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HARRY C. COONS 
DEPUTY COMMISSJCNER, 

CHIEF' ENGINEER 

In ?.ccotdence with the request of H, C. Coons, Deputy 
Commissioner, Chief Engineer, and in compliance vdth the rdshes 
of E"f< F. Kelley_, Chief of Dl:vi~<UJ .. of- T:ests, ·Public Ror:.ds. AR:minis
trati.on of M?.rch 15, 1944, a report has been prepa.l'ed .on the .behavior 
6f- the de$:\gn.·projebt_ of .th-e .Michi-gen .T$st Road.. Trw r-e:po~t _su,b;-
mitted herewith cover~> the f.om· year life of the project including 
summer measurerr.snts t::l.ken in July and Au;s<wt of 10·44. 

Tl.~.e ~rork 'is in· the forl;il o£ a pre-J:imius:r~r :.pr-ogress .report
disclosing only the more important development'~! .•.<rhich have come out 
of the investiga;tion. It .w~s believced desirable to rlo this in view 
of the fae'b that the Department proposes .to publish as soon as possih\.e 
a .c.Omplete _p:t;>og:re-se r,eporli on t.he_ tz:Bt_ r:o:a.cl as a se_qJJlll. __ J,O .. : _ths 1~1c_-hl_gan 
Test 'Road Bulletin published by the Department in 1942. T.he progres!S 
report will include results from_ gtudies psrformecl 011 hoth the desif,.'!l 
and durability pro;ject~r. 

T!Jj.s report follows very closel;v the outline 131.tggested by 
Mr."' E. F.,. Kelley in -p;r,esenting Certain impo1:otan-t. f'~H}tual .data-: con
cerning the defsitn project, the obse:rved movements of ejtp<tnsion and 
contraction joints in the joint spacing study and in di£cussing- the 
gemen;l physical condition of ·the pavement ·including cracking~ spalling, 
faulting and smoot)'l..cnes~. General comm>mts on cercain ether Btudies are 
also included in the report. 

Very trv~y yours, 

cc;?~ E,.A..F~ 
Assistant Testing and Eesearch 
Engineer in charge of Research 
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T.ABLE I. 
S!NI!ARJ' OF T:SST SBC'l'IONS 

DESIGJI PROJECT ~ J4ICHIG.All TEST ROAD 
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# EY.PAl~SION JOINT ~t.U. STUDY 

I'JI"'emo1ded fiber flllar with Julphalt·L~tex Seal 
Premoldad fiber filler with Asphalt~Vulte,; Seal 
Air chamber with top, bottom lllld ddoa oeehd 

lfith AophOI.lt-Latex compound. 
Air chamber wl th premblded rubber Seal 01.t top; 

bottom and •idea, AHph<>lt-Lato:o; Seal in bottom. 
Premolded fiber filler with Thermopl&Dtlo Seal 
Pr&molded rlbw f'illor with SOA Seal. 

* Mesh continuous through joint. 
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Spooh.l Fnatore Under Study 

Joint Spaoln,g 
' Joint O..dgn 

RehU'orcemDnt 

TE - Thiokened Edge with 1 1/4• 
Co~ner B01.ro 

· Joint Spa~ing 
Joint Daalgn 
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Joint Spaalnt 
Ralnf'oroeml'lnt 
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Design of Contraction Joints 
Reinforcemeont 
Typo lB - D.,.....l s...,.~ with groC"V<~ 
IU!d poured filler 
Typo 2A - Danel 8...,.e lfith premold· 
ed filler and ...,tel p...,.tin,g ~tr~p 
Type 2ll - Do.vd Sara ,.1, th groOV$ 
IU!d poured f'illor, parting strip 
Type ) - Oarrel Bare, groo" IU!d 
poured filler, metal dividin; Phd 
Type 4 - Continuoue P1&to p,...,l, 
groond and poured filhr 
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E:xpaMion and Contraction Joint 
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Crosn Seotion 
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f> Tnnalod" .Angle 



