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A General Survey" of Our .Public 
Highways 

'The hic-h,,·:Jy, t• f a cnuntr" art"' 0 111:1· of the surest gni<le!.-1 tll 
the de~rce ~f t:,L~ aclvanccn1ent ·,111d tbl' dt:\'1.•lopn1ent of the 1..'(1 ,n-
111nic and i;;ocial li i e l)i a people 'fhi:y have heen called the v~ins 
0f a nati,·111 thrnt1:.,!'h \rhich -.,nr!_;'l' the rich c,1rpn-:cl1?'- c,f a~ri
cultural :ind c , ,1n1nercial pr, ,duc-tiun-; intu all ,,£ it, part~. nourish
ing and quickcll in~ th <.•111 inti, lift: and :-1ctivity. Earl: in c,ur hi-;
turY the l "nited States 111.tilt the fan111u.:- ('u111herland l{c,ad ;111<1 

phinned a great net \\'<.1rk t•f :-uch hi:_:h\\'a_,, that \\'11t1ld 1'xt•'nd 
into an d th ron~h all the _..,talc ,:; . 

<.. 

Then the rail ro ads hecan1e uf 111, ,re in1pnrtanc1.• ~\ n, l a ttractc(1 
the attc11Lion \Yhich had l.>1:c11 centc-r1.·d upon the pnhlic 1-.:)ads. 
>.[i1c after n1'i le th1:· s teel tracks ,,·ere pushed \\ l':it\,·arrl, close 
after the prairie ::-.chnont•r-.. of the tirele-..,:; eruig-rants. So rapid \\'as 
their alh-ance an<l s<• quickly did the~· reach the lurthcrn1,_ist parts 
1:ii the natic,n that tht: peuplc ,,·ere n1i~led into the hclit·i thaL trans
portation prohl1:1n:::. had heen ,nh ed fri r all tin1e. ] ,argc g-rant, 
•Jf pt1blic land::-. an,1 n1any cunces-.1nn:; ,verL· 1nalll' t•.i different cnr
porat inn~ u11til the rarlr1Jacl~ acqn1red 1>roportiun."- and in tcrv~l; 
far ~re:i.ter than thi-ise uf an} ulher indu"try . 

'fhe pcri ,1d nf pioneer railruarl l,uilding is n11\\' ,, ell a1lYanced. 
The ene rg)· i, 1r1nerly dL \'Oted to thi s i.: an~e is being- t11r11ed to 
,, h .:it n1ay be callL·d ruad perfLcting-, and large .;u111s 11f n1nne: 
a rc he ing- -.,pent : early in thj:. \York. C,railcc:. are being rednced. 
c-ur ,·es ca:-:cd ur taken · (1ut altogetltt:r. ancl n1a11y rnilc.s ,,f excel
lent clnnhle track are hl"ing- laid. The int<"rnrban and ~ul>nrhan 
Jin{";; n f electric and c:.teatn ra1h, ay~ al-;c, nre forn1ing- a vac;t 11et
,,-c,rk cunnecting .thl' busine,s centers ,vith the ::;urn ,uncling- to\\' llS. 

'f hj ._ ht:\vildl'ring a~t1vity in the interest~ of in1pro, ed tran ... purt:1-
t i<,11 has attracted the attention nf the pe1 1ph: fr(in1 the in1portance 
of the public hig-h,vays in pruble111s of tran:-pcirtation and their 
,·ital influence 1111 ,nch. 

The t,il<l !-pirit that characterized the building- of the ,fir-,t 
::rl'at natiun:d ro~ul ha-., only recently heen a\vakl.'tll.:ll O} those 
" ·h r, realize that in the inll dt;velopn1t:nt of a contJtry the pub
lic n 1ads are 11r1n1ary. f{ailroad, at best are un\, ielclly and costly 
and the 1legTee tu "bich the:i arc able to ...,_t' rve the be~t interest~ of 
a cnuntry throngh ,vhicli they rnn i, (l(:tern1111cd directly hy the 
µnhlic high \rays. ~ \ t tlie inceptinn of r(iad bt1il1iing in the l. ni
tcd States the k:a,ling n1en nf the day charnpionc<l ,the rnn\'e-
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lllt..'lll, n11d l)LI\\ lilt'. forC'rJlll"i tlll .. II 111 t:\"Cr) ,t·1tc hct\'c ll ,t ,,n!) 
gi,,l,lt i1 rP\'ivai their approval, hut ha, e aided h, ailYan~e
n1e11t i11 ,~v~r) 1• ,.--.il,1(• 111a1111er. J:1r1~,irlc11t l{cu, ... cvclt ha pro
n1n111red ,,,ad .i1npr11,en1i.;:nt a, a n1ark oi th()~e '·solid. -taulc 
f!l1:llitk· ... ,, hic-h ll:.'11 f, ,r IH!rtna11ent grl'at11c-," in a nati1 •ll. The 
11111ve1nent f,,r i1npn,,·,.:d high,,ay has 1•:1s-.ed iar be~o11d rhc 
<;t~tgt· ,, itt'n it ,,·a-. :-t•iz'-·d up1111 1,_, rei, ,rn1er"' and tho-e \\ h •:,e 
o,vfl intcr,·~t- ch:111an,le,I tlH!n1 an<1 1111\\ clain1 ... n-, it, friend-. the 
ht:!:-! cllld 111 •:-t co11,er\'ativt: bt1-111t•-..., 111en 1. if cYer, ~·unununit r . , . 

1<.iilri:,ad ,,tlici,tl-. i11-..tt~ad tJt opp•,,ing- jc, ad\ance on the 
thcor) th,lt it \\'Ill r~.sult in le,~ traffic hy rail, re:-,lize tI1at i111-

pr ,, ~d pu hi ic r, ;,t<l • rnean an i ncrea-.t>Pd an11. .. u nt of -.1! ippiug 
hdth tu and fn ,n1 th~: fann~. •l• d1,triltt1tet! that n c >11tinuity of 
vperati,,11 liilht'rto 1111knO\\ 11 ,vill liP p1,~ ihle. !11 fact rnuch t)i 

lhl,· intrt-,asl"c.1 p ipnh1rity •Jf tht• idea \,·ith all r-las,c, j, due to 
f'L'f'~ ... ,n~l faith in thP jud;.tn1~tll and lni~int:~, di::-creti ,n of lt:ader:-. . 
lll l t. 

.\11_, 1nark~d i1npr ,,·en1t·nt 111 thc- r 1..,ad ~1Luatit ,11 in Tt/\\'a ,,·ill 
1)nl> LI ,111~ :i itt·r :1 J11:rir11l dt1ri11g ,vhi1:h , nen n,u ... t lie trained to 
lake up thc \\'9 rk llf r,,ad n1:1king and Jllciinteuance in a ,_\·._te1n
ntic ,vay. It ,, ill be th..: airn < ,f tht· t: "1n1nis:-io11 t•, ke1:p con:-tantly 
in t0111:h \\ ith the 1n·,v llh: thurl- an<I pr~\~r~, ... j , •l· i,l0a, \-\ hit·h are 
intr,)dt11.·1.•d: t,, e~p<.>rin11.:nt and t1?,t ll~c!tcrial, o f c-r,11,tr11ctil1n; 
tu cc1ndt1l'.'t each year ~ :-chc,t,I ui insrnfi.;-1 ir ,11 ;111d t I r,rint anJ di:-
trill1tt(• fn 1111 ti:111 t1, ti1nr ,uch 1n.1tcrinl a, i-. th ,it1!..,>i1t "ill pr,)\'l' 
helpful tu lhc r11,1d ~iftil.'t:rs o f tlH• -.t.1lc·. 



5 

[rl\\,\ I·IH~11\,1.,,· Cl1~111rSSI<)\" f'l..\I\S .\~I> 
, , l - I a., l l.. \'l' I 1 , ~ ~ 

'l'h1' i{ll1q,,•ing li,t rc,ntaht~ 1h1.: 11111!1:tiu and -.uch rn:1t1...ria1 
\\ h1::h 1,:; "'l' llt (1t1t irct C> i c, )'t l1"\ rd,Hl offircr~. 

1. ]i111le t:11 ;'\o (1, "'frr1. t;,11)11 l{c1\1J::, 111<1,Br.,:~1 IN l<.;t\\'\.'' 
, )! \ '\ 1 1 r, ,il Iu \\ , H.r, \11 1 ,, !'ll r1t•,. 

1 !JO: • \{ t: \ I S I t J t"\. 

.\fl flJ(Jl) ... _'fhi 
t<J05 I~,litivn llll\\' cxhau,tl.'d . 

.:d ,1~· i-::-: \~c,: i:\ 'I'll£ l)R \t, 3 
bullLtln contain-. ~ul ... uf tlii; ,.,·, irk tl1 ,11e 111 tlit: tali:, cJi:ig-ra111-. ttf 

.. l{c, \D 

drah ,, etc., etc . 
.J. l'lar1-. f,Jr 1 ~n, fc,rccd c.11l, t'rt ... ~11Hl l,ri<.l~l'." of 

Cl!' ~11.c "1 -11etl art· 1•re\1;1red auil h1ucpri11t-- 1.:11t c,u t h) 

;>· •rhc " I 90(, t 1H< •Cl:f~I 11 :'\ , :;-- 111' 'l flt:: I 1t !Ult ft, l \} •::,. • \,:,~\ H:lA-

1 II)~·· can he obtainc,l hy \\ nrin!..; tu the C,,111t11i,:.in11. 
111 adc.lilic,n to thr,e pnbhc:1ti,1ns. f~ull.,:tin Ko. I, \ 1.:tl. rr 1. 

••'J'r,·,, or C.1~~fr~r" ~~1n 1J,. <,litai11t'd fro1n the l:.ng-in,._•rring- l~x-

perin1t·11t St:nion. 

SECTION ONE. 

I. MlLEAO B AND CLASSlf-lCATtON. In thl.! :-lcllt.! there nr1.: 
,1ppri,x111inatciy L00.000 111ile-. vf pnhlic r, ,:1,l,, a1, t"ragin..: --111ne~ 
thill~ r,Ycr li)OO 111ile, per cC1t1nl~. < 11 thi-. 11t11nlier pt•rhn1,, .. 
t,\ent)-li"t.! per crnt .. hnuld lit' cla-.-.1~t1 a-: 1nai11 travel"d ro .t,l,. 
'fh i-- \\11ul,l placl' 1111 111a11 11ver t\\'" 111iic-:- fr,nn a 111ain ruad run
ning in e:u.:h dirrcti(;)n. and the ~-reat 1naj, ,rity ui t'.H~ p1 q111l~11i 111. 

\\, 1t1itl he ,,,ithi11 a 1nil1: nr ll'~' oi a 1nain tra \'t'.ll·<I ruarl. 111 :-tart in~ 
a ~· ')t1~111 c,f irnpro,·t d rr.1a1l~ f, •r a c,Jttllt) it i-. , ery i111pt,rta11t th,1t 
a n1ap h,,111<1 1,e 111ad..:-. ~la-;,iiyin~ ri ,ad, intn ~L,\t :--: TR\\ i:1.!lr, 
1,n.\11::,. ,:--1, -..1:c,1ND cr,.,ss Rn,,ris. 'fhi, c:la~:-ihtati,,11 i.:,. at: th;, 
-.ta~1.: ••f rle,·el,1pn11.:11t, .sufficient. l11 :-••llll: flL:1cr :-l,ttt~ and i11 
1:r~1llL'\. and snch natio11:-: a, ha\'e ,pr·rfected thL·ir ,y,H•tn-. <>f 
hi~ll,\ ay t:on-:trt1ction and n1;1intl'n,111ce, th1: cla:--.ific.1ti1t11, tif the 
road., i-. Yer~ distinct and 1nuch n1, irl! con1ph.~tl· l>nl in this state 
uch dctuil1:d classificati11n is not tH't.:e::-,ar) :tl this ti111t· . 

''l{1, \JIS nr: 'J J11; r r R::-T cr..,ss ,,·ill re;ich ,nit in t.'\'l'r, dir,...l·tinn 
fn ,111 llH· Cl'lltc-r" of p•Jpulati,,11. and '"ill Lnahll· l'\'1.•ryone Ill ('nj,1y 
their 11se. 'fhey ,r• ,t1l<l htcnine a cn1nn1un blL ~,int! hl·nPfitin~ alike 
tht· fannt•r durin~ :iny ~ea::.<J11 ,,f thl' year to 1 tacli hi, tl1\\ 11 n1arket 
·1,·: th hi- prr1rluction,;_;_ 'l'he~· ,voultl difi n,e tit,._. husine,s of tht" 
c1,rn1nunity throug-h all days of th~ year. :\1 ncl "·oui,l nn lon~er 

• 
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lodge the farn1er at hn111e fc,r \\eek$ at a tin1t'. The iarn11.:r 
c, ,uld. by their use>, takl' adYa11tage ,)f tlic verv b('st n1arkcts in 
the year.'' 

.. The to\v n cl ,,·eller, be he a btt.sines~ rnan or not . \\'Otd d thl!ll 
be reli0,·l'd f ru111 paying- tht> grcate..;t tax that \Ve a~ a people 
pay, nan1ely, n1nd tax. 1'his tax n e pay year aftl'r year :-in1ply 
becau~c \Ve are nut conscinuc; nf paying- it. If the ,nurl tax. 
that is paid in tht state c,i T 1_n\'a annually, \Yas actuall_\' put npun 
our hi~h,vay!-, this \\ hule syste1n \\ ould he ~r:•1\"trl." 

In n1ost part::- of the state this .:;ystern is \Yell dt'\'c:l•)pt:d and 
definite. 1\!011.g· the,l' ruad.s. i>r ,vithin ea!-y arce,, ri-1 thl'l11, 

Jives hv far the larger part ()f the. pnpnlatilill in the 
district. 'I'he explanation inr thi:-: i::: ditticult. In in;-u1y 

.- ~1:-es thl· r<iads 1Yere 1a;J out fir,t and the inc.-in1ing 
-:.l'tlll'r:- built tht.>ir ho1ncs nl.'ar then1 ~rhc 1.ild state anrJ terri
torial rnads are, for thi~ reason. still Lhe principal hi~h\\·ay., 
,, ht.'rL'V<·r thl'y ha\'e been laid l)ttt. Econn1ny 11f adn1i11istr:1tiCJn 
dne, not <.:nter into thl qtH:,ti, ,n uf ch,), ,sing a ;_ite fc 1r the- hnu::-e 
•.

111 the farn1 a.s doe.~ the de!iirahility nf placing- 1t near the road 
,vhirh 1s 111l•st tra,·cled. 1'he rea-;on:'I ior this ar.:- apparent and 
need nr;t l,L c, ,nsiclen.:c 1. bu L the :-.it nation pr,,d nct·d is in1p(1rtant 
sine.:- by unpr· ,,·ing· a ~111al1 p<'rcentage , ,f th1; rntire n1ileage 
uf the c,·,nnt_,, a larg-c percentage uf the entire p::,pulatic,n ,,: ill 
he I, •ratl'd directly ;don;.:- , ,nc of thc-.,c irnµruYL'cl roads. 

·r111-: ::-r.co"IJ cr .. \SS H(J_\DS "·ill be the cr.,-.s rc,ad:-- and th ose 
in the thinly popnlatc·d sectinns " ·hich :-1.'r\'e only a s1nall nun1bcr 
•lt pl'oplc . 'fhl;;':-e :--h 111ld hl' kept pa!--:sahlc h11t the- bulk of the 
r,)acl fund::, .:;huuld he l'.ul1Cl'lltrate-d upt111 the uthl-r class until 
the sy~ten1 p; perf1.'cted. l'nd,:r Sectinn Fi,·t c.tandard cruss 
"ecti,1ns are :::ho\\'11 for the:-.e t\Yo classe<: of roads \\'hich arc 
recCJ!lllt1e11 cled tc1 rnad 11fficer-. f,>r use in n,.u_l c:,nstructi11n. 

2, ANr-.UAL EXPENDITURE. 1~hc intpc,rtance oi the proper 
cxpcnditnre uf the r, ,ad fnn<l~ ( including l iridge funds I i:-- :ip
p:-:rr:nt ,vhcn the taxes i, ,r r,111..· , l'ar arl' cnn::-tdered. Fur I qo t 
the taxe;; lcYied \\' L'fe a-::, f, .,lln\\·s -tin aclditi, 111 to p ::,11 taxe.:;) : -

C11unly bridge ta:-;:_ .... . .......... $1.r..28.,1r1.8·J 
Cuunty rna.J tax. . . . . . . . . . . . . . . . . . . 544,IX-t, . ..j.,5 
'f<1\\"nsh ip road tax. . . . . . . . . . . . . . . . 2.283, I 2~) 64 

'J'r t~ I ~ 1 ~ c o., , c Q 
., ,l · • · · • · · • · • · · • • · • · • · · • · · · · · ' I 4•-t.) l, ,),)• )'.J 

Thi: actual a1n, ,t111t" it)r , ,nt ~·t·ar are \'l'r)' large and the 11 ,s .s 
t,, th~ ~tatl' by p::)or a<.lrnini:-trati11n uf the-.e fnncls i-. a hea\-,
,lr;:i in. ('tnnulatiY'l' cff{·ct:-- ;ire d scri.-it1s t·con01nic probit.>111. In 
a c11\111t_,, "ith a taxable YaluatiCJn 1i i $6.0<)0.,x-,o. \\'ith 111axi1nun1 
le\-1c.._ in each •if it~ r,.1ad ta:\e5. tht:' tr,tal an1nunt ,v,,u]d lie approx-
1111:.itl':_,. $;;o,uoo. In atlditir)n ,tq tln, s111n. s~•:11c. ci,unties spend 

• 
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the n1ulct tax on the roads and this 1nay atnount to so1ne $15,000 
in an average cnunty. Frnn1 a l>usinec;s standpoint nn con11nunit\· 
tC>\\·nship, ur count). can -.,light the proper ad111inistration ot these 
taxe, aHd nut 111isur.;e a cun;:;ideral ,le sun1 (>f 1none,· . • 

3. THE ROAD CENSUS. \\ ith the possible exception (Jf 

11:;nui, , \\"(' haYe the.: 1110,;,t products to haul over the road-. an(~ the 
\' or~t r,),ul~ over " ·hich to haul then\. ~ot that they art: in ~t 

ha1 l cnnditi, 111 ~tll tht: tin1~ or even 1no::it of the ti1nc, neither is the 
n1o~t of tht.> l1auli11g- dunl over then1 ,vhcn the,· are in their ,,·orst .... . 
Ctlnditiun, hut the,· :ire l 1 nrc21iable al\\·ays. 

'fhe ju::tiricativn fo1· the expen<littire of public nH)ney in th~ 
i!11pr, n ernc-nt 1.1f the hif!"ll\Yay~ rnust be iound in the traffic itself. 
::;vt vnly the pre:-ent arnount of tra,·el on the r,,acl but alsn tht> 
a111r,unt it ,vc,uld be increased. by irnproved conditions, ,hnuld he 
taker1 intu acc,-iunt. The i1npnrtance of accurate and reliable iu
forination in this c,,nnection can be readily understood an<l the 
altn, ist c1 ll ire lack of sncl1 is a sey(•re cletrin1en t to the ca use. 
The i?:-pecial 111eed of .;uch data in Io,,·a an<.1 the nece~c:;ity oi 
µla ~in~ r, ,a<l in1pr, •\ c1nent here on a broad firn1 basis. controlled 
by bn"ine'.-,s discrctiun and 111anagcd by businr~c:;s ml'th, ids are 
re:Hlily apparent " "hen the extent of the interests affcctcd are 
con::-iderc<l. 

