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Tobl. I 

G-4 Concentration Aspergillus Penicillium Trichoderma 

mgcr drrinum T -- 1 

0.00 1M 100 100 hlO 

.0001 67 20 100 

.00001 31 .:\ 52 

TobIe II 

Amount of Growth Soil Burial, 

Cone., Aspergil1u~ Chactumium t;~J Strength Retained 

Compound N ;,y wt I (I • Niger globo~um ~ wks. 6 wks. 9 wks. 

G-4 0.5 None None 100 5S 10 

G-4 1.0 None None 100 93 59 

G-4 1.5 None None 100 Jon 97 

Copper naphthenate 0.5Cu· Slight None 78 46 12 

Copper naphthenate 1.OCu· None Nune 94 83 61 

"Concentration in terms of o/c of copper (CODC. of copper naphthenate ill fabric equal to 12.5 times the copper 
cone.) 

Tobl. III 

Bactericidal Properties of Compound G-4 

Concentration of G-4 Time Exp. 

Organism 

Micrococcus pyogenes .ar. au reus (No. 2(9) 
Salmonclla typhosa (Hopkins strain) ... 
Cornyebacterium diphtheriae (avirulent), 
Pseudomonas aeruginosa . 

Salmonella paratyphi A ....... . 
Shigella dysentcriae (Flexncr) ... , .. , ' ., ..... . 
Strcptococcu~ hemolyticlls (Lanccficld Group A) 
Neisseria gonorrheae .. ,..., ...... . 

.J indicales growth; - indicates 110 growth 

Table IV 

for 20°C. 

1-- 2, 'SOO 

1-- G,OO{) 

1- 9,000 
1- 1,100 

1-2(),000 

1- 7,000 
1-- 7,000 
1-~5.0()(l 

1- 9,000 
1-12,500 
1-30,000 

1- 3,000 
1-55,000 
1-·-14,000 
1-14,000 

(at302
) 

5 min 10 min. 
, 

-I 

+ 
-1-

+ + 
+ 
+ 
+ 
-i 

+ 

Quantities of G-4-'iO for Padding 

r;" 
pickup 

'So 

IlO 
70 
80 
90 

100 

Ibs. of G-4-40 per 1()() gals. of water 
for 0.5('/(" on fabric for l.()l;~. on fabric 

23 Ibs., 0 07.5. 47 Ibs., 4 <YlS, 

19 Ibs., 0 OI.S, 39 Ihs" 1 OlS. 

16 Ibs., 4 OlS. ~3 Ibs., 4 ozs_ 
14 Ibs., 4 oz~. 28 Ibs., 15 OIS. 

12 Ibs., 10 ozs 25 Ibs., 10 01.5, 

11 Ibs., 7 OIS. 23 I bs., 0 OIS. 
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hath whil'h conv{'rts t1w SOlllhl1' sodium ~alt of 
(;-4 to thl' inwluble' ffl'l' plwnol. Int{'rnwdiatp 
drying is not reqllir«(l; th(> al'l'tic acid should hI' 
frd at a ratt' which will insurt' that thp goods 
Il'avp til(' squ(>pzr 111 an acid condition; indi('ator 
p.t\'Pr can he USt,d to check this fal'tor. Thl' 
good~ ar{' the'n dri('d in thp usual mannpr. 

When a watl'r rl'pdlpnt lrl'atmpnt is d{'sirl'd 
aiso, thf' ahovl' pWl'pdufI' is modifil'd in eithpr 
of two ways dqwndinl; lIpon thl' typt' of wall'r 
ff'pe 1I1'n I . 

A. Emubioll-typt'r,'pt'll,'nt. 

R. 

Al't('r applyin~ till' alkalilll' (;·4 solulion ill 
thl' first hath, till' Illatprial is dril'd; ahout 
2'; of al'"til' aciu is addl'd to tllP sl'l'ond 
halh whidl ill Ihi~ "aSl' would (·ont.lIn Ih,· 
1\ att'r ft'pplll'nt I'UI ulsion. Aftt'r paduing, 
Uw matl'rial h d{il'd III tht> usual malllwr. 
'[ wo-bath rl'l)I'lIl'llt: first bath soap al,d 
11'. LX , ,("'Ollt! hath aluminum salts. 
'[ he alkalin,· (;- 1 ,ulution is addeu to till' 
soap and wax and till' mixture pauliI'd Oil 

as rt"'onHnl'lldl'tl hy thl' manufaL'lurpr uf 
tl1l' watl'r rj'p,,!i..-nt. AftN partial, or prt>f-
prahly ('omplf'tp drying, thl' cloth is run 
through t1w aluminulIl salt solution to 
which 2~';' of al·t'til' add has hl'pn added. 
""he doth is thpn urlPd in the rf'gular way. 