. 120'E ~ 69'C ~ 30'0~ 9-7-:9
1
'- 60"'Stee1 

', . J 

S " t • lA IB 
12o'E- so'c-~o'0-9- -9"-so""stee1 ., 

.· • 6! 
4 ao'E- so'c- 30'0- 9-7 -9·- set' st ee 1 

900'E,-so'c- 30'o·- 9-7- 9" -GO"'Steel soo'E-so'c-3o'o-9-7'-9~-so steel 

0 

" • • • 
\ 

'E ' 'd " ~ l 2100 -soc-.., o .. ~-7-9-Gv.;,leeri 

2700'E -3 o'c -15'0 -9~7 -9"-37"'Stee r 
'• 

Jeoo'E- so'c- I s'o- 9-7 -s"-37""St8el. 
20 

soo'E- 30'0-15'0 -s-7-9" ~Steel 

2C 
4BO'E- 30'C -15'0- 9-7-9':..,37'"Steel 480'E -30'C- 15'0- 9-7- 9"-37""Steel 240'E-30:_15'0-9-7 -9u- 37'"Stee I 

'" :- zo'c- 9-7 -9"No ·steel 480'E- 20'0- 9-7-S"·No Steel 
3C ':" 3C 

~ 
48 o'E- zo'c- 9 -7 -9"- No steel 900'E- zo'C-9-7-9~-No Steel 

" 

1eoo'E - zo'c- 9-7 -9"- No Steel 

3F 4F r r 

" 

20 

0 

IBoo'E- so'c- 30'0- 9-7 -9"- 60 .. Steel 

900'E- 30'C -15'0- 9-7 -9'~37'""Steet.. 

• soo'E- zo'c- s-7~s':...No Steel 

2700'E - zo'c ~ 9-7- 9" No Steel 

2700 E- ZOC-9-7-9 -No Steel 

STATE PROJ.IB-20C4.1 
5TA.1062.+01.J 

STATE PROJ. 67-J7C6 
STA.-!3+06.7 

I 
I 

• 

" 

2E 

480'E- 3dC-150 

... ,~~ I" 

'

l ' ' " i . ··-! 
----------------------------~------------~L---~--------------------------~------~--~------~-----------------i------------------~---

r 

R s- 4 
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RIVER BRIDGE 

soo'E-IOC-9-7-9"- No Steel 

120'E> 30'C- 9-7-9 "- 37-10Stee I 120'E- 30'c- 9\7-9~- 37"Siee I 

• 
6B 6C 

4C 
4 8 O'E - IO'C - 9-7-9"- No S_tee I 

4C 

IBOO'E-JO'C-9-7-9u- No Steel 

4
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RS-4 
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!iB6C , . ~C5D !lOSE 
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6C 60 _ 60 7A 

'4E 40 
900'E-1D~C-9-7-9"-No Steel 

40 

4C •• 48 4A 

RS-<1 
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7A 78 
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70 SA. BA 8 B 

IZO'E- 20'C 630'C- 7"- No Steel 
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t0A2 1081 
120'E- zo'c- 9-7 -s"- No S!Be 1 

gA T. S- I 80' E • 30'C 
s-7 -g" No Steel 

1081 1082 

Futher Desig"n Studies- Series II A- 0 
ond 12 A- E, ore described in Series 7 
of the Durobtlily Section. 

ea ec 

IOA.1 

. 300'E- !!S'C-7~1No Steal 
I 

ac eo 

~zo'E- zo'c-s-7-S~No Steel 

120
1 
E- !5'.c- 9-7-9"- No S,teel 

-LEGE:ND-
Surface Strain GogeP1ugs. -
S!rain Gage Cell. .. 
Moisture Cell Assembly. 
Thermocouple Assembly. 
Slob Movement Box 8 
Control Slab 0 

300'E -lo'c- 7"- No Steel 

1082 
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CONCRETE DESIGN STOO'( 
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RESEARCH 
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LOCATION M-115 