~\.ccnrding to the I~)OO censu~. fift) six and one-half per cent. 
r,f thl' ·tntal population of 11)\\'a ,,·a-. eng-ag-ed in agricultural pur
suit::-. J{er farn1-; ,verc.: Yalued at OYL'r ~r.834,000.000 and in the 
valne t if all fann pruJucts, she ranke<l first. Practically all of 
the~e product:: " ·hich ,vent ,to the n1arket had Lo be either hauled 
cir dri \·en there uver roads. 'fhen, to(), it 1nay b~ said that very 
n1a11y , ,f -tl1t.: uth~r 1ntportant indn,tries uf the state arc dep~ndent 
ttpon agriculture in a. large 1nea~ure to :-npply the rneans for their 
111;1inte11ancC', and. because of this. their a1.:tivity is con<-1derahly 
g;c1,·1.-r11t·d h\' the ,tate of the rna<l--. 
• The \'1)lun1~ of traffic o, er the public ruac.ls on ,vhich i" ba--,cd 
their value to tbe con1n1unity thrvugh \\·hich they pa!)~ can only 
he csti111ated Ly totaling- the a1nount that each individual t1::.cs the 
ru:.t• 1. 'rhis i1111nense task has been undertaken b, th~ 
Co111111i ,ic,n for the entire s•tate an<l the results ,vill he publishc,l 
in a Thtlletin dealing ,vith this subject fully. The rc,ults ,,·ill be 
c1,1npiled frorn the :\griculturat Road Scheilule;:; \\·hich \\ as a sup · 
plen1enlary card in the I<)05 census. Thi:! folln\,·tng tabl~ has 
het:n co1npile<l fron1 the .<-\dair Cnunt) car<ls and ::ih,-i,1i the :ictnal 
a111 1 ,unt nf traffic nf all kinds n, er the roaclc; of that cuunt,·. 
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11 1 111arket . .... ..•.•.....•. . , . . ... 
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'!'he tr,t<t! farn1 ~u:rea~c .. i t111-. ro11tlt) i, 3110.2.2,4 .1nd the 
actn·1l rnnnh .. r n i .1c1·1 - r\;p1,rtcil r,11 th..: Cln -.u-. card .. 1-.. 332/113 
... ho\\ in!:!" t 1;tt t1\"1.!r, ,3 p1:r ...:.1.:nt. uf the t 1t~I farn1 ~h•rt;::;ge ha, L,ec 11 
rep rtcd ,,n t 11c (ard- fru111 ,,111._h tln- da1:1 ha• lJll;ll r 11npil1d 
e111l t"1~H t1n.• r1.:-.nlt, , 1J.t,d11ed i r )lH 1lien1 Hill •t li...'. rtl11-.id1 r..:rl f tirl~ 
aco...llt .. tt~. rl'i1t a :1n:11 nu:nh 'r (1 i farn1, in th1 • i.:'•lllll, i, .! .,!/'7 and 
h1;<-l n,: ... llh• <-h111, that t••r the :-tY<.>rage fann t'icrr i frr,1,1 1411 t 1 

, ~o t ,n nule, .,f lll , _\ h~1\1hn5:.: :11Hl ah.iut 1-4r ,'I 1,1il1., uf h:,!":1t 
1 ,1, !'Lr )<<1'" It., l •l' --1t11 tli:tt th1 irnp 1rt.111l tiri~ril'.' fr,,nt tlit 

t 1' 'p HPt (1t r ,arl 1 1,r,)Y•·nh:nt j..., :1•lt thL .11:;.1\, l1anF11!.,!" l,11! 
, h' r t'1e ..!"hL ,ra,... 1'aking the d\'1.:r.1~1; tillll' re 1uiretl iJ,•r 
t,,11 n' 1t 1 ll 1n, ·,11• tl ll a\'~r~c f.inn-\:r ,,oi·. dtJ(• hta\\ hanl 
•n;... \. n,t h!t1..L Jl 1h1 _, .. l' r ye<Lr. v. hi1•., n1arki.:tin~ h1-. ,·r 11J•. i,ard111•• 
.n1 :1\t:rdt:r<· !,,acl uf 1<1f o p n1nrl,. Ii tln·, 1ng'1 r(1:-t<I i111pr ,v1..:t1H.:nt 
Ii, 1- c.:1,,1l1k,l t,, haul a larg·t:r hnvl the a ·tua! 111 ,111:: ... ,,,t.>rl 
\\nuld 11, t l,c- .111 e1111rn11)t1, uni ·1- ha, 1,ci:il clainh rl l,, lllhll\ <t1-
t'1u,1.t•',, rititli,! ,,n thi ..:111,icct and \\ h.> li~n·r clt,;cll!-c;I t

1
u:ii, -.t'

·1 att'., frt,111 d~tt 1 111..1nif1..: ... t:y i11;1der1uat ... . 'l'hc- tr;t\~l t<• n1nrkt t .1n 1 
till' qthcr lil.!'hl tr:, \·e1 are ,, it1

1• ,nt d,n11Jt t1H: 111 ,,t i~np •rtant 
~la-,e-. ,li tr.1ffic "l1icl, tht public ruarl-. c.nr: aud the \ a1uc (,l 
i,n11r,,ven1ent 11111,t \, .. iJ'.➔ -e.,l largl iy 1 H1 the -,t1111uh1~ , t1Hl hc-!h; 

il~tal re-..ult, it gi, 1.:-- t , th~-.1.: t\\ r, cl~l-'l!,, 
'l'bt ,, h,,1...-: ... nl,_1t.1't <,t t 11t Y,due ,if n,::hl i1n1,:\i\Ctne11t a1 1 1 

1liL ;1111 ,u11t a11rl kind (Ii trafti,- "' t·r unr ['t1l1lic hig-h\, .iy· ,,·ill he 
takt:u np in <.1 hulie:tin \\ hich \\'j ll b<.: i,-.1..11·(i a, ,c,c•n n- tl1\ ,·oad 
(" ·n .... 11- c.1rd- i1a"l' 1_11.:1.'ll t~1li:tiated fr,r all t11c• l'(•Utlti ''-, I ,r at 11::l!-t 
f,,r n-- 111a11, ...:•111nti,•-. as \\ii\ 1,e 1H·cc-...,ary t,, g-i,0 :t iai1l.\· ~tccnraic 
e,ti111at1... 

FIG \ RELATION BE:TWE.EN PRlCE:5 AND COtiDlTION Of ROAD:> 
WOODe>URY COUNT'Y 1902· ~ 

-
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-1 · 1 HE r{fLATION Of PRICES FOR AGRICULTURAL PRODUCTS 
TO THE CONOITION Of THE ttlGHW~YS. In tlit· 111arkcti11g <if a 
l',111siJcr,tlil1• :1n1,,1111t ,,i tl11· f,1r11 1 prt,dt1ct", it i:- ;tl111,,,t i11,·~1rinbly 
tltv rul~ that f ttll lund-. ;1r{; li.ndrd. ;tltl11Jt1~h thl' 1111n1l,c·r oi p,,1111d~ 
\\hich c• ,11--tir11tc such a l1 l:-1d i:- entirely r.lepc11dc11t upon the 
Cl•11diti11n:- ,,f th,· r, 1,1dc:. ~\hhough this h:111lin~ i, iairly "cil 
di-.irilit1t<..'d 1hrc,,1~h.i1tt the :·ear. the 1rtrgl?s1 propc,rti, ,n i, d1J11e 
d11ri11(! thl' n1,,11th, th.it the roads an' t1J1.~ n1f•~t unrcli:.il>le. It 
i:- al,,, dt11 in~ thi-, 1i111e th~1t the n1,1..xu1111111 price ,ire 11:;;u:1.lly 
reat'hrd. ~T~,rkr·t q11ot.,ti1J11, are frer1ucntly :.::v f;norablL: ~rhe11 
t11z- n,ad-. :-ire i;11p:1 . ~bh· that it i, a p11,it i\ e fiuanci,11 lo-::, t,, 
iarilll'r, \\ hn ar1. .. no t ablt' to clf'li,•er their crf1p.:: to n1arkt:t. If 
rhere i~ :111.,· rC'laLic111 li<:t1\ t·1·n the:-c pric~-. f,·1r the-.e prud11rt· an 1 
tlH• C1111ditiun ,if tilt: r,):td it i::- \'1•r,· d1.~irr1hle that tl1i.:; fact be 
tltoroughl.: undcr-.t~•od. 'J'hr acct,;11,J:111yi11~ cli~1~r:1111 ,_1;1:-!, I) 

p -----
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ha- be1.;n prt 11ar1. cl front rec,ir 1, k pt frir t 1v '"1Yil f~11',!'in t·ril'..; 
I) •pa1 tn1ent at a p ,11H in \\. ,, clhrir\ l' ,unt: ,luring- the "intrr 
~)f I 1:)1 •l-3.* 

ln thi, cliac-rarn t',\,'. t1acti, t· r\ ,1 ta1,cc \\"a , '-tin1at<!d fr1. 1n1 
the r-e1, )rtcd 1.:• ,nditivt, <•t tl1t r,><1d..., and l,;p,e,1 on tr.l\:ti Jll t ,t 
\\ h11.:h ,, 1...rc 1,l~iu!.! conduct.i:d .it t 1c ,an e 1i111e. 'l'h1... ~n~hi; t 
pr·rc for l'at , c, ,rn anll h 1g, occt1rr1.d at the t; 1tc that th r ,ad"' 
\\ r t~ 1n a pr , tical!, 1· 1µ c:.aLle r-on(lttilHl. 'I'hi-!> br11,g out '- r~ 
c:rap 1i~ 111, t 1at \ \ c ,l;P relation ,:l, e 1: ~ t l1et" cen pr1c • nf 
•-t 1:, 1 pr ,dn t-. au 1 t 1. >11dit1nn li the rrtrid . ~I ,re 1.:lunple~ 
1e ,r Jc; 1r( 11 1 1\\ l 111..., l cpt in ix repr.._ ·ntatl\e c 1un1i, ... Jf 
t --~~t. \\hith ,\ !. gl\1. a 1ntH.·h b1.:tter in ig-ht int, th1 r l ti,,n 

I· , ar :"\ J h , the c.arne g1,;111·ral relalt n ex.ir..hn · in 
Iia rr1 .. ,n l' ,u11 \\ , 1r;;1~ \. \ s(•r1,.- l1f dial°'1ri n - pl 1tll•l fr 
re, · i ,. , 11' -- t.., pt ac ~1 nt11nl11. r 1,f diffc:rl1il p 1 nt iu thi: t ·, \ 1, 
b print l iu 1 ,tC' pt b' ic-ati 111 pf t'1c C ,n1111i -.,1 n. 

SECTION TWO. 

J. GENES{ \ t .. T<JPOf.i RA.PH\' . T ()\\ a l • •Ill.'. ,i 1h1.: pi a1rt(> 
4 
ii ,. 

of tht niddlt "e,t. l 111 th· ,\· 0r..t it ... l, ,nn,lar, i, lhc :\1 i, n· 
r1\Lr an i nn the· c-,, t the g,eat )li,.•1-,-ip1°i. \\hlt t 1c ~x t:J t" ,n 
>t ·he c I np.trauv,J~ fl1Uf.,!'h c )UUlr~ .11• ,tL., ,J ,th th< c ..,trratn . th 
"·H le ltrial'<' 1 n g-,·ntle 11n, h1latt11<1 pl::iin. t i~111~ l '" :,rd thi.: il ,rt 1 

an,I \\ t. 'fin:: t • ,tal cl1firrl tl C' L" 111 1 ll:', ::1.1101• a~: , .. th1 tat, · ... 
,;111311 l tt:t \ \ tt 11 ~ht: r1, er i, ,·,J nt 1 ..... ,. •knk anrl Sidt1<'\. t1

H hi~'1 '-t 
tt,,, n 111 r1,e late. th, !'1.: 1- ,l di IT1;.r1'11c-c of al , ,nt , .: iO 11:~ l. and d • 

tbi- a111 >ul!t 11 , f~ct ,., \l•e I 111 t:"aini11~ the tt•p <ii lhc cliff- ..il 1.._ 

the r1\ er. 
;\0t \\ 1th 1nudi11;! the e, 1ni11g sin1ilar,t.: iJf the ~1·111 ,~1 a: 

f, otn1es oi the --tate, frl>tn ~ r<•:-ttl111ak1r', YiC\\J•)int tihr(; .1.rl 
sevt."1.11 <li,t,nct Ji--trii;t-.;, L'r.tth prc,entin~ cnu.JitJC,11, rnn .. idl·rab!\ 
c\i11 ercnt f rnni the c.,th;,r,. 

~,•ari) th· \, h1.. ,lc ~urfa<.:i.:.'. nf tht: ct:,t<' i, n glaciat1 ,I are~\ aud 
t'ic 1;uperrici~l fcat11res ti,\ e t11e1r fqr11H1ti ,11 t, tile great ict· ,.,h\,;1 t, 
,,h1,h 1.: ,•1;:y,t OY1.·r the "'tale, 11(,w nd,·a111.:it1g .111d ag.1in retr\ atin•~, 
bnl ;1l\\:t), cllp ,,itin~ a gre,1t ,,,a.,, .,f gl:1ri~l d<>hrs-- an l t'n1 -
t:ivi11~ tl1e ,tatc a ,uil "·orld l.tllh.•11~ i1..1r it, ftrtilit). 

<.. 1i th, -e ice 111,·a<:i, ,n~ tlH•rc ha,·l· ht·c-n at len-t 11\ l dht1n.:t 
peri ,d,, kt11h\l1 :-i!', the prl·-l(an ,t,, th1• l,at1,.1n. t1,e tl1111<,i 111, 

th,· l<1,, ;111 and thL~ \\'i,_c()11-,in. 1 If tlh",c 11nly tltrcl..', th(' l~~n ,tn. 
the l (,\\all ,Hid tl1c- \\'j..,c,11,...,in. ar~ 11i jl~lrticular Jlllf' irtance I I 

the r,1ad ln11l•ier. 'fhf' 111..1rtht:,L--tlrll CC.1 rtll' l' .. r tht· :-t,llC i-. 1h1.; 
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onh t1nglaciat1 (1 di,trict. 'fhl·r~ .t di,.,tr1ct. i11,·ln,iin~ .\lla111akce 
rotn,t~ ,ntl part.., ,\f (la~ton. 1:.1~"ttl', I111h1t{jll\ .tJ1,l Jack ... 011 
c• 1unt1e, ,trincL-, r,tn in ,dl th,. n.1g~rdnt-, ... of th1.: r 1 r!~in.1l topo
!!rapb \ .; ,,t:recl on'; "ttii thl' \,n1,l-l,lu\,t1 :,Otl. 01 "lo .... "., ... n 
1, l•a11<.:r1. 

lu t'1t' a 'Co111pan\t1 tl-! c11t ti11.: prin,.;i1,;il driit are.__1 ar, .. i} nv11 

111 ~ utt•nf'. l~\Lll a ,1,pcrficial ~~a111111ati,111 ._,t tlte 111ap di,,·111 ,. 
1 11ark1:: \ , ,1ri:H •, ,n 11; tlit nu 111b r 111• I cx~Lllt , ,I the 1lra1111g 
li1 1. .. 11t t'1 d1tf1. 1 l 1 ,.1rc , .. \\ h1.;h i, a ,11re iud..:x to tl1o_:ir re .. l'--~-
1, \.,!I'-•rt t ,lrL Ill 1-! .. , ,t( l'- ( 1£ th, ,t.1t, ht: lull!! t I tl,t ~1 i'-• )\tfi 

,t 1 11 i , I', 'Pill fl\ 1..r • t ac-h takin!! the \\ ntcr fr ·n 1t-. 11\t 

, ,t t', ._ t \\ .tt ·r ... 1<, l tiL:1 run .. :11 (l tll ll"t' vr l ·, ", ll d,·fu1etl 
C(Ur'- tr 1,1 lJH:ki11,,1 ,unr, 'l1ut'1\\nrd t,, \\a,nc ~,11111t~ -.o 

th t 111 ,rt th u, t\\l• t:11 d, oi t!1,· tot:il area iJI 1hc ,nut h·l 1n r.., tn 

tht .'.\ l,.., .. , } t•i --t l '11 
~f;p1, of tl1!.! hill-, .iri: ,-xn erct1 D\' a thicl, la, er of i )f'i::-. . ., . 

hLI t \ c i tu ha, e b 1::11 1iep1J-it1.;d tiiere Ii_. thl 1\ 111<1 . \. .. ·c t Fi..,_,11rc 
~ 1 3 1 'l'bt: , iii :- th1; - ,-r,11lc-rl "t, p,cal h ,-,lrll•r l'la," un<l 
1, a TIH'-lur, nf u11 k 1 n 1-= ,,f n1aterial. 111cllid1n r -aud. c!,,y. lJfl1 
l,!c-.. and b 1nlrler,. ,t11 \\ ,,·kc,1 to~etlll I lll a in~h.' 111;1-,,. 'rhL' 

• . l • . I 1 1 \ l' ' 1 \' i:at h:r1n: 1Jt t 11, naL1..:1 l,l nc1- 1 1 c,,r,n ·1, l t11P ) t ,•n· , ... , c > ,r 
n t'f..!:tng t, , i;;harl ,,f n.:rl and linn\11. 'l'lil \\ind-l>1c,,,n p ,r·i ir1 
i, l1kl ttr v ,lDn:rl l.1a~ a1HI in 1n:-t.11y plac, i (>Ill_:. df ,liJht 
tl111.. l ·u .,c; 

\\ ,h ,n~·h c ,n,11ti,J11, the ro3d 1,rr>hlc.:111~ ,£ th:, , lttl ·1rl'. 

,h ic 11"- 'l'lie rr,,t<l, h::i.r,. ,il no..,l .,ithc,ul e.XCt:ptiun, l1ee11 )1•et11..il 
Lll 11~ 1l1c· t-C:Cti• ,n htH.: \\ hi, h 1 un rt ~ur, lk ~.: c,f hill, uitl , ~die\,;;. 
' I her ,11 l llla1n r ,,uJ, in thi, 1,,11·1 , ,f tJ1e ,tcttt tli:11 ,ll L r:\rCI} 
t1..,1:d ,11 :1cco11nt tlf .:tccp ~ra,k·, :ind y,·t thl! ,:111 1 lt,-. U:-l'lc,..,. 
·thi.., 111c,111 ... .in ac.-ri.: "a,ttd l , · 1 1 i,)1-t, r(,d-.. ht-,tdt" tl1l! r c.t of 
111;ii11t·1i11111g t\\t• line -; 1,i Il 11Cl 111 phtc~· .. i •Hll'. 'l'l1l ,hrti..'i I 1 ,, 

h<h' l \L'r, in t!1~'-l'. lt,e~liti\:-. i, due 1,, t \\ , ca\1 l.'.'-, 1h, i11crl ~t , c1 
l,11..,t of tra11-

1
1"rt~1n,,:1 and uf rt..•~td cu11-,trutti1,p ,tnd 11,~1i11t, 1Jan,~c. 