.••. ")olvel! t Solution: 
G-·l may also Iw applit'd to tl'xtill's by nlf'ans 

of its solution It1 organic solv('nts. Un the basis 
of a 50'"1, Wl't pick-up, thl' following solution IS 

prppart'd: 
(;-·1 Technical 
]sopropyl alr'ohol (99';( l 
V.M.I'. naphtha 01' 

3.0Ibs. 
4.U gals. 

Stoddard solvent 4,1 gals. 
(;_.\ i., dissolwd ill thl' isopropyl alcohol; this 

solution is tben added to tlH' petroleum solvpni 
with constant stirrhg. Thl' final mixt urI' is 
padded on at 50°C. Adl'qlntt' p{t'cautions must 
Ilt' taken against health ;\nd fire hazards. Soivt'nl 
applic;ltions art' advanl;lj:;l'ous 0.1 heavy or 
tightly \\,O\·t'll fabrll',;, :iUl'i1 a.~ stiff wl'bl)ings, 
roPf', h"3\Y ducks. etc .. as tiw fihprs arp 4uid:,' 
p"nptrat('(i. For watp\, rl'lldleI1I'Y, R suitahlt' 
solvl'nt-soluhif' rt'pelll'nl should be dissolvl'd in 
thl' llt'trol(>lIm solvl'nt in thp proportio!1 normal
ly TI'('ommpnd('{! hy thl' manllfadurt'r~. Th., 
snlvpnl llIethf,d is till' only;uitabll' prol't'dun' 
for trl'alment of tl'xttll'~ with a "olllbinatlOll uf 
(;-4 and rOPIlt'r napthpnat.,. 

From AqU(,OllS Eml.lsion: 

Li-4 'f,'chnlcall'an ht' formulal/'d into aqul'oul' 
l'mulsi()n, such as the followinl!: 

.\. ::!5 Ibs. G-I Tf'l'hnical 
1 G ~3b. PilH' Oil 
lEI gals. Wat l'r (Hill F.) 
10 Ills. Nekal® AE~IA (Antara rIwlllil'ai.-l 
Dis.-;olVl' th!' (;-4 in th!' pinl' uil and add 
sluwly wit h constant stirring to tl1l' 
;\;/,kal-wal','r solutioll 

I ·1 J 

H. 1 () Ill" (;. I Tt,(·hni. ,i1 
11) Ihs, I sopr(lP.1' 1 al"ohol 
1.4 Ills. Calhtl" "Ill;, rIak,·, 
,I lh". ig"llal' t''\ .':..tra '·Olll·. (,\llIar;, 
('hl'mll·a!., ) 
\) (,!als. \\'att'l 
\\hill' Ihl' u .... · (If th" allov!' "llIl1l,illl1' I' 
satisfa"lllry f"r ,I'Ill" 1'1Irpn,,'s, till": do 
llol ""111:1I11 watpr n'pt'lIpl1ts and ,:[1' not 
r"('lIll1l1l1'I'Unl \\'h,'I',' wal,'r Ip.l' 1;1l1~ I, 
1111 oil" ·rI. 

(;-1 h al.IILt\,I,· fr()m ,.'v,'ral t,~td,· l'iwlIlllal 
slIl'l,itl'rs tor "'II' IIdth :ll'l'll,·.,tl"': II, till' form of 
aq!}I'()t1: ,'l1JlJ!"';!u!1-, \Ij' tht (; i" 4 ·rtT,llIPllg a \V,tr,'r 

rf'Jlt'llt>nt. "'II'!I fllfjl,'ll:,tl'''!.' h.1 I !J!""l 1,)\1:1d tIl 

hi' l'artl,',lI .. rly '1~t'fl" 'Ill :·,·It i""dll,h 

VI. Application of GA tu "ther Mdl~","S 

l{uhllt'r CO,l".j I:ahn' " 