DIVISION. ·:. .·· j;· ; .. ; 
. RESf.ARCtf· l'ttOJEtl !fJ~ 1_·11, 

scALE -t"•-toon:n 
llNGTH-10.1 NILES 
COHSTROCTEO 1941 
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l~r.'t..~: -1~14:?. '4."n~1~ lS"~!;) -. It .is int@.X'~·~hix~~i to :nJ;)t·lff h"";)f.l tho. it1f.l-t~:nc·~ o.f t;,b,~ tP41" 

h~~# Q4Urt®f1 ttn 4~;pp;t~_·eiable d~op ln ·pi!t.B-~:~Bt;~;'l?::t tr~.ff-i¢· ~-1-:t:h t1 Ct>Vt"i$~~p~)-t.ldit~-~- in

~r~s.!M.~ ix~ co:mt~et:'ot:n.l vwhi<tlfn.;,. 

DtiTir.tt th® ~UllM'~.-q:r;$ :¢t' .l~~,u~l to 194i,~IP'cl~~~{l1:fic<rltien :&f.U~ .m1Jd~ -o1"' ·dAAUy 

t;~~ff.i"Q •. Vt.;lll~N!I .r.~pt?r~~·tJ~rtin~ 'th¢ :pe~·'Cmlt;t"il~ffP 01~ diff\l:~.t~s:rrt types a!' Vt$hielu~ 

t:r4l"'ill.ut4 th~ t<,,rt roct<:l M ~&n av·.,ragv vm;m<!l' r.Wy lilt"!< !;:l.v"n .bl: t~bll!l v:t • 

'th~~ ':tl;!!~;l l<J"'d d1~?t>':il,JU'tto::; ~y ~lb'>l()'l:.i,,n of i>:rllv<>l iw <'A<:llil'l in t&bl<l l!I!, 

l.t j,jf t<) \)~; tv:!twd thr;·t th~illl df;t.r,; iZl 'ti!hl!!!l! VI iit1l.d vn ;!ll:rl'.§ :fi!fll7S!l!iilltl!t:!;vt~ f;i,f' 

-~1·V-'0-~'llllfte ~<llt.lmtn• tri~£'fi-e only" Auttv~~rbie .ft~\tttH.'i. fox~ ;,!lJ.ll. Y'~~;'{."" tr:c1.f.iJ.·c c.an .... 

tllt"ion.$ ·tt·i1l nvta'b.,tW!!lly 'bzy @ttt*'t:bliJ,;:hsd fo:r.· th~ t1~$'t ·ro·1l4/i.tt !t l~.eiJ' bl~ ~~~rJ. 

I~l"O~ t?-ibl~' VIJ:.! t1hi1:t th~ ~ra{!lrJt o:f wb,(}$-l l.{X\ds in e:3<f.o~er- ,~.r 4'0Gi0 ·rX!lw:~d$ 'Whicb 

l}a;g.@;. O'"I,Ml~ t~h~ -t{;;t;,;t l'Q~tl 1~~ l? .a ~Ht1 .¢;;:i.tr;~p;.trrr;:-d to ·,·~;J .. tJ~hP it~ l~i~~h f;,.~J :~rl.e .. ~q;,..~·c$.ti-t 

otlcu:r·ri.~i @tl c~:r·t.t~,tn ·~tfl'Uttk lit'llJJ.$ tri ~tichlr.t~~·ll• :t.rom. tbi.$ ;f';~o~ .it. ·#r:n;,J.,td btl 

rtlA-ttU"~l ·to ~.:t:.ptult tht~ t C.itri'.t&.i:!n $t,fx•uot;nl"al ffiil~.U.'tlts . .m,ttr·il:n.it·,tlbltJ tr::~ l~1:;avy 

t:t'4ffic eo~~d.i t .. ion~ m~.~y l'l-ot .apf)w:a:r: i~ tlH:~ lit~l,"i.$\lli1·t~,} f't>tt'l.lre.,. 