\\ 1thout 1ak1u~ np in <k•t,1il th.:- (•ff ~ct t..,f hra,·y ~Tadt,, it i 
;q,11,l'"l.!I,t Ll 1.1t fie:: 1n,1xin1t1tn f!"r~rl<.: r,f :1 road '-' ill ,h.:t1 r1ninc th~ 
-17.( ,f the l11ad that l.':111 lll }1~1ult·<l int(, to,, 11 :111d "!i,'rt.:\ 1;r the 
r, i,ll1 ct u,,e, n t;1:ri , ... , ,f hill,. tl1c c,i.,t (1f n:'111ci11~ tli1..• 1naxi1 nu;n 
!.~r::idc.• tu<' 1 e,, ... l ,11:,hlt=>, ,nt.: "·ill in 1n1J,t c~1,1..•, 111.: 11111eh ~ri.:atcr th,111 
.ta l 111 ir1 rci ,cau,111 ;-i- ha, ~drc·:1 1 !) htcll ,h 111t111i::tr,lt1..•1l i11 ,arinns 
1 ,1u11l1c•,. .\l-.l, th, 1111..·~, and the l,a11,,1n drift ,;r till \\<1-l1 l1;1clh 
and ·1- s,, Jn H-. till' ~r11l i, hr ,ken \ritli th~ 11 1a,l t01.i~. tli,• ,111 L1 (C 
\\::tt~r lic:.::in:,, it d1..',tn,,iu!.! ;,cti1,11 :1n1l ,Jan .. er,,n~ ,.,.nttf•1·, or 

_, p .. ~ b 

tr<:111:hi: ltla~· !)~ \\:l,1h·tl in a r,,ad l,~ a -.in!:!"11 !h:t\) .Jp,•:11pu11r 
, 1f rain. tl'here ar1..• 1111 sati:--f:,cl• ,1·,· 1nethtHl:, i,,r t,1ki11~ car~ ni . . 
the ,yatcr th,1t ;ire nr,t l1 1o, vxp~11,i, ,. f<1r pracii,:;,1 u-:i: (lll tl1c 
r11;1d. \\' itl1 l1ec1'> ,· ~radt•, in tl1i, di,trict. 

• 
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'I'IH:r1: i prart1<·,11l) nc, road 111a-terial i11 thi~ are.a cXC\.'.pt 
along the -lrean1c. .111t1 in ,.·, ,n11•:tr.1ti\'el) fe·1, pin.Cl.!-· "·here tbt..! 
1\ft u11 gr:n·cl, 11utr:r,,p 'fhr rc,.id 111:.1tcrial c~rril?il liy the l(an,an 
ice sltC'C't lla:, t,ec<Allt> tho1r1111g-bl) osidizt.••l :111d \\ enthercd, but 
the ctrt·:1111" ha,·c 1.":1rrit·d .1 ,-,,11 :-i,Jerahle ai111)t111t \lf ,;,: ,11(1 ancl 
gravel int ,., 1:1i re!..'.in11 f111n1 the \\'i~ct,n"'in drift arl"a . Stullt" 
j.., f1 ,uncl ali ,11g- the ..:a-t1:rn b, ,riler {1f tl1i .. :1rca and iu .i tt\\' 

i::ul::ttL·1 l qua rric-. . 

2. DRIFT ARE.\S. 'l'hc 1,r,1lile1n, pr, ,:11tc.:d L) thL",l' dii
i~rl.'nt rlraii1ng-,· anrl , lriit area~ lv n ,:id o(til·1: rs :-tr~· ,o diffl!r1.:nt 
that ,1 :l1urt r, ,·it!\\;, ~i,·, n <,i l !li" 1 xi-.ti11g c,>111..liti,,n iu rach nreci. 

·r,11: L11t.::-:-.-1St•il rlepc,-,it,·t! J,y 1\i~· \\illdl .• \ln11(: 1.acll 
ri,·cr ;.._ a di ... tric1 l'L'' er1.:d lJ\· .,, ,ii ,,·liii:h ha, t·vi<hnth :-.t:ttl~d irOill 
tile at1nu~rih1:r1.~ ~lTHi ,·ari1·, ;n thi(knc·, , fr ,111 tlll liigh bluff, al •>ll!'.:'." 
the ~I i-..;nuri ri, l'r I , ~1 thiu ... heel that rvni, ,rn,.._ ,, it'1. r,1ther than 
,_'h:111g1':--, tht:' 1.·xi~ti11:! tu1111g raphy 11i Lhe -""nther:1 cr,untie-.. 'l'h1.•rc 
ar~. fr,J.111 the vir,,·1x,i11t ,,f Lh,._ ,.1.,il chr1ni,t. thrt:'e di,ti11ct types ,,i 
thi-. ,liii. that r,i tllc '\I i..:-.11ttri riYer, 111(' ~1..•i.::L•nd ,,i the )fis,i- .. i1,pi. 
a11.J the tliir,l lhat I) i1 1g- 1,1.:t\\ 1.:e11 tlic·se t\\"" l'('\ l.'ring the· l(an-,;u, 
driit r,f si ,uthcrn Tc,\\ ;1, 

I 

'fh i..: :oinl is t'C•1np1 ,scd , ,f tine!~· divi,l12d p~trtL.-ll' -. : l t Vl'r~ 
p 0ri111 , and c,,ntain-. n,, r,·,a.J hniluin~ 111:.iteri~d. 1'hr c ,nnLie, 
1.·i,, e t 1.·d It,· it 1.·•>rrt'.--po11,l cit,,1:l) tu tht J,a11~au rlrift arc~. 

T111: r,.,~~,~ [)HJF'!'. . \.., -.111-1\\ll .r,n the- drift n1ap th~ 
I,an-hn drift i:-. pr1..•dn1ni11a11t i11 l1•\\:\ . '[he CPttnties: ... -ov
er1..1d h_v it in the ::-outh. south\\ e,teru a11rl \\ 1·,ter11 part~ of 
thL· ,talc have thL' n1aturr to1_.ogr:1ph_, ,,i r:-.:trc111e a~e. ·the 
\\·ater ,tnd ;i.t111,,spheric ag<'ncieE hit \ 't' 1n11tildrtl and ,h.ipt·d the 
\\ hnli..· ,·,,1111try intL• ... 1..-riL's ,,f par,dh:1 rirlg1 ~ \\'ith narrO\\' 11pland~ 
l1et\, t>en thL•111. . \L,..,,·1.• tht.: h._,tto1n l.tnd!; the draina~~ i- :d1111"'t 
pC'r{L·Ct. f.\•\\' if :1ny n:ttural lak1.:~ ur p.>nd, e.-..:i,t ;1\u1 eYrn tht' 
f l1lilll ~tr(·:l111;; ha, 1~ :1ln1<1,t 11u1nh?rl<:!--: tritnu:-iri~,. 

'l'ht? ~· ,il 1 ,r ~l:i1.:i,.! rll.'ln·i~. " ·h1..·re it i, ll•it rxpo~cJ by th'.! 
l!'1e,-~. j.._ nn11.:i1 111, ,r,_. dL·11 ... 1.· thnn th~ n\·erh in•· l,t \ 1..'r. 'J'he extre111c ..., 
a~v o f thi;; s 1il j ... ,bu'I\ n 1,v the clre:I\ ;d 111,nl:l1..:r- \\ liicb it C(1ll

tai11::. 1nany oi "hic-h c:n1n1l;le rt?arlil) 1,et\\ t??n the 1111.:,:·c-r--. 

·rift' In\\·.,:--- I >1n1·-r. ' tlH' I,,,, :lll ,lrift .,hCl't ft))ki\\ i;:il th(' 
l,a11 ~~,n rind 11, ,,,. ct 1,·er-:. a :-trip :1h ,ut thrL·1.: t'1..•u111il';; ,,·idt>. exll'tHl

in~ frc,111 th? north ::-t:lt1.• line t,1 I, ,lin,L•ll ;u1ii CC'dar t:, ,u11ll1.'S. 
' fl1 i;; erti11n r,i the ,late rL·)'rl'::-ent-.· tl1e 111iddle ,ta~e bl"t\\.L'l'll thl' 
ne\\' tc111u~r:.iph) t•f thi:- \\"i~cun~in drift and the 1;1,1tt1rl' i1?atun."
t1f till' l(.111,:111. 'l'lie draina~C' lin1.:-. \\·hil,: \\·ell il1.•ti11c,l. arL' n,,t 
d1..'('p cut channel, 1,ut ..,hall"\,· b:i--i11:-: and the di, ick•,. althuu~l1 
nnt ,, 1..·ll <.IL'l111e,l, c-, 1nta1n fe" 1111ilra111L·•l "l'''t-.. I Irrt> the ..,ecti~111 
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l 1 t r 1 .. nc 11nt r tl'. \ hii 1 tc p (;r~ 
.Luu 1 nt nd in n, f th tr 1 ... rt ·k ~ul 
S 1 • nf L,11 t ne , 1,,;r\ I r 1 t 
t 1i.lt " \ er, ft · 1 1 I • i r t u · T n 

I i-. 111 t 
c-~ann • 

nu 1 

t ' tru f thr ,t, net kn 1r,,n t1 , t \n n1 
fl(> hr1 l,.,c pi b Clll ht:r ;... I ffi Ill. th rt.: '11 

, ur, ... arc i l' rl defined tl · · err ha ln<. 
frtrue.;n•h. 'l'1t: br,adc1 nnc 1r .. ,, 11 

ti~ ul' pr hl1 •t 111 h1 J •in n I r 1 hn . .., 1,;; i f 
t lhc tr n,n prcad t , r \\ , 

ha1 ,11 r mar,..;1111-! t, I rect t t.. r 1nt" " 
\h"ch nrc kt.:epnr up lr11n, :art ,~1r ur I ;f f t:t ~ 

pile l,ra I 1ng- \\111 ·h c ·lld be , , d h, \. i 1p • t ~ hut Ir 
\Ja1n -,i the.. 1g brid~<, J n, r, ,n fr n ,J >r p n If 
J crhap,, c:ixteen 1 ct lJ\ putting 1n n , p, 1 c1i r t e nnpr -
tc1. t 1 l 1nb.,nk n nt h, .., b t·n c, rr1 d " 1 h hagh , ater l 
"

1 11 · ,1 the Ct unt11; f th1 ai~a cur~ful , t, 1 n 1a n t 
1 1

11 t , the f 1u11 Jati ,n, 1, ,r the farg r r 1 br,dt!c a·1d the • 
t• ,, h.1 \ \; \\ n-.hr.:: i •ut 1. 1•a1linc: er u, 1 ::.. 

n 

rut \\ 1,co r '\o: I )R1 1 'fh , 1n c;; t dr.ft 1n 1c 1tt: '!i 

l lat 'l~uught don n I,: tht> \\ i-c n, n 1.t..' ,,._ "" " itdt p 1, te 1 
1 11~. I k a i:tt1t finger. irv·n t:1r I rt 1 . ate J 1 to J)n'Ja, n I 
f• ,lk I.' untie:, <.~r1pital T:f 1lt tH 1 >1:-. '\I 1 •• i- n l t 1e 111 ra·ua· 
• 'I" mark111g- the )Uthe rn edge >f l j, . t;: 1n ' TI .,rh \ 11 'e 
t J•f\.,rap JJ ni t ... in11nat11rit\· ., ,harph n~r;:t ft: J tc1 t'1 n a•urc 
r<.. lure, f the l\.tn,aa dr·u .1 < 1 The n, natur \ ,e·1 
l .. an1t: 1 are,~s ar a!<,11..,r hie ,lr a 11 . \ r;, lCt at th lr1it 
11a,: indi,·atc cJc,trh the J k i dr.una,.. hr,( ... 11 n ,r h c n!r.al 
I \ a. it ,L .. b c.:n \\ ell d, -..er L d Li, nt "rittr a ••• 11 ,·1 -
'l u •"rtt~ll of prairi<:. hbcr.ilh tl tt d \\1t'1 nndra1ne l I' 1nJ -. 

, ' u.,::-h ... 111 I l.!l.1 ·• \g-aii~. in thr• 1i .. trict t'1t: - ~t, )11 111 1 a· 
1 1 p!,1, h,1 V 1' \\ ith the h i::-·1\\",l\ .... but f1v· jUltt' a riT f 1t 

1·t ~--. 
1n. fr,r lii.:re 1L j._ h1:: fi.it g-ra ·11,; t 1at 111akc r Jc1d bu.ld.n~ 

I tri, ult . n<f c(1,th·. 

r lr:d1,ag 1 • fir t of ~ill th r i 1p rt ant l ,nnciple undt: rh n1 " 

t'1c ~1~r1,·t1ltt1re , ,f Lhi~ rei::-i 11t - ,t drainagt a- applh;d l '-·rtB\ 
ht1t 

1f "lil,}i di trier . ln, o',·in...: lar1,...c c" tU!t\ <lnc·1c and rntlc, )t 
-1nallcr tile dr,l1tt,. \:H'f ") it i:- \\ith ro~d building-. but a \et t11e 
r ,al ufl1c1.: r, h.i\'C nvt i11 ge11r.r,d apph~ d thl'ir kno\, I\ l~e g 11111..· I. 
perl1,1p-, , ,11 their O\\ n farn1 ... , to tht.: road,. 

'fhe di\ idl, het\\ et'11 tht ,tn:;itn, are t,r ,;t 1, r( 11::.hl_\ <ltfine l 
.1rca, :tltn,o t ,·11t1r,·l) \\ Hhou, <lraiHagt. 

\Ji ,ti, 1ng tlie l ,rdei c1f d,i._ .i1 l.'<1 ur<.: t'1c l•n\ hill 1n:1rki11~ 
•he tcrniio,tl 111,,r .. int of the \\ i,c-->nsi11 :re h('et l;rav1•i 1, 
:d 1

1.111di!11t 111 111.111, r•ln,-t:, ak•ng- the,\! },iJlc:, tJie ~•·a,·._•! kn11l>, l,ein~ 
tJUll(' tJ1.1ra,·1\ ri,1ic ot thi, n1orai11t•. 'l:hc r ,er, al,,., of thi~ 
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r g 1n ha, l' dcp • ll d 111:111) b, nk tif g-o ,<l g-ra, el, and and 
1 

11g 
tla.:1r c ur,c . 1 h1-. ~uppl) Jt a, ailable rL,ad nah:r1 I h.t- inl 
1 1 de, ..:loped .,n<l U"' cl 111 a de ult•>r) 111:i.nncr b~ 111 l'•l ,,f th 

1unltt: anLl thcrc arc lnl, u l ,, , nutabl, .unung "hie\ r 
C.irt ,! .. 111d (~rt:cne l: )UtllH:·~. t 1~1t ha, c a tixc,\ p ·,h ) i 1 1 ,a\ 
111 prl\<.: 1<:nt :ind ,,h\h ha,L: p~r1n~111.:tH rt ult~ t .. •, \ f r 

t 1 11t nt~ <.:~pen l 1 

, 11 s I t , r~ \ 

SECTION THREE. 

11 1\\ \'S l{( >.\l) l. \ \\:; 

1 1, \ 1::.1. .. l )l)~1E. ·1· t ,1: Rt> \l) l~EC,l~I 
I' l I I . . 1' I I E ~ T \ i I:. 

-

T1 , , p till l t'1t ,..,tcnl ,f 11,, f•H ,1n, p ,p .... 
• n 1i ... 1t1, In tt n oe r ·ad the un'f ol ·hng of the 1d \l , , 
~ ,, L r1 1111.:111 ~1 tlic c unlr) rr '".., ,lder ,u1 1 h\'ill.! 11 ,n11.. 
111 ,re I.' ,,npl1.x: Int 11..: ,,Ltl1L' ,,a, th<: l,1\\S n.::h1t1ve t11 an~ p1r

l1t""Ular g- 1, <;rn111t ntal acti, 11, ,vill reflect the .1ttitu ll lal ct t -
\\ ar•l'- 1t in each ,u\'.'.C'l d1n,..:, gcncraur,n 'I' 1{' •1lr 11-.. 1 , \ t:\ l:r 
in'1erit 1l .uut acqu'r1:d \,h1ch arc the fotl"t' pl:r,uadu1g a \ 
'- ,1np 1' n(! •nrn t, , ek ltighcr pl 1ne uf lCl1 ,n. n1u,t l\\ a, .... 
b tt n11tt ld ,\nll 111 a n(:i-.ur<.'. def~attd h, ccrt·1111 p ... r ... •n 
h 11 tali n .11111 i11h:n.: ... t,. 1~h\: rc~ultincr 1nea ure" ,1rt l,ft1: 1 1 
cur1nu .. c n1pr 111<-c 1 \,,n ... ,.n1ct1n1"" in the f lflll li1' 1 o1r 
,fttll 1·1 t'lt. applic ttl 111 ,r the 1nea Ufl:" \\ lti\.h I'- tr1k·11"' 

app.11· t tt1 tli1.· hi,t •r~ ,f l '" ._,· ... ro,ul la,, . 1'he,i: d1::, at: n 
ar< n ,t t H.' ll Ut: l prt1.. tflll c,f the purp) e of t'1t la,, .... 1t1ll 

f ,r t 11 rc:is 111 can on , tll'la\" the f Jr,, ar1l 111 ,, c1ncnt. . . 
J! t 1L" attcn1p · ~ • ?"'.,.th'- ·e,,•hpt'l11\ ,)f t

1
1 ... , -

t · 1 nf rl ail l,t,, 111 I )\\ a. It i de i1. bl that the p ,lineal 1i t r 
an l tatu nf the tati: h1n1l<I be c)carh undt r tl)()li. 