Th.' lr,'"IIIll'l1t qf ''''It,'11 fal,ri," Illay irIV(>II'" 
two distllll'1 proldl'iI1" pl,)(.,.li"lI ,If till i'a'" 
fahril' and/nr protl'ctlOil tit' tho ('I)ating. Ii! th,· 
I'as{' of ruhlwl"-l'oall'u ll1atprLtI. tb,' prOIf'.·tIOI1 of 

th(' bw;l' fabri,' I;' U'II;llI~' of i',U'allHJIII:t. iml"'ur' 
tatw!' sil1l'l' 11111.11'1\' and ha.-t,'rw hal'" IIIJi lit II" 
pffh:t 011 ruhher "ontl'0unus in 1,,',,1 '1-"'. I I> 

achiev.' maxImum ,1'" "ti\'PI1"-s" (;··1 ,hould ,It· 
applied tn thl' fabri,' r"\rlor tn ('oal III,:, (;-.j " 

parti(,lIlarly wt'll 'ouit",; (,,,' U'I' III f;lim,s alld 
othl'r matt'rials whll'h 11,!1 hf' in cOllta!'t I';ith 
rubht'r ~illlP it rlOl'S not Ii:.ll't' :II1\' u"letl'f10US 
t'ff{'('\ on natural or s\'l,tht:t1,· I'ulll';'r, 

Rope: 

\Vhil~ (;-,,1 l'fU"'; 1)·\ 1111pr!'~~1'rtt/'d !!III) ("p' diP; 

l'ordage fn'111 ',,,I\'l'nl ·;<>111';"11. I, " c1,;lI,.ti, 
nrt'ft'rrl'u t(l add the C 1 tn ttl' . (llli,'~t' nlll,,,'d 
ill the manllfactllrin~ I)r'II""" f;.j lll<!\ Il,)l 1)(' 
~()llIbll' In thp ('or,!;".!,· ,nl i,' ·',>PIt' ,'a:,,'-, 
solutions (',Ill 111' al'i)il'\"'d b~' ,lddlll" th,' C-l to 
th., oil :to; !I ~()'; s(!lutll>'l 111 dil'ro!,yl.·,,1' glV"nl 
or sinlll.ll' SOht'llt-, lhl' u .... t' "; "1, (H'.! l'rl·,i~t· In th: 1 

oil inn,·'l. ".; til,· "d\llJility of ti.' '.-1. \ I·, '. 1\>,' 

G-l flHy III ,ltL,Lh'\('nh' <il',/"""'\! "I tl.". 
Cl>r<..~d~(· oil IJI,,'.id('d f't'n 1.lJ) ' 11,U, :lLf ,',:ilt'11 lit ttll, 

oil t'<l11 lip :\('('ol'lIpil,I!.·d 
['tH.h~r jo!("'t r!1Ilh'lit Spl'1 d'l\';t: ,,',:. : \"11111'" 

tiol1 of ,'OPI"')' 11,lphth"I:'ll" /., ~,r,' 
scrihl'd for till trf':IIml'llt ,,( rol, l' " ,. 1I"!",r,,, 

that II 12;-.' II IL',i'-; COPI>('I I'a[, """" 1,,,'tJ 1 

anu 0.1 '23 «U)~,l"; C-·I I':h",j "', iI' \\. ',;It ,)f 
til!' ropP he uI'po,;ilt,d : I !tit' 1)0"" -,' : f w.' 
asslinw that IIII' picklljl uf ,·or,i..t" dd I'." tl1<' 
rOI)(' filwrs is 1'~"(, thr ('()rdagl' <>:1 I,llht ,'tI'I':'1l1 

l.W'(- (,-4: thi" IS I'qui\ai.'nt to addlll~ .J II" 1'1' 
thl' ::!()'l , •• I\lII01l lit' (.,1 in d'l'l'.·:>\I''':t, c;.I' ,.I 

to 95 Ih~. of l·"nlag" ",: '·(>llt,IIII'nl.: >II" I""''''r 
amount of l'OPI"'r napnth"r',l!'" 

