 
tftik4 *4T tfaa UUaa nrrL<a. rrr«rLa4 H. ft»4 k «•
(Lh)f>WlL toarWUa, lW* mM rdrwMt ftkftdl

a t ai •» ID k «aa «parftk LiA ft laak 4nI

A bft*f span imd k*a *L» Um AakpaA TWL Lk
tttftl may U «**4 U Ufa L*d t* ka*4 m U *b*«t L*4
ptpft. TW* Wftftd ttH, ftkfWiftf Lm liar 16 pouftiV, npMfttaa 
rtOwql a r*criftft* m ft kftpk vWaai me Hfk int^Matft) mttk 
ft pV for Ua tptttk.
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