In .\pril, tli.)..:. 1 •• 1 • allc took p ... ·c,,ion of the ~lj .... j ..... i1pi 
.a11 1 a'l the c0u11tr, \\ atcrcd b it tributari~ in th1.: nan1e i 
I , H X.l \ of r:rancc. .\ iter. the fall \)f Qucb c in 1 i 59. l>. 
the t rca t) 1 ,f l 'a r1 · all the countr, bet \,·een the ~1 i ... ,1 ipp1 ri, c r 
an<l the l{ocky ~lountains ,, a tran £erred to Spain but b_\ c 'ret 
treat, 111 1.'o ,, Fr.1nce again regained control of the c ,untr, 
\\h1ch \\.l purcha,ed by the 'L"nitc.:d :tat~ in it' 3: n1c ,c:u 
later thi, iand "a" d1\'1ded into the 1'erritor) of l lt lean ... and the 
lJistrict of 1 .. oui,iana. 'fhc forn1cr of the--c ·,, a \rg.1nizc<l un ler 
a co:npletc tcrritnrial ~"' crn111ent ,, hilc the f )i ... trict ,, .• , ... pla.\'.' tl 

,,ne\\ hat indefinite\) nnder the.:: cont rol of the (~o, ern ,r and 
judge ui the 'I'crrit ,r) l f Indiana. 'J' h people of Loui iana 
\\'e1 e t' lli nti fi J ,vith the for1n of go, ern1n ent that in 1 .. ' 5 
the) \\·ere or~anizcd in to an indcp nclent tcrritor) and \\ ere re-



• 

ur;,:;n1 izt·d i11 1x1 .! r1 .... lli(' 'J\ ·r r it, 1r, oi .:\l i , ,1,ur i. \\ hen .\l i, ,11ur, 
\\ cl'- :ul1 ll ittcd I<• d11; l ·11it111 11 1 JX12, t it> p r,J\·1-;i , 111, ,i.:1• 111 t, havt' 
ht ,"1 i11.1dt f«.1r th1 · rt·1n ,u11dLr , ,f f.r ,ui,i~t11a t1l1I'tli and n, -t f 
:l.:u late. 'l'he l't:'!.!i >11 \\ a .. 1l•ft i11 thi, nt rll•finitt• c, ,n 1 liti1 1J1 until 
l_'nn~n :-, i11 1H3 i (11~1d1• ,t .1 p ·1rt ,if 1h1.: '1\·rritur:, <1f '\ I irhj r,111 

f, ,r the p11rp J,1• , <--•f tvtll)'• ,rar) ~u, L' r11 11h:11t. '1\v,, : t"1r-, ];1!,.;r 
tlh· 'J', rrittH·, or \\ j,(u11-i11 \V:ts e,1.,blishcd a~,., thr- inhali?ta,rt, 
oi 11,\, :l t·,11 ,;t. 1111.Jt·r .1 re;..:11!,trl_\ ,11g,u1ized ~\•\ e1·n1111:11t. \t ~11;, 

t iine tht ~re)\\ th , ,i tl1l' i • •1•ulatit 1ll i11 thi ... rl':,-'.!'"lll \\a-. .. ,, ra;iicl thit 
j11 j ;~~~ tltt' '1\-r, 1tur1 11i 111\1.1 \\'~I-- Cl't•.ttt•<l 

'i'i,i.: tvrrit, ,11e" \\, IL ~1, 1:11 brl!,trl p ,1, tr, r,f h."g-i,Iatr l,l. tJtt 
•n tl\ l·1ni1.ati1111 lit•111g- th:'t1 thi., ,;1ot1id '\:xl1.nd tn nil n;..111111! 

-..til;J,YI , r·r lt·t:i,l. ,tit ,n." 'fht :ul>Jert 111 r 1~1<! l..t\\ '- ,v:i, 1 11, of 
Ilic lir,1 t•i h · (',,11,idcrcd ,1 .... ,t 1n·u1 1er one for 1,--gi-.lnti:..,• ,Iii I l'J 

tl.L· Jir..,t , 1.· ... :-in11 --.j thl.? L,· ,,Ja1 ive \ -,e11il,l_, .. h,·ld ;,t I :l' ·111 ~ t 11 
i,1 ,~.~~-J'-), \\1•r:: ._;1.t·t.,_•,1 the tr,• r•a,I l:1,,,.., uf J,,,,·c1. 

1. ROAD LEOISLA TJO/\'. ( 1838 to lX57. J 'flit Jir,t nf 
tlie,c• :trt, i-. l.!l\t·11 iu full hc:l·,11 1-.<· 1'10, e i1,llo,\111~ \\t.r ... ' ,, r, 
::-i·nilc:r · 

.. \n .\ct. le, )ql',!ll' and l',Ltbli-.11 :t 'l\·rrtL(lf i,d r{, .1 l fri1111 

f,(,,1kuk. (1!1 1!1(' .\f i5--..i,..,q1pi l~i,·,·r. f., [,, " :t l'a,. •>11 the: J >t:,, 
.\ l ,1in1.;.:- Hiv,:r. 

"S c•. 1 llJ 11 1
11,teft•d h., lilt> C',,un , il nnd thP Ht1u. e of llepr111:,1::u· 

11, t11,
1

;.; ,11 tltc· Tt',ri1n,.,· of Tow,,; tht1t ,l,Hp(•:- '~11t111n Jo.,eph Holli:. 
:incl .l.lUH.', .\lc,\1111 r,· he and thc>y nr•' ht-1,·ln npputufC',J c·, 1n1n1lssiou<>r::. 
to )ciC'1tte ,,n,I n1:1rl;: ,t 'l't•11·it1111:d R,)ad, c·11111ui1'Uc'lt1;,: 111 l\~ohul,, In t,.(' 
1'11u111y. {Jll th• ~lt,-sL-.-..i11r,l llil r, th1.nt>t fi) tla• h•JJS•· r:11J lf'dl'h, <•11 1ht;1 
Ih~s .\inlne,- R1, 1•1·. lht'U('t- up :-uld 1h·r•r ,1, Jl(>ar a-. p1a~t1c,1ltl1> fu Jo\"\·tt 
Cit). on ::;aid ril l'r. p,1t-.:--.1T1~ tl1rongh Fnuni11~tou. :"\1,•11· L<-~i11c:~nn, Bt'IJ· 
tr1nspu11, l'nln,11[111:s ~111,t Pldl,1d1•lphi.: in th,• <'01u 11y u1 \"an Bu1en 

"S1_,:. '.! .\nil IJ,, it fu, !11, r ,,u,1,•t• d that the <.'11111n11 ... ~fi>11c r..: ftf<itt..'· 
:-~iii!, or ,i11.1· 11, n of th,,rn .~halt n111ct .ct Kt·nl,111, OH 1lif' first rlnr ,,r .l11ue 
n,':-d. for lla> 11111·po:-!e of 11 u1•e1•.Jiu~ l(1 th" 1li-.:C'lU1r!!'e of tl1<:h· d11t1P-,- ,1s 
1•01nn1ii--in11 •r:s ufo,, :-,;11d. i,n,l th,tt thtty I,"' .tutl hP1 ,·lit nr,, n1nllorlzed 
tn Hrljonrn lrt.1111 lillh' It• t1n1 • and t1nu1 pl.tee to pl.tC•'. a tlH"Y 111ay 
:ien• · ,nHI dPt,•nuinv: uud 1h,1t in e.i~,, :,aid c'f.1Illll1b«iullCl'::, 111:1,· h11,-e 
adionrned, f ht·u lf>t lhf' :;h,·1 it1 uf f,~(' l \.111n1y j,., :111th1J1 tZ•·d a11tl IH'' is 
lH

1

r•~l 1y r , qni1 eel on the· :1pplic,1t1u11 u1 ;,ur uf ..:::n1cl rnmruh,:,inu, 1'::-. •·tth<'r 
\1"nft•·n u1• \•"rhal, r11 nt1t11~ in \\'litlng :-.:Lid c111111111::i::'in11e>r-: 11r -.,01i11• 

o!he>1· da1, to 11•• liv lti111 ,1ppoin1~•d . .inti ri·qn st. flu ir .ilt• n1lr1nc-
1

• on 
"lll'h 1[11, : , t rhP t1ht1•p :ifon'~i,i<l. 

\pprov,,tJ. flt~<'c111hc-1· l I. 1-,:1,:· 

'f'1.1nn 1or1n \t l..'.11.,1, L.,,\·~. 'l'hi, ,lt'l vvid1.·1ttl_1 p,,illlt'd ,1111 

fl) r'.11.· h-.~i-,Jat<•r-- t'11.• lll!l·d (Ir a ~Vlleral la\\1 l'' ,,-('fill~ ,ur'1 o:.:ruu11.J, 
;_111cl ,,1 L1t1.· r i11 1'.11.' ..,,....,,1.,11 t!11.' i,,IJri" i11~ act ,,·a, pa-..-.ed · 

" \n . \ct l11 pr11,·idc f ,r lnying ~u,rl 1..•pc..:nin:-! 'l\·rriturial 
l..'..11ad-.. 

"8, <: 1. B,• it t:na,~t,_•d In t llt• t'<Hlll('il an,1 !It>tlSP cJt H 0 preae11rn
th e>s ri 1111• 1\~1 t'i1nrr or lo",!, th.It u!J Tt•tTitnrial H.,1acl:, ui I"' h1:rt 
,1ft,

1

r ln1~a1e.J attd f"••1aldi-ht•d \Vil h111 t hi:- Tt>l'J'it,ir, ;ch11ll lie 1·i1-1wP1l, ::;111·• 
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\l•y.-11 and e s 1aldi::-lH:1l an,l ret 11n1:o nutdt> the1 P•)t ag1 Pt>.1ltly tn fht:' pro· 
vh;ions nf thi" u~t within ou1• ~ ear l'ro1n thv na:,<;1ge of tlltc: CIC't, li:-, \\ l1ich 
;:;aid road nr ro11ls n1a y lie ~ranre,l or anthorized lo Le lai•l out re ;11t•l' · 

" ::;ee . •• Tb1• 1·,,n11ni-::,i11uets np1,n intc1l to lu,'aTe nnd l!"'iabltsh auy 
Ten itorlnl noatl ii hall <"an:;:,~ the sanu• 10 1>,, 1.:oJTPcrly ,-.\lrYr--y,..rJ and 
nn1rhr-,,l from 11,~ ue;:,iuning thron~hont thP wholt> '1ist.a11ce liy s,•t· 
ting <= tnl~t>S in 1he pl'all'lt.l at (lll'f:l' htt11dr0d yard~ dislallCP and l1laz1uu; 
t r~e~ in lb~ l ilnl)i>r; rile? shall e~rahli:.;ll 1nile lH>::-t'- , wlli<'h ,vi l J ht-> 
matk"t! , ,· lrh n rnarki 11 !!' uo n i n rc~11lar prug-r..---1011 tion1 thf' IJ;,:a:,innin!.; 
to tll1• tPl ruinutiun ,)t s.iill JJ ,ttl autl "hall also t>- t :-ilili'::,h El pos t at t>\ l'l'Y 
n11~lr> in tll ~aid 1 o,td, n 1a1 J, ing a:,, aforP:::aid H!h1tl I be ::,,nn,.. an1l npon 
a tre• in its, lei nit), It' an, t h ere he , tl}r- b ... a11ng fron1 tlH' true r11P1 irl1an 
of I lit' 1 our.,. lJ, l!.inn1n!! ,d -·a id an~I"' [JO:::t ;,et n:-; b e rri11 direr•te,l ancl 
note ti•~ llE1:1.rine:, a11.J di5ta111.l' of twn lJPf ,-, i11 011111::ih' tlin•(riu11 is, if 
thlrr• lJP ,lll} 111 1_1,, , h'i111'" · front 1:•ar·h an~le an,I u1il c fl•JR l. 

'2,fc. ~- ThP. ou1niifi'-il\11Pr.-. and ;, llr\'f'yor of e,11 ·lt 103,l shall n1,l1, I} 
a 1•f'll i1l1-• I r 1 t 11 1n o! 1he, ,111' \'t>Y aull })Int nf th•"' ,vholt:' l!:'nc.1h of :,;a1cl 
)'c}1lll, p• r•il) ill/.!; in ::-:ui<l \ etlllll thf' ,,1t11h. th .. 111=-pth ,ind f'.(lllfl'-P (If nll 
,,t. l <J. n 1;-,. thL' po:1tiou ot all "-1\'UlllfJS nn-<l n1ar~h<>s an,1 1 h,· fac-~ of t hP 
t·ountr) g ,•111.: r.ully, u ot in~ whe n tin11ler a!lll wlH•n 11rairi1~ ,ind 11,t' d1 .. 
ltlnc,, said 11.1 :1 tl .., hall hav,• l i>en \fl('atP.rl in ♦ -al'h ,•011nty. 

''Sec. L Sai<t 1 ~•t111 u au<l p lat shall ht• siµn eu Ii~ :.i majorily ot the 
\.:Ut111ni -,ior11• r,:, c1nd 1111: ~11r,·1•yoI· of :-aid n.i.:1d fo1 ,y:-,rrl•·d to t ht> ::'1 " 1' 

1'PW.rY 11f th<• 'L'P1TiLur,· \\'ithin -ixt,· dav.s :ifl•' 1· lile ,ie,,· au,\ ,111, t•v .. . .. .. 
nf t l1 r> :-arn •, to he hy bin1 re<'onl e tl a.ntl prr, ~ r v• <I, auu thL•Y ::,hall also 
, \' itllin ::- ixty d a y,- a.,, af•)J e::'nirl. rleJ)O:,it in thB nffi<'t' of tile Cieri, {)f 
tll•' Bnaril of .C'o rnr11h;rl1)T1r>r" of eact1 !.'(Hlllt~· 1l1ro11~h whil'h ::,Ji11 1onrl 
Shall 11" la1 ,l, u ri,t nrn anll til:'l.t a s at'o1·P~c11il ot -o nnH;h ot ,- aid r,1,111 a~ 
t:. Llall lJ.P lairl • int anil, ~talllishf•d in :-:.ti<l (•011nly to lw Jt' • or,]1!11 t>'- nltH· .... 
,a11J, 

·•~e<" , ~, The s aid 1·01u1ni:-::iioncrs :-:hall atle r (hf' r·0n1J)lt>ti,111 or Inc 
.. ,1r, t-) o t ~:d<l nJad 9.::, of0r(snid, n1ake 0111 a t·• 1·tifiPd a 1•1 onnl nf all 
<:£' 1'Yir , .,. ,1·111\ Prerl a -1 " "t-11 \;y tllt-> surv,,yo1· anrl nt!H•r hanfl~ a:-; 1,y tiH n1-
'- e lv1 :- , r h at ~Hl~ to euch <·onnt~· . I hrough wldr; h :::ai•1 rnu,l inn~ have 
hec 11 l a irl , a p1n101·1 1ou c,f rhe ... xp1 •11:,e agrn<>al,l) 111 the nlHOLe r u( ,1,1ys 
e inplo) e-cl thr~rr 1111 a ncl th"' 1,0·1rcl of con1n1i---iouers or salrl r.onnty t-.h,lll 
;1 11di l anti SPt\ le rhe :-aUlP 

· ~ t•• ,;, .\11 'fPrritorial H.oa,1s ,1uthurizerl t<J bf' lairl Olli by any 
:a,, s .. r Lhif- TPrriH)l'Y an1l not ) et eomn11-•nc•P1l shall he laid l)lll in Lh•· 
111,i1111 e r Jil t '!" • nl1ecl i11 11,i., ar. t an •l I he 1·01nn1i"'-'i<'tH' r~ shall r•orutilY ,vith 
nJI the t P~11lat1nns herein rl)nt2inPil; ancl furtlH,r. th ... t-',.,fallllsh11d "·ltlt h 
nf a ll ' l'f'1-ri to1ic1l Hoads shall lt' "f•Ye111~ ft•Pt , 

··::;,,,. 7 '\' \tPU anv road ,.,ball ha\'e bPen Jocar,,,1 an,l ,?,trililiHh1~il 
a~, t> "' thl :, 10 ,11 ... pn,,·ii-ious of thit< act. UH• same sliall I"' for~, t'r ,l 

11111.)\ !c • lti!!'hwa y and ~hall he opPnf'<l and wu1 l,1'11 \1~· the 1'01tnti..-s t hroul!;h 
'\,;-hir-h ii Ehall It· laicl a,, ('ount.r roa11!- are: nntl no 11rirt of th,. e:\.pensc 
0 1 ta, 1ne- 0111 nurl (l-1abli~hin~ any TPl'l itorial J\oad or ()t' thP. dn111-
a ::?.e.-:. s n,, !ilin.,ll b,v a11y pt->rs0n 01 perl'Oil::. ln 1•ou,1·1p1Pn~P of ]ayln:.:: out 
1,11 y T e r1itorial no,ul ::.hall l<- pui<l out of the 'l'1?1ritn1ial Tr,,:is ury," 

" .\J111rrn eil: ller,~nlhfr '.!(I, U,':'.S.' ' 

('1J1·:--: 'J ,· C11:.\l~II:::-:-J(l'\ 1•.H> f)nnll~ llii::; ;-;an1t· vi.:ar an a,·t 
\\·a:- pa:- ... ed \\·hich pnl\·ich:d that three r onnt:· Ct;nuni-;,ioner::; 
::-honl<l l,t l·h:'-·ted L,, tr:111,a(l all tlit: (tlt111tv bu-..inc ... -; and ll·y,· 
such taxes a- \\ ert: nccec-,ary. 'fhc:,;,· pr,-1\·isiPn::- n1a: he r·e 
~arth:d rt:-, the hei.6nning- , ,f fP.ttl le):.!·1,lati,1n in l11\\ a 11nd1.:r the 



tvrrit, ,rial i, rn1 , 1f ", ,,·t~nuJ'l i1t. l~ri.:r,· si:-.,i ,n ui l~g-i,lnture 
n1a11, 1nik·, t1f rL,:til -~, l'!"4-: at1th, 1ri2, .. d IJ;, :1~t, "·ith very little ii 
:ul\ 'rl':_:,ard in 1.'h, ,, 1:--i11~ of 7,,_,cat i.ir1 .... : thl i111p,,rl:111rt' of ;1 !:!'°l'' ,,] 

hi~h\, a.\ '."'-lClll h:ul n, t )'Cl 1nc1de it,,;li ~u:~n:fC',.t. , . 
• \lillL•::-t :, .... .... , , 111 :~ !( 1 \\ :1 \\ ,\, r,r~.ullz~d llltll a rcrrtU}r\', 

• .. ~ 'Ii • • 

:it::itat;(,11 \\' ~t, l 1('.;_:t1n \\'Sthin h, r b11r,lt•r, l,>r a ~t:ttC:' lun,titutton. 
1'lii, did n, ,t ari::,;1.' irci·n ;111y parti.:ulJr di~-.ati l.L1'ti1J11 ,, 1th :11e 
ex1-.t1n•r funn ,)i P'~.1,·t•r111ne11t but rathr:r ir{llll th,~ pr,-ig-re~s,•:e 

~ ~ I ' 'l . I spirit 11i ~h,.1.:-~_,rJ1L) d1.•.:iired that lr,\\:1 hot~ld h;''"'-" t1: ru, _r1~_1t-
._t11d di"lllt ,· nt t111• vther ~tat1.•,. l· 111alh 111 1 ~.Jfi a l 011.-.t1t1tn1.lll 
"a::- dc~'i:st:d \\11ich \\ a~ appru\'C'd h 1th ·1i~ LLJt1:._:r(•,, .ind 11~ the 
pluple c,i 1he ,t~ttl~ :Hid I01\-c1 \\;1, f"nn.tll) ;ultnittrd i11t,, t;1~ 
l. niPfl 

\ ::.i11•ph.-,111cnt~d .ll'l tu th~ l•ne ,\ liicb g-rantt:d ~1dn1i,,i Jll t 
th,, ,talt.' (Ii lf1\\ a and Flnt id~, 1,r, •\ idl .I ~Ullllil~ c,i11t•r thin~, th,1t 
five per cent. cii tl1l• 11rt 1,r, 1·e1..',b _irr,111 th1.: .:-:i!t"' o( all public land;, 
in tht' ,.tall' ._1iu11ld he :1ppropriate<l i,,r 111:1ki11~· road~ and tannl,. 
\\ h n thl' l~cnl.'r:d .. \~,c-u1bly r:,Lifit.:d r:1'-' prop-.,;;itinn .. f C• 111~re--~ 
th(',\ 1nadc an C~C'1'ptir,11 t•f this 1111t' ~ccti11n ;u1d ~::.k,·d that they 
lie .di,'" c1l t,, il"l' thl' fund, :-u ueri,•t:d ior tht' purpu,e l 1I tht:: 
pnblic ,,,h11t1l~. l\:rn1i,,ir,n to do tin, "a, later gi, en the111 b_, a 
.-.perial ;il·t (Ii l'nng-rL·., ..... s,, thi.:e iund "a-. div1'1ted ir, •111 th~ ro,1d, 
and can;:i.l, f,)r "hil·h it had b(•\" 11 1)rit611ally i11ll'ndL'1!. 