TIll' 11<;(' 01 till' I "lIlilillallOll "I" (; 1 ;111.1 

l'OPl",r Il:Il'hth"llatl' 1'1 lI(('r"d II\' SI'''i.U'·'' I' S, 
"atl'llt ~"H;::-I.tlt;K 1I, .. I,'r whl' it tl'" (" "'PfIllll,," 

has ht'pll t.:1ttn"'d a rll\'alt~'·fTt", JI(l". ,,'Il/'II'" 
li,·,'I1s.· , 
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Fungicide I Bactericide 
(Brand of Dichlorophene Technical) 

.. . /i V" , \.... \..~ 

\ I .,: - " 

\ 
... "','.,J _~ .. .. 

( -~ ~ " ... ..-

Active Ingredient: \ .s:')". · " 
, ' 

2.2' -methylenebis~ 4 ··chlorophenol} . . .. . .. . . . . .. .. . . .. .. .. . . .. .. . .. 

Inert Inqredients . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . 

G-4® Technical is a Fungicide/Bactericide to be used as 
directed in Givaudan Corporation's Technical Bulletin D-la. 

96% \ 

4% 

CAUTION: Harmful if swallowed! Avoid 
breathing dust. A void. skin contact. In case of 
skin contact, wash witll soap and water. 

Do not reuse container. De3troy when empty. 

This product is toxic to fish. Do not contaminate water by 
cleaning of equipment, or disposal of wastes .. 

Our recommendations for use of this product are based on tests believed to 
be reliable. The use of this product, being l,pyond tf'E' ronfr'lJ. of thE' manu
facturer, no guarantee, expressed or implL..:d, is mad~ as to the e£;ects vf 
such or the results to be obtained if pot 'lsed h a'":cor~ance vdth dire--:tions 
and established safe practice. The bl..fer .nu.;;t aSS...tl.le u~l lasponsibllity", . 
including injury or damag· , resulting from its misuse as such, or in com- ' 
bination with other materials. 

EPA REG. NO. 824·6 
1 1 • • " , • , 1 

J , 1 • • • t 
I , I I I • • • . , 

Lot No. 
I I • , • • 
l • • • , • • • • Net: 
• • • • • • • 

FOR MANUFACTURING USE ONLY PRINTED IN USA 
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\ I ,"-, ..... . TECHNICAL BULLETIN 0-1A 

ACC:C:FTLD G--4~ Technical 
) 

.• I 
(Brand uj Dichloropherw l'L'Chnkal) 

As a Fungicide and Bactericide 

I. Introduction 

(; I' 1, a 1'01"111 IU:1glt'IUI' ami hadt'ri('id" 
Ilhidi i, usp,j III 1'[(",'[\'" ,'ottllil and woolI'll 
"" .. til,·, and IItlH'r m:l\t'riak \\old, mildp\I', rot, 
Illustlll,·'" and 'Olllt' Iyl"" of rancidity arp 
"ommOI1 "X!'rt'SSHJl1, fllr tilt' various tYIlt's of 
dptf'rioratlUll l·au .... ·d hy fungi alld bacll'Tia. (; .. 1 
I, parti('ularly ,·fr'·l·IIV,· aJ,(ainst su('h 
dplt'rioratlon. 

II. Chemical and Physical Properties 

\'all't!': ~,:.!··d ihydrnxy·ij ,;) . -dlchloro· 
dlplH'nyll1lt'lhalw or 2.2'-
1llt'lhyl'·lIt'bl,lj·,·hloro. 
ph"noll tlr I,), I·-)-dlloro· 
:.!·hydr.,\.y I'lwnyl) 111I'! han£'. 

\Jt·11 !II~ 1"·II,t· 
\il!W;H 11'1'. 

( ), 'lJl . 
\ . 
,dfll,r l lf' '' .. -...tJrf' 

CI CI 

! j 'If I! I t U III 

! I\~hi 1:01 Tit I .llt)Wl1l~ 

~ I \\ ~ 1 f ' r 
\'" ,1:--. f d ! f' I': 1\ i, 

\11 111111. .. 1 ':"'r, . .,'\' :\1 i llii 
t!P'itl. 1·,)· ' tl;lll at 

~{d\lhl:ll\ \'-,III'T 

It \tl.lI'II\,"I'I\ \';tIUt'l 

0.00:1 
l~r"n1 II, jllil 11,1 f·.Ij,\I .. II·,.jI" - ., 

; ). I 

\)t :-o.()l\ t 'III lJ 1 1·( 'pr()j '\! ;,1\ . 111 1 ., 

~:) J It:: I i \.J I!' ,ll( I! 