C'o:,iap.lP.'t~ rrt,c.r#ch' o·.f tm~n:p~::r#t'Ul'{ll mnd. ptt'~e±p1t$J:t:d.n:u .f-or tbm t.t;i}·3t l~O~ii.d \til'~ 

pr<'!I>~Hmt"ld it1 ttg;ur<)tJ :5 lind 4 r~npeH'li:.ill''llly, J:Onritll)l 't•h"' !'ott~ Yfi1<'lX' l:l.f<11 <11f' th'il 

proj~;ct. 

~rhw gr~~.~h in f'inu:r~ s sMtn' tl.tat thA::( ttVf,'l:fti.ftp;t 't'~~tHl ttJJ·.~.~ ... :~lt~J"tU:t'D· in ~:tnt;.tlr 

.t.~ !J.11pi:l.i~~<Yjtimt:!ite ~s d¢~~r~H;'H!i 1. '(llhilo ia $~usr it i·M 75 d@fJr·~tHH~,, wt~_lttnm; r~ 

llV'>l'\'J.If<t t,r;ll;pi'l1tl:l,'tl.!NJ <'liffen;nMal o:l' 50 cl<JL\:t'<3t'll 1. Abo, it, ra;;y brr' <.ibHIT'Vlild 

tb~:t d~;ily t.~ij1f~e·rlltH:t~~ :flu{!tt#.tt1~n;~ .in ·~tint.,.n" ~;r~ v~ry ~tR>?tll a·~ c®p;rJ .. t"'r,;.f.l ~t1th 

·tJl>;:),sa O(jC:tC"';t"ints 1t~:t":itig t .. h~·. w .. tmt,.v~;r. 

'f.!4<1gu~·$ ~t J:riv·r,!;)'~ "i'fvg. ~'rt'!}tJi~plt~~'ti~:n by r~t<:~.nth ~n :~tr,ll ;fl.?:'! 't.hD: tot9;l Vi!iilUtJ "f'cr 

·~l¢h ~nrt.e:t. 
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Onf.lJ vf 'th(~- tht'it-e ~-;crJ.w..~rJ' .f{'.~.~t-o.v.w. -of ~~m.-t\:t·~t~lf~ .r~~'Jr!t~!li\~int dtr$-i~Ltl $'0.d (!O't:i

att't!Qti<:m. 1ncl:uded i1<1 'i>b'> J:i'lll'i~n vJ'gJn-cl:. ±l~lrt£JJ.ul! t.o . tb<~ dto~tiP'-~ r,,::wi .~)i><~.;:ing 

nt 1a•t,;!Ii:V1l:tll'li .;lQilXllll• ln crm'tllllll·ti'~~ dth ~he ,;;;,~ci.al C•>n$:t,1•;l7>>ticm5 ll$:1.ng 

SJ'i-v.~u -t~.) thtf!l -etJ:."'fitrln~ ~:t th~J tl"'~~.-n?'V'~.::rto j<)it:tt~1 .JMJH~~-OJ:IJ$,1» .a.nd dft{ily ,UVZlVtll~r1utz 

~::JJ," _jr:>;ltrt t!rl~,3.t.htl -f:.ltl-'1 1Jfinb~ h~~V'tJ ~~tt;Ml -'r~HJt')rd-a.-d ta·:r- e~'lfrl.r>\'iti"~ tive: ~t\tdy-. 
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Witrh..zyr _a.:t;'i~ fiU-mm~r ~~~din?;!B. h~~ve b~)~it1'l ~~hou~n .i10l' ¢0&-ttpr.tt~:.tiv-m ~-t-udy -b0Ql.&Ut?t;; .it l$ 
. - -. 

q£ ·tnr~iJ ·'t.~,- .fau:t• -fH::~k .. ~, .t'lucti:lf,1ti-o:n$ in tllJJ~~!t1c: Ct'H11:ilt..·iiJllE1 t~0-ttJ. J.a·y t.-o -~-; 