' l'hl'n· i, l\ \ 1tiii11~ in th\? l'un-tituti(,n (Jl 1:-:411 l'llrtn.ilint..t th!.! 
PL>\\·1.·r-- .-,i the < ;\·11eral , \,.-.e111hl) t c• 1nctke pr, ,,·isioll.;. cuni.:crn
ing p11lilic r,)ad- :111d thi' i11t{'r,' 11r1.• i:'.'o that up tl> tbi-. ti1ne ther1.; 
had h,:en no cun-.idt·rahll' ;1ht1,I..' ni thi~ frt·t•rk1111. 

2. E ARLY STATE ROAD LA\VS, 'J'he f,,nn nf th1.:,I.' enrl) 
la\y, 1 h't', 111 ,1 l''.\'.Cit1.' .... 11,p11.·1 )tl !'lie:· undnubt1.·<lly rl'prl'-'l'nte,l 
n1t1re nl',irly the :111"-l prugrl·-.:-.i, C' idea, , ,i th,\l periud th,111 d0 
L1ur pn.' :-t'nl fl1ad la,\, ri;:,fh·rt th,· 111(1,t advan.:~d lhC•ll~ bl· cvn
l'l:'rning high\\·ay ll'gi-.L1ti111l, 'l'ht· lll.tnn..:r 11i application ui this 
la\,· , hr 1n ·0Y,·r. i.-. ,, urth:· •Ji particular ,tttL·nti,_111 and the ~itnation 
llJ' tu 1 :-:3;- i.-- \\ l'II l'Xprc~ .... ed li: ~Ir. 1._'liarlt s . \ldrk·h in "'fhe 
.\1111:tls ni 111,v:..i." 111.· ,a,._: 

··~o,ui> curious rl'::.ults \VOU!il be reaelt•'d tn -.tudyiug i he 111tlnn0r 
in which pnl>Hc ro;.uli-; Wt>n' proj._,{'ttd uu,1 l<ictltl'd hv a,:t:,, t'f the Lt>~· 
hl~>.t111,!, Tt•rritorial .tn,1 Stat<>, 111' lo thr> odop1ion of our prc.'-11nt Con
:-tltntion. •r11,•~t! i111·hou ~· h1i::ln"ars "onld ~eem 11,gttiu1,11ely to lla,e 
hatl l\ut one. JJuq:o:,r•--that of fa1·1Iita1ln;;; t1·n,t>I an,l tutercottr!'!e he
t\\t'l'n cllffen•nt pon1on:-. of tlle Tt•rri1,11·y or St!ltl', But in thue their 
e"t RblishnH'nt ht>c:.1n1 1 • au nhuse whi<•h the n1alters o( onr ('onstitnciou 
,lid \\••JI to i-nppn•s:-.. C:111\lidateli for the 1t~;..i:-.laturt' wtre re:i.Jy :iud 
\,,·en eneer to pron1l;:,, ln :.s1:eurt> th1• e:-(ahli<>hn1ent of 1 b~e roan::, in 
orlh~r to obtain ~11pporl iu t.-\'Clll in!.:: nominntion~ ,l<. well tts \'11tes at 
the Pl<'<'tioni:; The l'Brrylnt!; out of 1>lf'd1-"?.t's W!L'i ~en,•nlllY ea:;,. for a:-. 
a rule tht1~t> pr(ijert:-- 111et with vt>ry littlt> oppo::,lt.iiH1 in tht' Lt>~islatnrt.>. 

•

0

Thi:>n tlH''-f' law:; proviiiP<l not a lit tit, patron,11::e ln thi• 11ppolnt
tlll'lll 1)( ron1nli1--io1h·rs to lo1'nt~ the ro,ld::-, wh,, "f"lf' aJ:.;o f!l'nt>rnlly 



au1bo1ized tu avpoinc one 01· more µracciral enl,!ineers anll ~urveyon,:. 
a tfv.lnl, a tent a11d other can1p equipage, anr1 one or n1ore l'Omn1011 l:.t· 
llo rers, the subsistenee for the part>" "·ere al::,o ri-quirl'•l. The h1ration 
or Fon1e roatlg r i>quirl'd several ·weeks. an 11. as the work wa:::- nnclertakeu 
a.s f'~1rly in the 1:,Pa£on as a11in1als could subcist on prairie grass, thry 
" ' Pre 1 eal j unketing. pic:nieing excurRions. ~orbing <'ould he n101e 
p leasant tban going out to r•erform sucb offl<'ial ,1uties. Thr> pay "·as. 
suffic i••nt in l ho:::-e rlay::- of i:;n1all thing-s to make tbe 11osltion of ('()n1mi::;
:-ion a y pr y ·w elcun1t> appointn1Fnt. The a11pointn1ents 6"lclo111 ·went 
a -bPi;;ginu Th11 prairi<'s "·r--re most heautiful ·with their carpets of 1!f(en 
~1R.:c"' lnlr>rst,r--r,e<l ""ith u1~ r iaus of flowers and fairly alive "·ith fea th· 
~•r,-.11 ~a1u•·. Deer an1l ••ll( '"erP. occasionally killed and .t!, soon a::. the 
~priug floods snh-idPrl fish ·wer,.. plenty and of the \?hoicesl qunlit~·
Enti rprh-iu!!; fr<inrier,111en ,\'ho had tone out beyond th" ~ett1en1Put::. to 
1n1•\{e th;,1nc-el\·e:.; ho1u»~ al" 'ay:,; izavc- them the hPartiei,:t ·w1.·l l"o111P. 
Such ,et tiers wl-:r" hoi:,11itablf> to all com~rs liul e:--pe1 •ially so to l ho~•! 
parrl,:; ,,·hu.q} wurl~ pro1nis8d to op~n np rouds and pla1•e then1 in 
co n1n111 n inn ,, iTh the 1 ,1pn;Qus 11lacci-. 

"J.,11t it not onl y l,e,.ame apparent that 1his \VOrk had tno ofU' ll 
,)egent>r:tte!l into E••lJ1?nHR of politicians either to ac'quire inflnenc•t and 
Yn1 i:• -- . or to pay o t'f ,l el1t~ alrPacly tncnrrerl. hut that railroads< thE•n 
rr11i<lly f>X l t!n ding ,ve.q"ard. woul1l largely obYiatP. the neress il~ for 
~YP n gennine State roa1ls So the conv ention of 1Sii7, in Article Ill, 
Se,·1 ion 3n, o t' the present constitntion prohibited tbe Gf'nerul A:;
, en1 u1, from •J~y iug out, ti11t-ning and "·orking- roads and higbwayi,.' 

.. Th,:> ::nn1n1er o( that year s.a,v the last parth~s eng,q;cd in la:--in~ 
out Sta te ro(lds. The LP1.:d!!lature of l8:1G, h1>Wever. hntl hceu i'=O in-
1ln1= t r io n-. in t he es tablishment of State roa1Js t hat it. takes aln1osr three 
pages in t h <• index n1ert>ly to name the '\.'arious laws 01· ::;ect ions in 
·wlti ch t h• ·Y Wfff <• clecr r>ed . Tbe eommis!-ioners in th" surnn1er of that 
yea r· \Y l r ~ ""rY a<' t h·e and ·n1ade hay ,vhile 111.-, sun shone.' \Yell hnow
in g:- tha t the la w:,; wouhl provirl~ for no more sueh roa!ls. An1l ~o 
the n~a:::e-:::u pleasant to itQ l,t=>neficiaries- c·a1ue to an end." 

If ardly had the Cunstitution of 1841, been ad1 ,pted before 
it 1>•:iall l l' ;-q1pare:nt that it nceuc:d 5trcngthcnin~. It ha<l (111;_, 
bt:l'll a•: •.l' (l ted h~- l~, s than five hundred vutC'S 0 11t cif r. t, 1t al 1)f 

11,·1..r 1·i~hteen thou~:tnll fiye hundred. and it \\' ct" no t difri.ct,lt t0 
~ct a r.~ ,\· con,titntiunal co11\·cnti0n called to n1eet in 1~;-; ;. 

'' I I \. P·, .. ·: l 'l'CTTOX .\ L ◄ I~JJT.\1'J(J,.... 11 this ('t)ll\'e nt1un ;'\ c, n-

... ~ii nti._,n 1nud1:led up,)n the old one, but in CYcr,· \\' aY fnlltr ;1.11d 

;;)'lfl' p t: ric:ct. \\'aS dra\\'ll ttp. Dy this ti111e. the·l~ei::;islaturc, had 
-o ~1huse<l the f recdu111 grant<:d thcrn iu certain particluars that 
tht:! 1nakers uf the ne,Y constituticJn soug-ht to end this practice 
and Scct inn 30 . . \rticle-+ ,,•a-, inserte1l fl)r thi::- purpnsc: 

"The General Assen1lJly shall not pa&s local or Spl'cial la-'·S in the 
foJlo·wine; ca!:es : • 

"Fnr the a.:;sessment and collection of taxes for state, county and 
ruarJ nurTJO~e.'l: 

" For laying out. opening and working roads or highways." 

l,.\\\'S OF si-:,·ExTII Gf.XER.\L .\ss1~'.\.rBT.Y. In 18;8. the Sev
enth (;encral ~-\c;se1nbly. the first 011e to n1et:t nncler tl;e nc,, Con
stitution. passed a ne\V set of road la,,~ into \\'hich ,vere intro
duced n,any of the features ,,·hich are ~till retainc:d. ; \ boaru of 



thrl•e 1:h:'11 in ~·al·h t 1\\ 11,hip 1, a .. J 1f4)\ dcd 11, tran•<tCl the tu\vn
"hip 1111,in._.,,, :ind \\<rt· to.111.d t, \\ n..,hip trn ;t( ,. \ \"irhout aL
t\.'111pt!llg" to quc,t1.• tlie:-. ... · in 1ull. t,c-, arc. a, fr,l11 •\\..,: ( c::1apter 
T 5•+ l • 

"~i>e. l. Tl.le t, 1vu,hiµ tr11't(.'fc. e.halt n1f"(' 
!:Jlt•<·th"' IIJ \\ll~4ip3 i11to Hl-i n1:1n3 1(1nd •Ji tric11:, 
C--!'--~a1·y • 

rt{1 L!I\ ldt! lhPit re
tlu \ lll.J)' d•~<'lil IILt;· 

.. ~e<·. 2 ,,.\ S •lfH!f\"J<-or shall l•r •lctf••ci fr(l1u r.ach l'u!l.d dis:t,iC't 10 
}101<1 oth,•e fur •JLt: )'P-1 r. 

"~e<'. ~;. Th,> lo" nsllir, <:l[•rl 1,,111 !,Ol •r~ lllf' c11r0r\ if.ill' of llis 
el1·t1 inn anu fllo.11 a ,:r11lni-:1( 1 tJ·, r_iath of 11m, t: 10 h1111 

.. ~t>c•. ii. Thf' :,llj1t•r,1 - nr siiall 11.qllir nil al lo ht,dt d 111u.Jc r~I
dent,- of bis di~ l ti{J_ t11 ll~l'fl)J/11 f\~O Utl,Yfc' laoor 011 1111:' ]Jlll1liC' liigh-

''8Pi'. !!. The> -llJ)er, is.or s t all i i:rf(rtn lt ,unf' crno1111t of lal1C1i 
a , is r<'qtdr1-•ll Ctf the' al le• bodirrl 111nn, tot \' 111, h he shsJl br> nilo,\1:d 
onl:' dall,1r auc1 fifty ( en~ ver <!i y 

"S~. 1 :' T he to,rn:-;hlr, t rnt , € ehnll di µ11nf P• th£ a111011 lit l•i 
pr,)pt>rtr lax to Le lt'YiC'd lul' rnndis. IJJ'Llt-, - J:I0"-1-. n11,) ('J.ll'l'l'S ,diirh 
:-hall 1101 bf' J, •:-. t J1an ,,ne 11or 11101 t than tllr•Pt' 1,iilt on tli., 1!rillar of 
t he II)" Df'hip U!:::•(•.-s[,l(•Jl[ foi- l bat \ "31", 

.. ~e<'. 14. The towni:;hip I lfr l, shull 1nal.e ,,,, e1urJ t'f tlll u1x ll~t 
?ihO\\ in:.; w l1:u it l::; ,1ud for what rn 111 dlstJ'H t, and 1't.'qt1ire thr, s,tpe~ 
Yi::-01· 10 t:o!ieer t tie- :,. nn••. 

"S1if·, 17. Th ,• ~11pi=-rvf31J 1· :::ha Tl ::itfl crHlt ud al! road ,, n1 I, 1n )Ji$ 
dbtri,·l an,l I S1.•ct!on 1:-; l :-! tall n:r.01 t tlit' >1:1m,•" 

'fr11 1:0\RJ• u1• Su1•EH\J~UI<"• '1'1rL Jt., "t'd C,1dc 11r,-,vidcii 
that tilt.> duti1:s .111d l"·'" l'r ,,f the t:,1unty <'11t1,111i..;1,i,11h•r.., undl.'r the 
tt·1-ritr,ri::t! i, ,nn c,i ~,1\·en11nent "hou1il :1c. \ C'..,tt-'d in ;1 1.:vunt\ 

c..·• n1rt ,vhk·h al~•J had j11ri:- 1 licti1111 in pre hatt:. !'he i·:i~.dnh 1 ~Lner~;l 
• \ :-:-,e111lil.v, ,, l,;,~ii rnc.. t in 18(r, crc-atrJ th, \.' t•nt) I> 1._1rd flt -up1·r
v1~or~. T he dntie:- tJf tht:: ll'rrit11n.d Clltn1n1,,ivnf'r, \\tri.: tal...c,1 
irr,111 the cou11tv C11t1rt :-111d ~iv(·n t) t~1i.;: llt\\ b ,ard. a1nuurr . ' ~ 
\\ hirh .,pccitic dntic.. s ,,·c..·rc..• the f,..,l!u,, ;ng; 

'l\1 lav ,,ut. c..·~t:d1lish. alter nr di.:cc,i11tint1l a11, ,: ,unt\ rntd, 
ht: r et ,1fc..,rt:~Jr 11(1\\" laid out or hPr,.:~ftcr to he lai,l rn,t, thrL•ll!... '1 L•r 

,, ithi11 r:ieir rt•..,p .... cti,·t· c, 1unti,:~ :-t, 111:-1~· be pr, •\icl<'d for b) la\\. 
'f n pn:n idi.! ic1r the ere~·1ic,11 ,,i a11 brid:[, . .._ \\!Jic-h 1.1a,· be 

11ec~•c; .., ary ~tlld 1, liich thl' pubht cr111\er11e1H.:C n1a, ri..qnire "i1:1in 
1l1eir r t•,p,:.:ti\·f• (011ntie". and ti• kccJ-' the o:::11nc in r pair 

It ,rill Ji,, -een b_v rciert:nce t,, thc-1 1::t\\ i;, tl1:.1t tlit) 1:-'1\'l the 
,-,upl."rvi ... 11r.:- :.,:·1,.:111:r:1! -npc-ryi,i,;:1 r,, 1.'r th~ higlh, a,~. 1n, 1uding rhe 
l1 rid 0 c..•.._, .ind the- tru ... ~et•- tht p J\\ l r t,' ICY\ th1 tclXC:", lll."CC-.,,Ur\· 

i<,r l~c,·pin~ tlti: rL•acl,. 1ncludi11g- .;n1all , c11h e1•t-;, in repair. "~1il~ 
the• I :1 ,ard of Supc..•rYi:--, 1r~ \\ a, <>atrt1,tccl \\ iti, 1t,, inr.- tlh ra,e, 
tur till. in 1i-e i111JJ11rt.111t l1'l'id-!t':--. 

3. NE\\' l{OAD LA \VS, including those pnsscd and re , i~taf 
by the Jtst General Assembly. 1900 . 'flit la\\, gi,•._li it1 lht prc
cedi11~ 11aQ"c - ,btJ\\' tlie i11tr{1iluc1i •n ,ntu :1:l' ~ ~1e111 Pi ioad la,,) 

• 
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r,( ,111 the t ifitcers \\'ho are char~cd \\·ith the a<ln1ini ::-trati1 >n uf the 
f,iatl cl nd bridge fttnd~ at the present tin1c except the roacl -;uper
i11t1.:t1,h·nt. ·r◄ e\\·. changL':- "ert~ 1nade frnn1 tl1is ti111c until the 
:!'J th ( :enerc1l 1\ sscn1hl:· pas--erJ an act 111aking 1:ach tn,,.·n::.hip 
une road tlistrict a111l rcqn1r1nf_; the pn,pert_\· rnad tax tn b~ paid 
in nH iney and tu 1,c c.xpcnclcd n1hlt:r the dirct.:tion nf the rnad 
-.nperint1:ndent. 'J'he ,y, ,rd1ng of thi~ 1nea.;urc ,va~ so111c\\ hat 
i11de ti nite and th(' 31 ::-t c._;1:neral _ \ .;;sen1bly rcYi~ed it ( ~- }' 138, 
11. F'. 311;) ~ri that it nn,,· rea<ls a-. fnlki,vs: 

'I'i-1\\'N.S l lll' l{O\l' l.,\\\' . "Ser. 1s.r2-a. Ri'j'C(]/-(,'011solida
ftOil of 1·0,~·11slzip i,,t" one ro(ld dzstrirt. That :-ccti1,11 one the ,n
::::u1rl fiyc h1H1d r1:d ~ucl thirty-t,vn ( 1532) of tllc c,,de be, and the 
-:;i111e is , herl:b)' rt[H.'.:tl~d, ancl the follo\ving enacted as a suh.., i-
tntl.! thcn::for: 

•·'!'he b1 )ard or t, l\\'T1..,hip trustees ui e:-i.ch ci ,·il tu,,•n::,hip in 
thi -- sta te. at its n:g-ular 1ne1.:ti11~ in . \pril. 11103. -;h:dl cr,nsnlid:1te 
~aid tr,\\·nship intu, ,ne r,)ad di"trirt. and all rc.,ad funds hl"ILn1~ing 
tn the r,Jad clistri(:t, t>f said tn\\ n~hip shall at once beconh, a ~cn
eral t",vn..,hip r• .>ad funJ. ont 11i \Yhi~h all clai111, ior ,v0rk dnne 
c,r 111ater ial furni-.hl?d f,)r rua,1 purposes pri.-,r tn thl' changl'. an,l 