I·Blllyl all'ohol 
l'ropylf'IH' glycol 
:\('donl' 
\ll'lhy i ethy I 

kptont' 
tl.· 11 I l'IH> 

Toiuplw 
Xylt'IW 

60 
45 
80 

75 
1.6 
1.7 
1.5 
0,2 
0.1 

Stoddard solvent 
\lineral Spirits 

Soluble, with heat, in 
fatty acids and vegetable 
olb, 

To obtain completely clear 
solutions of Lile technical 
wade of (.-,1, it may be 
!Wl'('t'ssary to filter the 
~olutl()ns. 

III. Toxicity 

\"IIIJ,;' Ih, r.JIJ!'11 ,KII1 Irritation techniaue, a 
".-tr"I···'II'! .;,·:l~ ",'lll'ning 5("'r. of G·4 was 
appl1l'd (\1 It,' .\,llly fl>r 10 days, This high 
"011' "I,'la,I' '11 \I',j' ",It"'It'd to increase thp sever, 
Ily (If 1111' 1,,1 ',11" til,· 11l<1rglll of safety for the 
lilt' q,r"I;"I"" "I '/\1' j(',uits, It was concluded 
ir' '11, I Ii., w .. ,.~ i '.,' (;·1 was not a primary 
IrnT:llll. 

1':l1<'h ~,·,I. I, I,k, ('onducted on 194 
1111111,j11' "';''':': I. j .1' 'l'III'Plltration of 4% in a 
1'('lrolaIUJlI h.I·' ''''1 1111".,1. Th" patches wpre 
;lJ'pllt'll I .. il", 111'1,1, ,,I Ih .. forearm and were 
r.·ll1o\·,·d :tI'l'r l~ h,"l)', 

()lIt "f Ii)!' l~J I I"'r,(tlh 
)H'~all\'t' ff'a,'tl(Hh and :; ""t'rt, 

t pstI'd, 
positiVI', 

191 

<.ill! 1"1'111/,,""'/1""/11111; ,." ,,,,' ')/ /I/t- I, .. ot/lid urt· /'"W'! (1// t".,/.~ /)('111"",1 I .. il.' !'.·!iuh/e. 
/'I,,' ',';,' I'! /1/' I'",I",·! hl'lIlI! I" ,'(J/ui the ('oll/rol ", tl' "/1//111(1/1'/1"'"" 110 !{IWrIlllt(·,·, 
'/I1I·,'"I'd (II' /lti,;)"'III!. I,. ,If 1/(/1' ll., {u tlu' ('I/I"'t.,, 0/ ;;uclt til' till' ,('"ulf,': 10 hi dh/(lIIlCd If 

""r fi ,. '.' •• /, ",.' 'I, till' .. rl"".' (/lId "S/IIIIII."h,·" "1" ./"/1"'1, ,. I'll" h/n,'r mus/ 
ri. ... U"II 1:11 I, .,'11' ,1 1I {i; I' 1·ludlll)'! ",,111 \' or dUI!/tI~" f,' .11/(111;; If I 'I // ... ",I'lI,',' u .... t.;lI('h, 

I 1/, (I,' I', II/I, 

TIlt' ;wl/I,' IIral 1"Xil'lly III alilmais IHL' lH.'Pll 

d,·1t-rIl111I<'d I" I,,· ;1., 1"II"ws: 
I ,I' (;UlIlt'.\ I'H~'" 

1.1' I)·.'L!' 
~;i gll\s.' Kg 

:::.11 L!lm Kg 

111 \ h'll]ll,' ,t'\'11 II~ ~'lldlt,~ !Ill rat:--. {).~'; of 
1; .j Wil, al; I,d 1(1 I I,,' {""d for a I"'ru,<! .. f nll,f'ty 
d.I:. '. i1ll- d, ":tL!" ,,,rr"'I""ld, In a dail~' IJlt.lk,· 
1>1 al'l"'" 1111.iI,·I~· llill lll': hoI-: of hody ""'Igbl 
Ih, anllll,"" ""r,' .lUllli'·"·'] ,lid IlIst"palhulojll' 

(';1: .... tudlt· ... \\t'rt' Ill-Ill,' ')11 \;,nI)U~ t}"';'~lh·~. 'l'ht".t' 
.... I, 'lIJ '·I·lill·r;,· Il' 1·,\" II,,' ;tf!('r ~I() days. AI a 
'·(In ... ·ntr:1'11l1l "I II . .',' d.lll" III Ih,· tllt'l, Iht'rt' 
"Ia, '·\'I(j..:'1 " " ~ICIII"~ ,hang.·" at Ih., "nd of 
11I11..t y day'. 