'll , '1 .f.,.,_,,wt ·-1 .•..... ,::.~-;..-r·""'·'·''"'''' ~.·."··.··" ''"'·,;; .• , •. 1 ..•• -.~·,J""· h,,,~,., _ __,,.,~ .. -1!"~ /~-~:t.:t~H~ to- ~i. Cf.}l"i\l~ia %;'::1.__ l¥l\•-tf:t1~.L,,.y UJ.;;>.4.U~$:0.C~ T,.. ~{& ••..-~~~~MJ,J.~ -j;J""'.,u...,., -: ""'·' f.< ..,. ~ "'" "'fi!~:: 



i!l:~ttiiittt., 'l'fi(• <iii!f<lct o! ·J;b,•u~t~< ill!r;J''"'ts-~ ¢/'<ii>'lill<l'$ .in t;,,,.!}(;r;;.'~~\h"'$ li!>..WL.'l.<l t·h'll 

Q'b;§er11'iiitlllll )}edl'Jd l.W.$ !'>$t be$n J::O!l;l1'Mez!ild :in 'tful .,re>~-~at:L<m '!l:nd btt;<,li"

t"l'•)i\~.U"'l' iilf the &~~ hi tlli!!o ::r~~rt. 

~ ~f.IU.:I.t.:i:! tr1l.a tf>'-"llll!l ::;tulil.'"i\1. '!<Ul bli1 dci~lll·I:W·RI!il' OOi~;:;t• l!M~<':l-:lllil. 

.;::,"ngc,;;!)' i1:> ,to:l.:tlt <'f.!Atbll- ®U;r cl:l~<!.'l\l'ct ~ jo.!Wt 111:l.t\tnE,. ~"d """·Y"w.!!liiit ~w"'

ll>e~>t eyf ~tl<:>n>~• 

:<!~..!i!9l;<l',l.Pil:~Wlli .:IJ;. if<1>~\ .(Uiit,h;;a 

2:17 

ln plfJ.~2$n.-tin~· thf5 (~~~ ~~ l:l~~~~A.l ~l~~41!~ in _j~int ~l&1i~th1!.1 ~~}t -. t-.Y}r& · 

nt -l~t!.t- -tm~~ $t~.ly- iijill -'t~-~ {.lb~trun~:.t~~- -~-~3t~l:r~ !h~ ~-~~i;n ~1"'~~ ~j.&l~ 

""'""'i4r,l'l:'"'tiot~. ~in 'tJ::i$ illv.,~t:l;jj.l'i tiz:>;; iMl;~~~'li3 i.""'ili'l';l4~!lJ.. 'il':lti'<llill'<'l'l"lP. J t?i~ti<~ 