1111,ettlcd , sh:tll he !laid. 
"Sec. r S33- JJ1 1 ty ,,f Trustees. '\\'here the one road di--t1·i1't 

plan i_ adtJptt.:11. tht hliard ut t, 1\\'11'-hip trnstee-, shall , 1rJtr and 
direct the exp~nrlitnrl' nf tl11: ruad fnncls ancl labor belong-in~ or 
o,\' ing tri the t, >\\'n~hip: n1a~' let. b_\ cnntract. h _i the lo"·c.;t re
;;pr ,nsihlt:, <:' ,1 npctent hit lrler, a 11 .'' pa rt ur a 11 of the \\·1.._,rk 011 the 
r,,ad~ for the ct1rrent yca.r. or 1nay app(•int nut tc, excel'•l f,,ur 
superint1.:n(h:nts oi road::;. to oversee, subject ti.:• the rlir(:ction nf 
the hn:ird. all ,>r any p:1rt of the \\·urk. but it shall 11,,t incur an 
indebtedne:-'- f11r snch pnrp '"'-'"' unless tl11.: sa:ne ha-; b<:c..!n nr :-hall 
a l the ti1ne he• pr< 1\ i,h.~, 1 tlir hy an auth, ,rizcd levy: and :-.hall 1 ,rd,.:r 
the tC1\\'1t,hip road t.tx for the sucr~eclin~ year paid 111 111<,ney 
anrl c,,lh:ct1:d b>· the t'uunt~ trea,nrcr. It shall can,c hr,th the 
pr, ,pc rt: an1i pc,ll n)a•.l tax tn be 1.:quitahl) and judici,insl) c-.x
J'l'lldcrl f,Jr n ,ad purpose:-. in thl.'. entire rnad di,trict: !--hall (auc:e 
nt lt a::,1 ,l'\ ~nty-fi\'e per cent. r >f the to\\'llShip t, iad tax locally 
a,-.e:, t:d lt1 l)e thu.s cxptnrlctl h,··thl.' fifteenth cla" of Jnl, in each 
, t::1r: shall 1..·ansl! thv 1111.xi1,u.;; "·cr,1, gr,,\\·ing in ti1e n .. iads· tn he cut 
t1,·ic,: a y1.·ar. ,vhi:n nere;:;..;ary. and at !'-uch tin1e:- a.; t,1 prevent tht_•ir 
,cedi11~. and it 1nay allO\\' any lanrl o\\·nrr a r1.:a~onahlc cc.unpen
sati<,n f,,r tht• ,h~strl11.:tinn there(if, \\'l1cu g-ru,,•ing in the r,Jad~ 
ahuttin:.! up(ln bi~ lanu. If a snpcrintcn<lent of rna,1:- is en1-
pl11) ed, it shall fix the ter,n tJf office, ,,hich !-hall nut exceed one 
) car. and c,,,npc-n:-atinn ,vhirh !.hall not exceed three <lnllars a 
,lay: and n,, cc,ntrart !-hall he 1na1.lc ,,·ithont rescr-.:ing the right 
, ,f the hr,ard to c\i,pcn-.e \\ ith his -:ervicc-, at it-, pleasure." 
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'I'hi act i dcen1cd ,,f ufficicnt i111portance to repeat it here 
in f nil a, tJ1cre eern to be con,iderahlt: Jack of iuiorn1ation 
cc,ncer11i11g ~1 nu,nhcr if it, requiren,ent~. l ,r .;n111e part, of 
the talc th1: pro, i io11 ha,·e not ht:cn cornplicd \\ ith and a zcn
t·ral di,,ati fic<I condition ha:- re,ulterl. In , uch ca,c, the tn" n
,hip, ha,·c really hcen proct:cding- unck·r the old road di trict plan. , 

.1\nn1·r1ox,,. t>~L ~\fu.,. L1:,·1· 1:-; CoL·x1y f{o,ri J;"tr1'D ox 
f'1-.11T1ox. 'J'o g-i,l~ the count) '-ttpcrvi,or, pO\\Cr to lev_, an 
additional 111ill for road ,, ork on petition. ~ection 1530 ,, a-; 
chang-cd b_, the 31 ,t G. . to rerid a, folio,, 1'.i: 

Sec. 1530. C 01111/y Rnad 1:,,11d-ho~l• lc,·icd und paid out. 
' l'hc bo:,rd oi ,uperYi~or, of each Ct unty 111ay, at the tin1e of 
lt '") ing taxc, ic., other purpost~s. k·v>· a t,iX (•f 1111t 111orc than one 
n1ill on the doll,tr of the ::i,,('~-,1:d , :due oi the taxable property 
in it, cvurJt_\. inclncli11,!!" alf tax.ihlt proper t_,. in citic.:; and incor
porated to,, n,. ,, hich .. hall lie collected :tr the ,an1e ti111c and in 
the ~a,nc 111a11ner 3:, vtJh·r taxe,. and 1,e kno,\'11 a:,; the countv roa I 

• iuncJ. and paid {,ut vnh· 011 the or<ler oi the board for \\·ork done 
on tile ro:id- of the cott11t., in ,uch plac1.•-, a it shrill detcrntinc. 
provided th~tt on \\ rino:n petitin11 ni a 111aj,>rit_,. oi the t·lectors \\hi 

are free holder ... oi any ro" 11,hip i11 any c ,unt_v, the board of 
,upervi,ors 111a) h:\'y an additi,n,al n,ill in :-aid to,,·n~hip, tu be ex
pended b_,. -.aid b ard of ,np1'r\'i,r,rs o;i r•>ad~ in to,\·nJ1ip \\·here 
,a,ne i~ levied; but ,o n1uch of the cuuntv road fund a, ari e 

• f ron1 propert_,. "ithin an) fity ur incc,rp ,ratl:d to,, n hall be 
expcnllccl 011 the road, l•r ,trr1.'t:- ,, ithi11 ,uch cit_,. or tn\\·n, or 
011 the ruacl, a<lj:u.:ent tht·retv. under thl· direclinn of the cit) or 
t0\\'11 council; and the countv trea,urer ,hall receive the ,a111e 

conrpen,ation for collectir~ ihi, t~1x ~t, he doc~ f ,r collecting
ct•rporation taxt·,. f n ca,e the board nf -.upervi,or, do not 
111ake a k~,·, for count, road fund, nr Jc,·,· le,, than one 111iH for 
,aid count~· road fund, the h iard of :-uper, i,ur ,'1:dl levy ,111.:h 
an additional ,un1 ior th1. .. l,c-ne-fit oi ,ucil t0\\'11,hip, a, ,hall ha,·e 
certified a <lc,ire for ,uch :idditic•nal 1t•v_,. a~ provided for in 
,ectio11 fiitccn hundred and t\\'t'nt,·-ei~1t nf this chapter; hut the 
.1111 111nt for the ~eneral to,\·n,hip °f 1111~1 and thl' c ,unt~ road iund 
,hall not exceed in an) ) t·ar fivl; n1iil, t n thl' dullar. 

T1r1~ ;\"r(\\' l >1-1 ,c .\c•r. l"h1rin~· the pa,t ,\'it1tt'r a nun1hc:r of 
hill, \\'er0 l>r,,u~ht ht>ir,r1.• the 1fliirt,·-tir,1 1 ,011cral .r\,s0n1hlv rrco~-"" . . 
nizin~ the drai:t a" a suitable i111plc111e11t tc,.ir l'arth r\,nd 111:ti11-
te11anrl'. and pr11\'idin!.! i ,r it.:: 11,c bv rt•ail 11fticl:r::-. 'rhe one 
\\ hich "~" fiuall: 'L'lt:~'tcd a11,i pa,,c:d ·read~ a:-. fc,110,v,..: 

• 
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I-I. F'. 15 
,ju alt to pravic!c for i,11pr(l'i.1JIJ[ th,• t11l,Jic Tn~T1,, ay, h) the u,H~ 

,,[ t Ji t r,1ad il rl1 ;! • 
J'c it enacted b\' flzt~ &t1i.4 n•1. I. ,c111blT of thr. 'ta/.· of l,·~,•u~ 

~e<:tic111 J. · 11 11 ~tnd ,tfh r the pa~ :u . .'.t of thi-. ,h.·t. the to,, n
,11ip tru--te(' nre hcrel,y .1\lth,.,riz1:d to iiav~ ,\ 01 k done ui1 n 1h 
pnhlil.'. h i~h,, a:'- b\ u <> ,,{ a n.,nd drag- 1 1 b1..' .ippr• , \1 1,-. -au.t 

tru,tet . 
~t.:c tton ::! ·r hc:: t r:...::-.t-..:c... ~:1nll ha,(' thl' r d lrag- 11-- i 

up n thr.: pul,lic h 1,.:-i1 .t:i,· 1111tl<'r the rlirt ction oi tlu· r ad {,,up• r
intcnd1 nt \\ h1.:n in th 1r iuch:rn1e11L the r,nHl \\ ouln be in,prn,ed 
t '1 t r 1..b~. !11 ch,, ic1.. t 11er.-:011- t1J 111 th1 ,,,11k. 1 r, f~rcnc\ h.il, 

£'.':' en othl'r th in:.- .. L,c>ing- e ... ,11.,l to th1.: oi:c11r 1:i11t, of the land 
abutn n,.:, 11p• ,n th r1 ),1cl at the p~int ,, 1~ re th~ \\, ,rk 1.., t , bt: 
l )n1:. Ptl,\id d th~t \\h• n th1.:r1• j.., n111it thaa one •lCCt1p:int the 
-np, rintendenl n1~1,:, , leci.tc tu "hich the prL ier~ucc ,hall b· gt\ 1.: l. 

Rea-011al1le cn111ptn--ati, ,n ,h~1ll J.e ,ilto,, cd ,·t., ,'111L·h \,"rk. bnt 
in ca...... ball it ,u(c1:1.:d fiit) l.'.'ent pt r n1ilc for c~1cl1 tin1c ~n1111,; 

i- dra~ged; ,111d tli1~n.: ,h:.tll 110t lie ~ ~pt ndr<l therefor n,,,r t7/\H 

ri..,..e dnllar-. l S3 J JJl r m1le ic,r ati) 1nilc 011 ,, ~,ic \ -a1 l , <•rk i~ 
t1 11•e durin~ an, nne , Par. 

S1.:Ctil)~i 3. · ;fhi ~Let. bein~ ii~ en1t·d 1)f in1n11.:rliat, in1p rtanc . 
-hall be i11 forct' fn..,111 .in,J ,,itl·r it, pulilic,1ti1 •~t ii} tl11 I,, g, tcr nd 
1~i.:ader :111r1 th1; I it:.., ).T 1,.,inc, [)ai!y (.1pital, 111 ,, -.pnp~r 1•uli1' .,hl:ll 
in I >e- ).f,,i,,e-.... I<,,v:i . 
• \ppr<•\\ ,1 l~ebrt1ary 14 .. \. T). 100n. 

\\~hile th i_, k1 \\' <lc.finiteh pr(I, i(lc, (1 1 t pa:, nit·nt, ,hall b1.: 
nlad~ at a 1·:1t\? 1u,t to i·xr 1.:cl tift:· c ... ·itt-, per ·,1il1• 1•er titn dra •~1 ,1, 
ir 1- heln!! i111erpret1 d 1,:- 111;u1~ 11f the trn .. l1:t, t n1,•.111 t.UH ,1 1, 
r,ne \\ he, l,1k .... :-- c:-,r, r,f hi::- r(la,l \\ :th :1 l,i11g- tlr;1g ,b.tll he p~u l 
Iiv , lo1!ar.-: 1,er n1ile per ~ear. \ ... tl11; l:1" tn11rl ~ it pr,,,. icli:-- :i 
\ o_:r: rt& , ,n,1hlt' c,111111<:ll<lti ,11 i,)1 .Join~ tl1i- ,,.::,rk. and c1lf1 a1g-'1 

111 1nc1ny r:t,c tht· 11:,t r:1h: <,f fiye r\111lnr- pt·r n1ile rni!!'ht rc-.11:t 
i11 11n1cb 111nr...: titan thi, :1n1onn1 , ,f ,,'<,rk h in..:. :.!i, t·n t,) tl1t· road. 
·n 1....e11erai it ,,·onl1l n.:·-u!t 1n ti11." cli,c;ip.ltir,11 ,\f tlh r ,:i,1 {11nd, 

\\ :lllf'llt :1dt'.q\lale r<:turn-. 
'f'hi-- la 1\' ,,·as pa,,ed LO , I" a \\"ay •.vitll t{ll' , ,bjt Ci ~ut1 to the 

uci' •>f th(' drag 111adc hy ,on1v tliat th1.: far11ll r, ... 11(1 111, 1 11 't pa_, 
th(•ir t~1xe, and al,,, bi:lp kl'~\' thl' n,a,1 in rept1ir. "1th, ,nt pr 1pcr 
c',rn1,en•ati1111. \\'hilt th1.:: , 1l(l lct1,· ~cl\t! the tru,ti..~e -. ,uffir1cnl 
:1ui.'1r;rit,· tr, pa) i,,r ha,·i11~ th~ \\C-,rk ,l,111l', thPre \Vt re tho, ,,h,, 
',\Cr1.: ,,pp11--t..!il t<• thi-. icll'a nf r,iad n1:1i11tet1:1.11 '<• ;ind ::, 1ug·'.1t tn 
i;\adt: their respc,n,ihility in thl? 111;1tttr h_\ raihlllg' le~~l 11lJ
jtc-li,)11", 'J'h(• la\,·, a'- it ,tand,. dc,1 ~ .l.\\ a~ \\ itli uch c,b,itctiunc: 
and 111nke-., tli1.:· dttt,· ,.f the tn1,tvt.:, l lear. and th1. ruatl <1ffir1;:r, 
-honl,l he cart•f111 t~• intl'rpret it, p,soyi,i,111 in --nch a :nanner a, 
tr, render theT11 cc111 11J111ical ~t11d cffvctnnl. 



1'1Jl! ivll, nvini.::- i, •r111 i, -.11~~l ,tcd i, ,r ll~t• a-. a (Olltr,lct be
t\\ t'l:11 tlil· lrii-.tc.·l·s and tl,,, ltllll \\ 111, :1 re t(, , IL, the \\ r1rk: 

C ( ) .\' 'r' I, . \ C 'l' F ( I J-{ ( ~. \ I\ I~ ( ) F' l . LT I : f. I C I' ( ) "\ I ) s 
Bin\\ I.I.;\. 

I l, 1. \ H. I > 1- 1 F 'I' I< [ • :-; 'f I ;: E ~ < l [,' 
, 1 \ 1 -.......... ... .. . ..... . .. ,. ............. (l\\l1SJ11J) 

, \XI 1 

. . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . , . . . 
t·ndt:r I f. F. 15. L~n,·..., ,ii the 31.--t (~eneral . \.;;senihl). 

\ \ • ~ ( t ,r I) , .... _ . .. .... .. ..... ♦ .. ....... ~ ....... . . , a~ re..: 
t, 1 niakt: and u,c a dra~ during thl' v,.::i r . .•..... TfJ06 to ....... . 

. • 1 Jc 1c107 at thl! rall' 11f • . •• ..•. ;1:111, pt•r 111ilv per tin1t:- dr.t'.:!gc, . -.u, ,-
jl'Cl t•J the f, 1llci,\ ing t·11nditi1111,: . 

I. '!'he drag- -.liall 1,c appr.i..1\11:d b_,. tlil· n ,:HI -.uper1!1tendl'nt. 
2. 'fhe ro;id " ·ill ht: drat,!g-t:d a, ,11ull .iiti:r a rain a, the 

e:irth " ·ill ,,·ork ;cl\ray f l'lllll lhe i runt , ,i l'ht.: rlra.!..!', \\'ith, 1111 ball in:_:·, 
but ,vhile it i:-. ,till 111r,i,1. 

Da It· . • . . . . . . . . . . . . . . 11 1t){,. , 
. \pprrJ\'t:d :-Il, 1r1rd u i Trt1~tl'l' " , 

~ig·nl1<1 . ........ ~ ....... • . • • • 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
(hair111an. 

T1i1: .:\·1~,, \\"1111: l'n<J: ,\l·r. 1'l1e actiu11 11f the dra~· in 
t'hru\\ ing a litllt.: earth tu,vard t!H· ·c..-:JJtc-r , ,f the r, ,ad ct1ch tin1..:' 
it i, ll~l'd i,:; ~uµplen1entt.:r! h_y the rulling and co111pacting acti, •n oi 
the traffic and the hnrsc ... : hnqf,-;, and th1.: t\\ 11 L11g-eth1:r ::in .. • Jl('C('S

sar_v tn build up a h:.ird, i1npcr\·inu~ cr(1\\'t1 11n the traveled ,,·r..y. 
1--111.• la;:;t legic;la,tnre rccug-niz1:d th1..; fac( "·hc-11 it passed the Ia,,· 
pr,n·1ding fnr tht· refunding- 11f r<1ad t.axcs t11 a nynne \\·h,J -:lviuld 
tt~e 110thi11g hut \\ id1: tired ,,·aL:nns on ti1e n >ad. 'l'he hill reads 
a:s f ullu\\ :- : 

S. f '. Nn. (i . ,111 ac/ to c11co11rng 1· the USt' (if I,!1,:.;011s -. ... •ilh 
1vidc tit,·s 1

1J1 public lii.'(ln,.•a_\'s a11d f'rt•~ 1idi11 ... :: for a rchal(' of a 
pvrtio11 uf 1/icir road tax lo ft'rsons 1tsi11 . ..: ,1.·,1 '(rn1.\" ,L•itli ~1.·id.· fires 
not li'Ss titan three i11cl•.·s i11 ,l•idth ~~·li.·11 llau/111.~· hca~·y luads OH 
th,~ {'uhlic !ii~r.!1,L•a,·s of this :ifatL'. [le it Cllacl.d /,\' the G·cncr,rl 
, lsscn1b!y of /he state of } Ot,'O' • 

Sl'cti,)n l. 'I'hal all pr.r..,ons "·hu ;;hall in good faith U:,e 

\\·agun .... un the public hig-h\\·ar:- 1,f this ~t:ttt.? ,vith tire, t11Jt less 
than three- inches in ,vidth. t,1r hauling- lflad.-; cxcerdinf..; t:ight 
hu11dred p,,u1Hls in \\'e ight, fur the \'l'a1:- l·11<ii11g- the fir.--t da, of 
July, nint.:tllll hunclri:d and :se, t11 (. I<.JO;) and i:acli ,;urc .. :cd1nz 
Vl·ar thcn:a fter. :,hall rl.'.ccive a rcl,atc 11f one-fourth ( 1-4) nf 
their :i ,5e,,cd high,\·ay tax 1t...>r that year. and in like r11an111.•r 
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each '.-IUCC\;'eding > ear therea tter; provided thal such re hat~ :-ball 
nut excer:d the sun, .-,f five dc,llar!:, ( $5) in any une > ear tu any 
pcr~on. 

Section i . .-\11> per sun cnn1plyi11g- \Vith the pri 1\ isiun lit 
Sectirin ( )ne ( 1) of this act, \vho ,hall make an,t .;;ubscribe tu an 
affidaYit that he has fur the last preceding > ear of July first. nine
teen hundred and seven 1Jr any .;;ucceeding- year therea fler, used 
unly ~uch ,yagc,n:- \\·itll tires n, ,t Jes.;; than three inches 111 ,vidth. 
i11r ha tdin~· luads t'~reed111g eight hundred p11un,ls in \\eight. on 
the public hig-h,\·ays ,,t th is ~tate, shall recei,e payn1ent by the 
'J\_1\\ n,hip Tru.:-:tt'e, ,,f the T n ,vn~hip in \Yhich '.',uch per..;nn re
si1le~. , ,t une-fuurth , 1--4) of the road tax a~se.;;se<l anLl le,·ied on 
the pn ,per Ly , ,f ~ai<l p<·rsun. Such pa> 1111:nt ~b;:dl n, 1t exceed 
in any 1.1nc year th.: ~u111 , 1f ti,·e llullars I $5.00) a1Hl all T o\rnship 
Tru..;tt.:1.:'" ~itHl ] \l\\'nship Clerks are ht.rch) authorized tu acllni11-
1~tcr such oa tlJ. 