I V BlOlog,cal Act,vity 

(; .. 1 ,· ... hi},il' I",th IttllL!lddal and hactpw'ldal 
"ropt'l1It's whld1 IS all 1l11!,orta,ll advantagp since 
\)c,th fungi ;lI1d h;lt'tf'na ma\' h.· I'ontrihuting 
f:td(,ro.; tI, dd,'[iorallllii. 1111' ,·ff. "livPIll'ss of G-4 
ha, h""I) \\,>·11 1',labhlt",1 hy til<' :\rm...o For('t's 
who !'ol1~un1t' laq;:p IjllllI1l.!tips for 1111" prott'ction 
III Ihl'1l !·'111lpl1lpnt. 

FlIllgi('ujClI/'wp"rti,'s: 

'111,' IIlt'ratlin' all t1w IlIngll'ldal propprtit's of 
l; .. l is '" vr,]umll1ous Ihat only a /pw ,'xamples 
can I,,· ,':lld b .. IT tll illustrau· Ih al'li\'ity. 

\·.UIOll.- lahuratori," hl'vt' L,"t.>o G--l againsl 
lungl III nUlfll'nt ag..lr lllt'dlU III , III tht's" tests, th(· 
""nlt'r of tilt' agar pIalI' was in(H'lIlated with a 
drllp of a 'il")"" 'lISpen,loli of tht· tpst organism 
alld I"'nudl! I ,paSUft'Il"'II I , III th,' size of this 
1'01'11".' .... , ..... madp fur "'I"ral day". Thp ratio of 
lht"", 1lIl';l<tr,'IlJl11t" tIl! liO ..... ' I)f a I Qntrol platt' 
·.\'!ii··h !lid :1111 l'Oill,iill C .. I was rt'('<>rdl'd as 
I" r" nlag" lllliJillllllll (S"(' T;,;,I,· I 'flagp :3). 

, "111.; I n·ill.i,hyl"" Il1i,·rtIlL!!!.tl" 111.1 ,tandard 
:l~"r I'/..L'· 'lJ.'III"d. a .'tln,· d' f, mm, was 
,,!J'.l1l1,·d \-.,ill I'dkr II''I'I-'r 1t':l'rq:llal"d With a 
'J' ,llluliOIl,1i (, I 'II .d",Ii,,1 .,1 a ,,,lullOn 
... 1)1'/1'.;1;' r·I d.:_~'r \),Jy " tr.1t I i.' :t 1.11!rt' wa" 

iii II .,d 
1 III' J'" I J!, ... \' ~ 

t I , ". : T I h t ~ 

;.: jilt '. • It,;' 1 I' 

,If(' ~l'. t'll 

ll·,· S·. I I', I 

1,·,01 .... t)!l ('(\:ton duck 
,1;:\,It· II II'.,;.!,· :31, 

.!n· IIIIt ,1:!l1darcilzed 
I )r, It', 'j III t I • t dlJl\ :11:ld j trt',;lt'i: ~','ith ('npppr 
Il'ti' flJ (1, '! I,ll' 

I I. ..... '"IIIl! 'I.' 
\' ,'n \!~I'li I,,r' ,")!ltrl,! ptlrp{)..,(I~. 

\"",;'1 .,It'd, I'it, 'II lht, tH'nt'ticlai 
(.!t, i't; (q ;1 '·,.i~ I" rl.'~)j 11"111 .uI11Pnt. 

,\ 11/1< 111'1'", 1011 of () :"::)', "t t~-,l 111 a fahril' 
11:1', IH'I'11 "lllIlcl tlJ ',t' till Inl r llnlll111 ('(JIH'r'ntra
'I'''' '":, I ·~I pat"~ Ih( '\"i"'rgi\l11S Illgt'r and 
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