~~ Hliitf ~~eti,;;rm~· ~u~tt~iil tlf 'ti~k;'if- m:-· -~~·P ~}lv;tru~h ~~-sitJt} _J-\'11~t$19 o:e"U~

~~~t~ti~~ J-r.l-U~-t.~J ~d. -fl~~- 9¥ pl&~. rct-f ~~~~"Xii~e~: J-;z):.l.U~{;-t~.-

~-~ti~XJ:~ t<--G.$$'th~.!i" ~'ith t~1;;ti.r :f?~~u~~~~J!i!1i"$ fJJ:· ~~~~-(r,'nt -eh&!"A;t~_, a~~ -Pf~tr:et~-t,,~r~¥ 

g~~:Pltiez;.ll)' in f.t~~~* -5 t~11' tM /f~tM :tS~l.- _--~ 1~4,'\~--• Tbi$- iX'5ph iiJ<l'$o ~_tEi);.1~ 

·t..®-~1@1 ~~pnn'!tt~~~ Jj~:r:titt-t3:, -Sf'.t~f,:'t'~t."~'t~ ~~Cti@.n.~ 1l)t ~~:l. .l-~.li~rt.h _yte~ ~~~iiivt~~ t~ 

~~l~t·t~ tt).'i!f,- ~~~'1:.._ W.~,f11ta '.t$ll-~%' B~t-~~1~ -~~ tn1fl"'1}111~d, (i-;)1~~-m:i.&t~~ <):!' -t:~r-;;) ~ 

j--oi-n-t !ii~Q'l~~t~- ~-~~ e::~~bl:tli$:d ru~b~ic~ll;t 'tile- l~':l:t"~ a ~!:ti~t.l~ -~~~® ;t"'0.@t't:Wil'i~~t-1va 
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ANNUAL AND PROGRESSIVE CHANGES IN 
EXPANSION JOINT WIDTH 

Series I 
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POSITE SEASONAL CONTRACTION JOINT MOVEMENT 
RELATIONSHIP BETWEEN CH/:i.NGES IN 22:1 
JOINT WIDTH AND LENGTH OF SECTION 
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MPOSITE SEASONAL CONTRACTION JOINT MOVEfV'd:.NT 
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p(,~SITF SEASONAL COf\HR,ACTION JOINT MOVEMENT 
RELt'\TIONSHIP 8 ETINEEN CHANGES IN 
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AVERAGE SEASONAL CONTRACTION JOINT MOVEMENT 
RELATIONSHIP BETWEEN SEASONAL CHANGES IN 
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COMPOSITE SEASONAL DUMMY JOINT MOVEMENT 
RELATIONSHIP BETWEEN SEASONAL CHANGES 

IN. JOINT WIDTH AND LENGTH OF SECTION 
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AVERAGE DAILY CHANGE IN EXPANSION JOINT 
WIDTH PER DEGREE FAHRENHEIT 

RELATION BETWEEN JOINT. WIDTH MOVEMENT 

AND LENGTH OF SECTION 
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CONTRACTION JOINT DESIGN SERlE S 5 
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3 5 7 9 

Type I B - Dowel Bars with Grooved Joint. 

Type 2A- Dowel Bars with Premolded Filler. 

Type 2 B- Dowe' Bars- Grooved Joint, Porting Strip_ 

Type 3 - Dowel Bars·- !~rooved Joint, Meta! Dividing 

Plate. 

Type 4 - Continuous Plate Dowel - Grooved Joint. 

Expansion Joints, Dowel Bars, No Filler. 

Sealed Top and Bottom with Asphalt- Latex. 
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sJ;Jallins l,;~~;l'l l)~cu:rroo. .TIJ$ ll!Q~i J'le.r;!.Q1l.3 typ"' ol' ilpallin~ a:t. cm<tr<;c'i..i® 

joint "'d£e111 ;!..~ ca:~U~!'.d by 'bh11 t:tppin!1 of ih;J pr<~moldr.!<l f.:!.b<!>l' atrip during 

plMil:li;l Ol' by mlbi!<!<:;U~'lil f~nbhini) ill!Jf.!l'AI;j,;1!11h A t;rr>il.lal faiJ.cy;; Qf thl.!ll 

t;J'Jle h sho•m in fii~1.U'<J> lll. 

ltl':r~"lln!ilcv Joir;t B"'al ~lil·t:J!rl.a1~ V~t·:!.oua t;y~~; o.f \Jit.Ulll,l.noull Joint J!i<Jal

ing co~Apo®<!~ @N \.l-:lled .L~ thm d~ci,gn j:n'Ojlli.lt f!;;:y•· (i<l'lttf;o;;r~th<:~ !;'tudy in con-