_\pprovetl ~larch 10, i\. D. 190(). 
There \\ as sutnc c•pp(1-.iti011 t11 thi~ bill ,vhcn it \vas pas'-ed a;:; 

it ,, a..; belii.:ved it ,vottlcl l>e ineffectual in accein,plishing- re.:;ult,;. 
but c:;uch has not pr,n·e<l tu be the case as it has been taken up 
quite g-enerall) hy the farn1cr:- and particularly by thuse \\'h0 ar·.; 
buying- ne\\· \\·ag-ons. 1~hc gt.:neruus rebate is an encl1ura~en1ent 
and a -con1pen~ation for the increased fir-;t cu::.t of tne \\·ider 
tire-.. and after the la\\' is in effect fur a rea:-onable nu1nber of 
years it::- prl1visiun .shoulcl be 1nacl1: 111andat•Jry. 

-4 . ORGANIZATION UNDBR. 1·ttE PRESENT ROAD LAWS: 

Cot',TY St·1·C:HYr~nRs. This L )ard i.s g-iven general juris
dicti,, 11 c,ver the high,,·ays l1f the cvunty. It has the p<_,\yer tu 
e"tahlish. vacate (1r chang-e thcn1 as prnvicled fc,r in the la\\·s. f t 
i~ their duty to le,·y the une-1nill count) ruad tax an<l to expcnll 
the san11.:. They have tr) erect anll repai r all the hrici.g-e-; ahovc 
a certain_ span. \\ hich varies fr l1n1 12 to 1 A feet. and tu pay fc11· 
the san1e b) taxes, the n1axin1t11n of \\'hich is T1l)\V lin1ited tu 
fuur n1ills. except by a :-pecial vule of the peoplL. 

C OU NTY :-\UDITOR. The count\' auditor act.;; as the ..,ecrttarv 
of the bnard of trustee:-. and is rcquirt·d to kec:p ,-,n file in h{:,; 
office the cnn1pletc recurd.;; of all their tra'n~:ictinns, antl reports 
,vllich cnn1c to then1. Ile is al::.o requ ired to 1nakc each year. a 
financial n:p•1rt nf tl1e cuunt) ,vhich in brief ~hnul<l -..ho\y the en
tire business transacted <luring- the preceding- year. by the connty 
, ,fficcrs, su arrang-ed that it \,-ill he a ~unrcc f1f in for1nation, and 
readily undcr:;tuc 1d by the taxpay(">r. 

l ~u.\RD (JI: T Ht'ST!~Es. The lv>ard nf trustees is a local h ,ard 
entru~ted \\'ilh tht.: care of the road" in the indi, iclual t 1)\\ n~hq>s . 
Thi !::i hnard ha:, the po,ver tu levy road taxe~ up to a n1ininn1111 nf 



four n:ill:- and tn expend the ~ .1.1Ht I t ,t p11blic higli\\·ays. 
F, ,r th~ n1, •llL, ,u rai,ed tlit·~ .t"'e rt 1uir\ d t 1 ac<: >unt tr, tl1,~ 
b ,nrd ,,f ,uptr,·i,11r-:. tht· ,:1t1H.:; t,> 1 t 1pp1c ,e,l U) then1 and puh-
11,hc.J in thl:'1r pn ,cec•ding~. 

1'u,\·;•,~11u· l'1.l'RK. 'flii, ,)fficr.r a,.t, in tht c.1pac1t~ (,f s~c.-
reuir,· t11 tlh: board of tru-.tC'<: "· :tnd t!1,· !:l\\ t1 •, 1 equir~, the 
.:, ,uni,· trL"a-.nrL·r t .. pa\' u,·er to :1irr1 tht r ,c1 l t,1,e"' ft, .. thf' t11\\11-
<1ir,. · I-It i, rt.:quired· tu 111ake a 'l'.f' ,rt ,t all de1 lllj1h nt r<,ad 
la'.'c-:- t , the 1 ,~,tuit., audit, ,r; t, > certif~ t I t1ll an l•t 3• t'1e prvp
i:rt,· rl,ad tax lL',·ied lJy the h'"lnrcl ..i i tru~tce-,: tt nake ,.,lit and 
ilefi,·t'r tn the ,t1peri11t<·n.Jt nt of rt a-!" a h t nl all per,,;11 rc
quirt:'tl t<, pa)· r,i;id and pill t:i.xe~ ; t,, 111:1kc t, t:1._ lt11,,rd of t1J 1tr
,·i, ·,r,:;_ , 111 the hr,t }.f onday in each , car, ,, · iull t1t1d it~111ize 1 
nccc,u11t" f,,r thl· h >::ird 1Jf trq,t~t> r,i .iii tht ·r re~ ijit, .ind t xpen
ditnre::, during- th<> prece<lill~ , l ar, ·1n<l 10 ha c.: \'ll'-1< ri t)f all the 
,.:t·n,_ ral t<.1,,•n::-hip fund and l'f rill ihe r0-:1d n,ach11ir.:r,. 

'rn1 R11\D Sl·Pt:1u:-.:r12::,.;nrxr. 'The 1,,., 1 -11peri11t\'nde1tt i , 
required t , expt>nd Lhe rr,atl 1111 ,ne_, 1 ,i t111;: t ,,, 1p,11ip nnder t1Jc 
, lire-:ti, ,n uf the tru:-tee~ and l r, 1 L'pC1rt th -.,Hl1<: ir , itc·nii:z~d -..tah·
nil·nt u, the tLJ,vn,hip clerk ,)11 tlh• fir,t "\f I Hd:n nf • \pril an<l t•f 
,;\r.\'1..•1nht r ui each ,·1..•ar. 

~ 

5 . A 01'11 NISTRATION OF ROA. L> FUNDS. Tn a ~tneral \\rt\ tht! 
n1t•thvd pr, ,,·1 rlul b_\ l::t\\' and tht· r,ffi ,'t r~ nf'.,•t ·<lr~ i11r carryiu~~ 
r111t it:- pr,;,·i-;inn!', are ~hen in the prLcedi1,g- art1clc, It j, a,, ell 
r~t:ibli,hl'll iacl. ho\\'t•,·cr. that lax uu i11t.:'-'- 1net!-iqcl<: prevail 111 
es:pendin~ and arcllnnting for a 1·:rgt; pr"f' 1r11,Jt1 11i thP t:-r,c-s 
rai~e, I f ,r r, 1a1l .a11d bridge purpo-.l•,:. Tl i-. qn1tr 1 11pr 1 ·,1hle tu (!·u 
int•> the a\'crage count: and tind ..idequate rt<.: 1r<l- of n1une~ 1 •aid 
,Jin I,\· thr rna<l <1 fficer~. 

'l'ht: IJrid~e ,vnrk in dilf1..·r1..11t cnu11ti1•, j, let l1\ ,:1)11tral:t nr 
put in h_v day lahur under the !-t1per,·i,inn of t'.1L b ,.lrd ,,i -.uper
\ i,tirs. The practil.'L is 11ut unii, ,nn 111 tl1e , t,it1.. l1t1t t!H•rc ar\? 
a ntunher c)t thl' in1p• ,rta11t point, t•, bt nh,t'r, t rl iii 1,ridg-~ \\'tirk 
,,·hi..:}1 quite g1?11L·rally rec~iYe ver\' lit1h: :11tenti, 11. -

\ \'ht·n the ,,.,-,rk is let b_,. cont1=acL nn 1thpectnr ..,!),·,uhl UL' pr,'l
,·i.Jcd by the hoard (If super, i~11 r~ t1 1 act n, th1..•1r r1 pr<.:,cnt:1ti,·f' 011 
the \\•"lrk anrl t,1 keep a full and act.:ttrdt<: ac..:-,H111t of (•:tt'h d:n ·. 
11rr,!.!n.>~,. 'l'ht: poin1-; \\hich hL• ,-;h,,uld ha,t c~r~i11lh in 111i°nd 
arL th(• i, ,1111datio11,. the 1n~teri:.d f un1i:-hl'.d. t!h. \\ L•rk111~~11-,hip. d1L• 
paintint:·, and the recr,rrli11g-. The data to he rL·C.irded ii.: !.!i\ en in 
a fr,J],_1\ving- paragraph. · 

. If th(' \\'•-1rl~ is put in l,y da_v-labr,r thl· ,a1ne l' •1111;-; ,hriuld 
be 1u~r a, caretnlly nb,t·r,·ed a,1d a c11rnpetl't1t i, ,retn:111 ,h,,ul,1 
fir--t 1,l.' ::,t'Cllrl'd tt"l takt.: 1.·harge ,,f 1he \v,,rk. 'f!h· c__\,111111:-:,iun 
ofier::, it:- .;1.:rv1r1..s to arl\ cc,untic, t0 hl.'lp in ,e..'.unn(.! ,11en tn 

.... 
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in,pl'ct on \\·urk t ' 11..:, 
charo·..: (.if c• null, nr 

are puttin.~ i11 11r 
1,·1\\'llSh ip 1,ri, 1~,: 

t!J act a, iore-111an tn take . 
\,urk. 

;-.. 

County Bridge Fund. 1 t i, sng-~L'.-;t,:d that the fol!, •'lvin;: 
itl'lllS he ldh.l'll 111t,1 (1111~ideratiu11 in rec<,r1lit11-!' the recr1pt •lnd 
expenditur~ oi brid!..!e fl1nd~ each vear: -
Rtceif'ls. · 

1\1n1,11nt o f liritlge fund, on hand .1t be~inning nf fi l'c\! ~1:a:·. 
l.Ze<:l..'i ,•cd ir,>111 count,· trea,ur~r . 
• \111uunt, recl·ived iron1 :-~1le l'i nliJ 1natc-rial. 

l:.rpt·1uiit11re.,. 'i'hL: .. ~ ,hl1t1ld he i'b1::::::1.•d under t\\' ,, head, :\nd 
itellli7Ccl a, f, )ltll\\ .... 

_\'i-:,• firid~cs. 
Span. 
~an11? ui l,nilJ1.:r . 
• u I ,cr, Lrttcture. 

~J ~ll:rinl. 
l "nit co--t. 
Tutal ,:o.;;t. 

F« ,unilati, ,n .... 
11. 1cr:-:-. 

~Ia terial. 
l ·nit c' 1~t. 
T, )tal 1.'u,t . 

. \htll~h•nt , . 
:\f ateriai. 
C11it ('(1:-,L 

1'ntal l:• i-..t. 

f<.cpa1r.,. 
:'llatl.'.rial. 
l~alJ ,r. 

1 n order h) proinnte eC1J1101nical a1hl efti,,ient handli11~ t,f 
count) fund, 1t j .. highl) in1p•.Jrtant to kcl'p n.:l·ord, --i111ilar t,, 
tl1v,c f ru111 y\. ar to yc:i r ,,·hich \\ ill sbn\\' th1.• c, >St c)f tlle brid:!C 
'.\'nrk ti tlH· c0unty attd tbu..:: 1,ring into c,1111pari,on the adn1i11i,
tratin11 ,,f r1 1ad ,npcrvi--c,r:-.. as they succee,l each othL·r. If th1.re 
i~ a cun,i,k·raulc chan~e in,n1 ,car tL• ,·ear tht' recur<!:-. \\Onie\ . . . 
<::ho\\ the r1.:a:-r111 i r thi". Such recurJs \\'<1t1l d al,u he \':tln.•li1 ~ 

in :-htJ,vin~ t:1e nu1n!Jcr, ,i :--tru\.·ture:-, tl1eir !-izc. first cu~l. and I.'.' 1~t 

, ,f 111ainte1Ja11ce. \ Vhellt'.\'er largL' cuntracts are let or the b-';1•· 1 
is in <lnt1ht a:; t,, the bl':..t n1eth<"1ds ur n1c1t\.'rials to U:-,e in brid~e 
,,•1 ,rk ~01ne ct,n1petent 1.:lli,!incer ,hflt1lcl he c1nplnyed. 1'1H.' 1, , ... ~ 
eac11 yL·ar ~1ue tr, incnn1pet1:nt han<llln~ , ,f thes1.· f nn<ls i~ a ,,:ric1t1..: 

,\rain. 
County Road Fund . 1'1ie county road f t111d. althnugi1 1)ne 

111ill , ,11l_\. ha, het.>n 111 ,, ,inc c1.1u11tie::; n,<:.>cl t,l such goc,d a1 h·antag-~ 
that ~ecn1i11t?:l) n1ort'' pern1ane11l re,ults hJ.\ c h~en a,:c, ,:11pli,hc,J 

• 
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"ith it than \\'ttli the f1.1nr 111iH t ,,. nc.h1p le,\. l 11 "" 11e cc,u1111c 

this fund i::- u~l'.', I f,-,r i11JJJr, ,v1nr_: 1n1p ,rt ant r0ati, h) gr-:diJJ0 • 

,rraYt:lin,, , ,r 111ac:1d.11niziu,,. h1 c thcr i.:onut e, t hn-. been Jl,('d 
t""'I ~ j~ 

t1) help ~iut tht hr1dge iu11d tt1 ..: Jn--trth·ting p1:r111anE-nt , 111, crt ,. 
Thl'Sl' ar1. l."x--:cptit111:-. }lei., ev1.•1·, ~1-, in IIJ• ht fif t'l(' c•Junth::, tlll-.. 
fund ha-. bct:n .Ji:i::ipat1.•d in 111ttch the -.unC' 111anner n ha\ c th~ 
tn"'n.s:1ip it111d::-. 

\\'h\:r? C< ,11tr~11.·t:- are l0t ic,r r, ,,1d ,\<.irk tht:) ,:~, ,ul<l ,hu,, 
the r,)st. unit and tul~tl, ui th(' !al • ,r, 111aLc•1·ial ,11r'1 a, tile. ~rn\ el. 
rte., the ani,Jttnt of r<,ad iinpr11\·c,l. an,! JI~ locat1 ll!. (Jl!i1.:r ex~ 
penditurl..':-. .:-uch a-.. 111:ichiner). n.::pair'- :i.11d ,,u(•h ite1n, -~l<'lll<l iii.! 
carci11lly i-1.•purted tu!;Cltll'r "ith th,· clatl', and ti11 i,.up1.'r\'1,or in 
d1ar~l' uf tlil' ,,·,irk. 1'hl' it111d fh,,td,1 l,1.: di Lrih11!l c1 ..... i~l1rl) !l' 

p1,-.,ihh: h) each :'.'lllJH'rvi.::, ,r in his di,trict lntt 111 C•Jnjuucu,,n \\ ith 
the nth1.-r ,nper\'i~, 1r, t, ,,,·arr\ a -,·,tl'l11 uf r\1ad, dlrc.-ad~ piannc I 
for till' ci,unt, 

Township Road Fund. 'l'ht 111; ,, r•Jad la,, gi, e pr<,n1isc·, ,J 

,1 )111e excellent r1.·!--t1 It::-. but thl.' J 1rt1cti, :ii ,,•r1rki11g or the ,anlt! l1.a-. 
01..:1.-11 -nch as t•• ·nl'rit a th11rc1ui;i1 di'-Clt~,inn of ..::t>Il1\! f.lf t~1(' prin
ciple~ involY<.'<L In thl' nr'-t pla("..: the urder ,)1 lH'\\" pru, i,101\, ,,f 
th...: la\\' ,vill hl' taken up as iully 11-. pns-tl,I(' a, thcr,~ 1;:111::; to he 
a Ytry "erir,u:-- lack 1)f infunnatir,n ,111 t!11-, !,lJl>Jtl.'.t. 

1'H1~ 'f(l\\"X~II ll', THE l·sn R_ci \I) J )1~-rR11·1. 'fh-.: act n1,tkc·- it 
111andat1 •l"_\' 11p1 in the h iard ni tru,tec, lJJ c• •n~u!tlh-: each Cl\ ,1 
tt>\\'ll~hip int11 on1.• r1_,ad di,trict. In a nt1111L11.:r uf plac,., this pla·1 
has nut h1.l'll i(.Jlc 1\\·ed a1vl thn-. t~h· tir::it rl qnire1n~11t cii the la 1\ 
ha:-; b(.'tll \'i ,]arl'rl. 'fh<: uld la\\' g-J\'e the pu\, l'r , ,f <11,--:r1:tion t , 
the tru,t(.'I.':, as t,i \\'hl'ther the ttt\\ n-::hip sh11ult! h, 111a.!e i.ntu nn~ 
roar! district hut the llt'\\' )J\\' takl·::- ,l\\'a\· tl11 rJl•ht :➔ nd 1n::-1k,·, tht.." . --
l O \\'11 Shir the nnl.v legal ruJd cli,trict. 