Jun.ction with joint id!!eJ.f;n. Thll.!le llli!litll;:'u:l!l iraoludlu U!lh£tlt,..:!At!i:n:, thiill'li\lQ

pli!illtio t::O!llJ,!OUl:l•~• l:llNll~olfli!<~ :itubbol:' rm.d t>t<~m'i"'r(\ ®A ;e~ph.,lU~ ~tl!lri&l. Jlrtu:.r 

It Wli&l'\ .ll"'t::*l':!l&t'~' !!)() 1Nttil.ae>!l ih~ Jll:i:'~ldli!n ~·ubblllll' jl:)b.d;. "l!il lllft"l:' t~o ;r"li!Ars, 

tm•J i>hl'\ I:Klt l!!t>f.·!<''i:':i~l ;d'i,n· Qll\'1 Y<Nl.T• 
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UNIFORM CROSS SECTION SERIES 6 
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period$ or until such time as the flexural ll"tJ:·ene,<ths ree.ehed the 1 day 

speeH'ieation requ;i.rement of £50 pounds per &jti!II'I' ineh. :l'ha applieation 

ot pressure 'IW.s accomplished by iieing can'rns eoverw hose pressure eelllil 

inserted in th'ii' expansion joint <:lpenillgs. The. pressures wero;~ increMed at 

a. rate eont:t>oJ.led by dete:rminations of stre..'J.gth increase ilit test IP•p<>eil'\~n'l.s 

At the ~;nd q£ four years~ 14 <ll' the J.s a1.abs ~We appar·<fntly in p•n·!t>et 

condition. 'the remainin~.> 4 lllal:m bs;v" cracked as sbe~m in f'.ig:!.\re 25. 'rh!i!> 

progressive dwYelopl!\li111t qf ~rack~I in this s;;lltiou i.~ alao shown in :f'i1!,'1lr;; 2li' •. 

A c.er"'ful survey of the subgi'lO<le under tiJ:e Qr.iccl:ed el!ibs bas j)J.'<IV'ilid 

In September 1941 a se:!'iea of pavsm.ant ~Bu:d'aes. :n:>uglh'1i>ss tests 'IW.S con

ducted on the cntti·'il test. ~·oad h;;' the Public Hoads· Acl.:utiniirtration, mttng thet 

~-K<.J.-
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2ll'rl'OO'~' ti:rl.lt ;aQtll!d in !f"ptw.t\bWor 1))J~;t,. ;en-d Ui<l' "tiler .,. h¥1£' ~'~>Wf.U"<'"' ~'""'{lit at 

l'fr,ation 2'1~15 titi.tlh f'iWI!'I> mce ucr-u.c.!));,'i .l$1 2<'!1'1":11 11)4$. J!ia ew<\<1!~1! '1.1.,_..-<i "'lYf>":~J.W<~<il 

ftl.l 'ii'Jads ·111 kuij:U-'!!t lft4l_liti1d l:l Ud~_.in. July lliiH • 
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uf. th!i ~~-e~ti•JJ~ .l~rt5€th• i-B-~ti~:'}7f¥~ l~g~:t th~.n atJ.~ro:tl,~u \·)~lJ'' l~Q-:J f~,~t :~'¥'$: 

e1m·~~l ·~ti~~ ~~(S:t>wxweR j;X1llitn PfrYJ t.o ,aoo ,r~~~t- f'r-am,_ thfJ ~~:!it~i~$}-i~~ll j¢:lnt.~ ~hi_tth 

ll!ov!i>fllrr.tlt !lne;l'<\'4:~1f"';r, o;r:!'l!i.d~ f:tl)Jl\t no m""""""nt 1;;t tl;li;l<ffl: ~t..,.J. l\{:>tMli~'< tQ ~wn 

;11QV!1111l>-lnt lllt tim:l ~k®l'li!.l1&. J~i!lt.ll!~ 

5.. 'Th~ oo'i;<~l;;ttlt'-" e;,t<!>~t .:Jf t.):.r<; ;.lf,l;il ~~i!<t.,ly wi!*J: ;~ 1\l:lll~<Kltrt fiaV~ 

m~nt \f-lu ~n); t),•rl:t Mtli!Fi:l>tl'l: tlt•l'<ot:gi.~t til~ y~IKr fl'~>llitm'ii;inr,; b"Ut l!\l~ji;h~1~, 

l$'!M1 t-l"&n~t~~ ~.t- -~~~~'1-:l'Qn t'>nti -~,_u't'.lt'~H::tiioo _j-!JI:ij~'t.-tt -$,1"'"~ .r~t- _J®, _gt't~~~4r-~S ej~St':kt 
~ 
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10,. "!i;Lth but f,;"* iit"i'i\'"~i<:~M, in whlch f%'0!Rt h'llt'<'Nit ~nd f"ffi Silii:'\i'io!:!$ 

fl:t><:> .mvob'~, thl!!\ :;>«V<itm"nt. hmli! not V&ri~ in P'O~'>i'tlon lllOW'll ·'tf"~ ! l/4 :tueh 
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