~l'HF <.~1~:,..;1,R \L 1't1\\ ~:-·n11· l{c1 \11 l~\·.,11. 'l'lll' 111axi111u111 ll"V\ 

pr,,perty f,,r t:1is fund i, fo11r 111ill, :tnd ,,·a, i(lrllll'rh ._,pti,,n:1! a, 
t<, ,vh,·ther it ,h11uld hl' paid ,n ca.sh t'r lah11r ht1t ·the 11e\\ In" 
takes a,vay t!1i, r1;..:-ht ◄ 1f ch11ice and requirc::- tlit· t;1Xt''- t,1 he p:Li.J 
in cash and t1l l>L' cnlh.'.Clt:' 1 1 a, :1r~ the> 1>thvr ta:xc. It 11,1,, Cl•ll

stitull"S the g-l·nl'ral t1Hrnsh1p r11ad fuud ,,111 ,)i \Vhirh ~l! ..::1:-ti?n .... 
fnr labc)r 1 ,r 111aterial ic,r thl' lt•\\'1J~:1i1, J1all ht' ii=1icl. " ( · 11 <k·r the 
old la\\' all rnad tax('~ in thl' t11\\ n-..hip:- ,\-hl'r1.• there• \\":t.t- nu (nn
::-11li1lati,)n <if the r,1a,I taxL, "l'fl pa_vahk, ,vitl1 th(' tir,• in,tall-
111cnt nf the cnunty and _-;tatt I a ,c:-.. \\ I 1ile th1.· rt ,ad l,L\ .. 1.-:, in 
t11\\'tl",h1p::- 1\'here therl' had hee11 t11i, u,n ... nli,latiun ,, ('re l' n .th!~ 
in t,\ ,1 in,tallnicnt::-. a-. ,, erl'. t?tl' 11thl'r taxe,.'' -

1\..; the ht\\' nn\\ :-tand:- it i, the _rlttt) (,i the t• ,1, n:-hip cll'rk 
"·itliin inu1 ,,·e1.:k~ attl'r the tu,vn:-h1p 1n1:--tl'e, hctvl' ll'\'1t•d the 
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propt'rty r,):-1,l u,x TO c1.'rtlt)· Lb1.: .::-,11111.! tn the l.'1.•lllll) .i1.1ditor ,,ho 
,hall \:llll·r it up,,n thl' tax li,t, f ,r 1·nll1..·c1io11 Ii) th, county trt::tS
ur<'r in (.Jl\e in,r:illn1 t·11t .* 

l'\)':\I 1:;,.T T11 'l'.1\\ :,;,un• Cr.L:Rt._. 'I'll'-· ~,,11;1ty tr1.';1,t1rlr i -. t1.

qnired to pa~ lJ\·er to tlic t, 1\,·n,hil' clerk 1. 011 tli1.: l:t-.t .\lv11da) in 
.\pril and tJ1.·tober ui ~a1·h : e~,r all th1.· r,,,uJ ta:-,;:e._ I ,el, ,11Q'n1g to 
that t0,v11,hip an.I to n::~ei, e ., dupli~·atc- r1.•c1.•ir:it lur th<· ~~1ne, 
onl.! 11i ,,hich '11.: li ill rctaiu ,1ud ,,11e qf '"liic~1 h1; hall delivt:r tu 
the tru-..te1.'' lwi ,re tht fi.r,t ~lunda\ in .\I~) or ~l,,·cnibt r of 
that \"ear 

l~.:-..1·r:'\lil I l n1 ( tl 'l'o" ~--1111' l• 1·~1..... 'rhe t ... , n-.hq> tru,tt:-c~ 
arl'. rl'q11iri.:d t,.1 -.pcud thi -- llJr)Ilf-)' 1,y ,1ne 1) i 1\1.•; 111eth,,d~: 1 l) 

1'hey 1nay let ti1l· \\ irk h) l·t)ntrac-t tc, 1hc I, 1\\'C::- t re::p 111,ihle bid
der, (ii". I 2) ' l'h1..:y 111ay ,tppr ,i111 l'f'\ad :-t1111::ri11ten(!t.:nt~ \\ h, I ,}t._tll 
be ::-.ub;\;.::t t•J l~1cir lirerti<1t1s l1ttt \\ ho -.Ii.all o,·cr,~c t11\'. \\'ork. 
'J'hi,; ::-l'cti,)n ni thl.! l..t\\ ba~ bi.:cll ,·,~r) ,e1i,111,..h 11i ..:1,n l t\l( <l. 

t 1 l \\'h'-'n all nr n11: part uf tht.> \\ 11rk ic: 1et b_\. ,'l 111 r.1ct thl! 
tr11~Lee.., haYc ~llpf'r, i:..ir,11 c,r tht: \\, irk to the e""tellt ,,t fl qniri11g 
the· cnntract tr) b, iu!:\ and carefulh· 12·..:l'CUtl d. b1it tl1t· 1' ar,· 11':Jf 

tli~ilil,· ft, to/.•,, !ht t-:111/ract i rtlr,·r· c(1/l.-·cti-: .ly or 111,ii':·id11ally. 
'l'hi:s ~y,tc111 i, .. r lettini,.:· :11111r any part c,t the ,-., 1rk ,1- n,a) l.>e 
d,)nC und,:r tht.: l:1\\ 1, c\ i_;uud 1..1IH~ \\'hen l'' 1p,•rl: cXcClltt'•l. rn 
1na11) tC•\\'11..,hip,. h,1\\'t:\ l'r. c-, 1ntract, h~1, I.'. !teen ht in ,nch :, 1nnn
rier thar th~: ha\'1. dL'i~:1ti:>d thei• 11\\ 11 pur11(1,c. !~11.1d contr,1ct .. 
-.ho11ld nl'vcr bi: lrt thr,n1gh .;1111pt t1ti\'e l,id-. iri \\'htc}1 Lill..' t111it~ 
up, '11 \\ hich th1.· hicl-. are 1natk· ;1rl..' t~tl' da> L1hor ui a 111a11 and •Jf 
a 111an :111d ll·a111. Thl· 11nl) <)b.i~<.:t fur letting :L Cl• ntr:ict is t,, ar
c,,111pli~1t a ce1i~ti11 piece uf ,,,,rk ec11nn111icall> a11'1 \\ ell and at a 
cert.1i11 t•Jtal en t ,Yhicl1 j.., kn,1\\·11 h1.·i,,rl" the \\ 1 1rk j, lJ(:Qllll. 'fhl' 

'-' 

dn: lah11r c, 111tr;ict i., ilin111rlricall., 11ppti-.~d l(I e,tch 11i th" e. 
\\"hi..·n thi, 1ncthuil i, f<,11 11\\(;<l the 1,,,vc,t bid-.\\ ill al\\,t,·,... l1l' lt1·,,er 
tha11 the real n1arkl'l YaitH' of efficient )ah ,r, \\ hl'thl'r 11f 1Ll~u1 ..._,r 
te:un. l'his l>l'in;.:: 1 n1e :-i Ill;tll \,·h,) l,id, lu,, er th~111 thl''-1.' \'alues 
11111,t f11rni ... l1 ,, c,.1nd rate l:11,or e\'en t11 pay t':Xpl..'11::-C'-. . \l,,1 thi~ 
n1l;th,1d uf lelling- r,1ntract, put~ a pr1;:1nit1111 ttp,111 ~li1\\ \\'1,rk 
;;n1 , I t her..: i.:-- 111, ,vay ti 1 <ll'tL·rn,,n._ h1.., fort'ha11d ,,•hat the fin~tl C•J't 
r,i a11•: i,iect· , ,f \\ "rk ,viii lie. Jn letting- ", irk by t:1111tr;1ct the 
tru-.tee~ ~h11uld have an e,t 1111ate prepared l,~ a c, ,111pC-tl'lll rn
g-ineer ,,f the 111unher nf :,ards 11f earth tu bl' 111uv1.~d, c11lvert,;, 
to lie Lr>n,trncted. tilint! t,, h1: dnn1."', and ;ill 1he ,,•,>rk necl•.-;sary 
to 111~1ke a fini::-hcd ji,h. .\n ;\tlY1.·rtise1ncnt fc1r hid, ,hnuld be 
in-..c rte,l in tht' papers fur a rertain pt•rio1l (If tinie. < ln the 
datC' --1.·t all th1.: hid .. ,h,,uld be npc-11i:d and the c1111tr:rrt let to 
the lo\,·1.·,t re:--p1111,ible bid,lL'r. Th1.. ct111tract tr \\ h• ,-.e hie! is ac-
1.'.l'pted should lie required t11 furnish liund 11f ,a,ffici1.·nl an1t1ttnt 
t1J guarantee the faithful perf<Jrn1a11ce uf the \\ 11rk . .. 

~ 



• 
34 

( 2) If the tru tcc·s decid<' t ) ha\ e t,1 " >rk dune unckr the 
supervision of road superintendent . 1 1t 11 1 )UI J be elected for 
thei r qualification~ along- ln<lt hn J h la\\ a .. rt-, i~d b.~ the 
31st <~en era I A:,,e111bly pro, idl that , nt 11 )r than four men 
n1a) he en1plO) ed for thb "ork. 1'hc ht t r u t ~a-.·e been 
secured so far in t1H,11-hip \\hcr1: r,r1t n1a1 a I d1r~ct1on of the 
\\ hole ,, ork. Tnr.~•11slnp fruslecr ,,r t ht I, f' or coMn/, 
offitcr.'i arc 11ut cli.r:iblr for lh1s off1,l' I, t and all pub/ c 
offitc•rs sl,111,/d al all tiluc.s stand , 1 u, 11 t , r~ 11 t s,110,, lo tl,c 
pcrso,rs to 'h•l10111 the ':l'nrk of , ~}II \It 1 /1 , • r s I I and , ,,d,~r 
110 cirr11n1sta11t"rs should th,.,\' he " t11 \ 11,u r t le. rested thrr,•
i,1.'' .\"r1t/1cr ,1l1C,11/d tltrybe.t,i,,d [1_•1i11 1 ll,/, f' sr1frr1ntNtde1t 
lo -..,·or!.• 011 tlr,· , oads, as tlt11t rut, t/1c111 , I , t ,1· n of cn,-
ploy,•c. 1,•lzil,· tlrcy arc rcq111r<."d b\' tl11J c fc - r ll1e "lL'ork 
oi thr ::,·up, ri11tc11dc11t and tu dr111a d lhut II , h, .spent ,,, 
a co111f,•f,•11t 111(1111,cr ,)11 fir, roads It \\ 11 h h ttc:r to havt.• 
but O il< c;uprrintendlnt fcJr th1. to, 11-.h p • n I t hirn have if 
ncre. :-:lry a 1111111bi'r of n;;, 1 tanr., 111 ,tht: r I' , takt c-:\re , 
1ninor rt pair . 1'he 111, •rt tht ,, nrl, 1 c I c:r tr 1• d undr-r on 
111:111, the 111urt' l'.'conorni1·aJ ,, iii l1c.• the arl 11 1 ,tr 11 1 1 f the road 
fu11d,;, prti\ id1.:d :t cn111p1.:ti:11t 111.111 I" lc,·tt.d 1' 1« funcl, of th1.: 
a, c·r~igt lo" n..,ftip arlltH1111c; t,> ab 1111 • 1 ... , o I' , r , nd ,f th,,; 
a1nount i. dividC'd an11,11g- tl11 re or 1nur up ·r ntt.nd nt .... the prr-
111.int•nt re nits .icc-01111,li,h,!<I l,, .lt", " 11 h rn r11 1ur11 1'hi-. 
n1t·thnd i, li1tlt.· h·ttt.:r tha11 the old lab 1 ,~ In 1,)n1e c.ac.e ... 
a, ,vherc a ri\·er di\'idc, a to,, 11 hip ,.. 1 11 r 1 1,. 1 1 all onchtion 
i ... i111po ed. it i-. 111.:cc~~ar,1 Ir) ha, e t ,,. 1 ..,up r ntlnde:nt, but not 
,non:. . \ hn heen s.tid. thi.: ti 11..,ti:1.: 1-. 11 •t "~ o' t l he1:01ne the 
~urerintendent of 1,oad • :ilthc ug-'1 thr-; 1 h n,.._ I 111 111 n nurnber 
oi case~. fn one cat: \\l1ert: tht f1)\\'1 ... ,IIJ) 'C' 1rd.., \\(r(. exarnined 
In the Con1111i,,ion il \\.1-. found tl1at I lt 1rct trn t e-. ha I 
d~\'idcd the 1none) equal!_, ar11~1ng the 11seh t· Litt 1 <· rt ad \\ ork 
,ho\\cd very poor 111ana,::-r11hnt nf r,,ad turrd, u1 I prJct1C71ll) n} 
Rood \\a acctin1plishcd \\ith Rh ,ut $1.5, > \\hilh \\:l-.; pent on 
the road durin~ t

1
1e ) tar. '!'he 1•xcu-.e I'- gn· 1 t lat It I clearJ,· 

oppo:,ed to the la,,· aud ~011trar_, to public pohc, 1nr the tru tee.;; 
t • elect then1-.eh·c, t, offi cr, kt·ep their n,," t1111t .ind audit their 
O\\·n hilJ,. J f rL tru,tec ,,·i he tc1 be"·vn1r u1 r1111 nd nt of road-.., 
he ,houl<I fir..,t re ign a tru .. trt:. 

County Financial Report . Chaptt.·r I I I nf the la,, of 
the 29th (~eneral .\, c1nhlv 1 c1111irL' tire auditor to publi::.h each 
)Car. durin~ the 111011th t>f J:.nuar\', the fi11anc1al rep >rt of th-. 
c, unt). \\'hich the upcr,·i:. ,r "hall ordt r prnncd in parnphlet 
fo1111. and di,trihutcd a111ong the ta:\'. p,l) er oi the count,. 'J'he 
la,,· late, defi11itel~ ;1 Jarg-t: n111nher of tternizt cl account \\·hic'1 
arc to be included in thi rcJ>Ort \\ hich d , n"t 111:ed to he n1e11tion-
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cd in detail. 1'lit.> 1:1\\ (:]l.'arly intt>nd-.. thi, rt:p1Jrt to includ, ~1 rec• 
\)rd nf all the lran:,actiPll~ of th1.: c111111ty ctntl t11\\'ll'-hip oltici~l':I 
inr the ini~1r1natio11 1)f the tax pa) 1.:r'- r,f tht> county. ~ 1111e c11un
ti1.:.., ha\'l 11, it i>1:i_!11n t,1 i,-.11e tht:"e rl.'p 1-rt,. I 11 , ,thl.'r cc.,1111tic, 
the c h,1\'l' l1ee11 ('11111pih:d in sn,·h ~t ,, ay that they gi,·<· ,·ery little 
if a11,· inforn1atio11 tC1 the tax pa)"f'r a:-. to the cxpi·11di tur~ 1 ,f the 
fund~ r~-1i..,t·,I. :in,1 it i, quc:!-tionable if s(,nh.~ (1i the111 ,tfl \\C•rth, 
of di'-tributi, ,n a ;1 ,, nr1.:c "f in f11rr11ati,_,11 c1lt111g 1hi.., line. Such 
~1 rep •rt i ... \.·le.iri\ 1nt,.:11dl"d to ce>n\'1!) i11ic,rn1ati, 11 conc,•1 ui11~ the 
kind nf "ork d•Jl\e and the ~111111u11t acco111p}i,he d \\'itb the di111:,
cnt 11111d:-i. :nul 1i 1t tlve, not rl•, thi-.. it fail,- in its puq, •'-1; c• ,111-
plett.:J). ;!'hi, r('p rt ,h, ,uld be -:u gi\ t'll th,tL an,: nn(' I, •liking 
11\ er it \\ ill 1 n•>\\ i11r ,,·liar purper!'\c"' the 111n1H') ,., ~1.:,, • pl'nl. 'f}lj ... 
applie ... eqn,tll) ,, c.il tc, thl: hridgl' fund •Jr to any of the> ,1tht 1· 

c,i1,.1nt\' full.Jc:. .• \ l..1 rge priJJHrrtir,11 rd thl~t.! rtp11rts ii ) lltit cn11-
ta111 l ve11 t.1 1nrntiu11 c, f the l'Xl'enditure., 11f the- lu\\ 11-hi11 rut1d fund 
ancl tht la\\' ,:ler1rl: 1•1 ,11te111platt~, tl1at the rcpo1·t , ,f the t J\\ 11Sihip 
iru,tec~ :-hon)d lie l0 111h01li~d in ~uch a pa1n11hk:l. :--:-f'•ithC'r .,lre trll 
repc,rt~ nf th, tc," nship Lru,ter_., ah, a), print, r1 in the ne,,•,11:1 
per, under the- iJr<,l'eeding-. <..•f tl11..: bi ,arr! 111 :--upervi--11r, as rile 
la,, rf'quirc, . t lit1.11 titlll:'::. 11r, rlp,,rt ,1i thi, fnnd j..., 111nd1.: th,tt 
the puulic li1cl) k110,, i11 \\ hat \\ av the Ill• 111l'Y is 1,ein~ ')H llt. 

Th1'.", lack h~1., pr<•hahly helped t,, u1:tke th~ 1ru~tte, 111,1rc t".tri.::h s~ 

i11 the r, p11rt, \\ i1i\·b they hand in. and it i, pri_,h:1lil_v trn that 
111.iny uf tbi: c11u11ty audit,,r du 1111t print -.un1~ n( th, ~~ 1 ~port«-. 
'fh1.: ,. ~tr~ ~:11•~lrlr oi 11 0 \ alne. J n a htr~e 11u1nht.>r ,f c-~t ,..:~ the . . . 
tr11,t, 1.:5 ha,·1:: 11,,f l'Vvn n1ade a r1c;pr,rt ,,nd it ha'- ht~1; 11 f,,und by 
the C, ,1111111,,ion tn be qui ti." till' c,)111111, •ti thi11g- for~ i.:titliH_v ;.ttHlit, ,r 
tc, h:i, e ,1nly fiity per cent (,I tbl· rt·purls frr:nn th1.: l11\\'J1:,hip., •Jll 
lile in hi'- 11fiirl'. 'l'hi.; careles-.111·,, i, i:lc>arh the f~nlt of lh~ 

• 
:111dit,1r a~ hr· is fL"'l" ,n,ihlt il.~r l!"ettint.:· tlil':il.' fl{l•Jrts fron1 tlil.! 
to\vn.,hip in :ind reqnirin~ thern tu he 1·• ,rrect bvf<,re he uh1nits 
tlic111 tc, thr> l, •..trd ni ~t1p1..rvi-.11·s for their ;q>Jlfil\·,d. 



SECTION FOUR. 

1. Law EstabU:.hfn,r the State High~ ay CommJ,sion . 
'l'ht.: la\, l.'~tahii-.hing tlt<' ~t.1tt• 11 igll\\ ti_,· C\,n1n,i~ ir:l.)l i:- kill•\\ n 
a.:: I f1H,~ 1.: 1:ilc> 3;-1. It \'~, p;1-..:-crl Ii, tl11.:: JOth 1":,c1h'ra1 \.., .. en1h!, 
a11c1 ,q1pr,1,·\.·d \pril 131 1,,n4. 

Ill • I tJ to c-n att• a hi:,!111\ ay (lllllll11,si ill it1r tlH· ~rate c,f 
lo":t· ,ind dt.>tiini11g tlh d11t1\.·-. <•f ,~1ne (.\dLiiti ,ual t, (haptr~ 
iour \.t,) <•f tith: thiitel'n tXllli 1)f the 1..\d,. rel;1ti11g tu the: 
,t:n~ cnlltJ~\· t•f .igril·tdturl:: .t11d n1L~ch:1llic art;,,. 
I~\" it t.'.llilCllrl h~ tlu· (;l~111•ral ,\-,e111l,I) "f thl' Statevf l 1\\c1: 

~,~c l'It•N J. ll(-:;h,;.,•uy L {Jll/1/li.-;.,i,>11-/)"lirs. ·rhat the l t i~\il 

::;t;1t(' I. ulh.·!.:l' of \!;!'ril't1lttHl' and 1\l('cl1a11i( .\rt,. at \n1c,. ,li,dI 
.tL·l" .1, a lii~li\,·:1, c,,1111ni- ... ;<111 for lil\\'il, ,, J1r"c duti\: .... -h~Jl l,,_: 

I, 'ro tit~\ ise and ,ld1)pt pl::in, :111, I _,·,tern- 11f hi!(ll',\ a_, (1 . .lll

~trur.tic111 an.! 1nai11tt:1l~l1t1.:lc, ,uitc·d ltt tlii.' lll'cd, , ,i the <liiTerent. 
t11nn1i,-; ,,i tht' -.t:1tc. and C<>1nh1ct <IL·111u11,t1ation, 111 ,nch hig-h
\\':1,· 1..·u11~trncti,;n, ,f c'Ot111t; ,up~r,·i~r,r . . t,,,, 11-.lii11 tn1::-tet:,. -.ur,c:r-
111tl.'"nde11:,, tt1ch•11t., of ht 1.·{,lleg~ ~u1,I L•tln rs . 

.!. 'l'u di,..,c111i11ate i11 i\.,nnatinn a11d in,tructi ,11 tn 1.'.0nnt_, 
:..upervi~ar .. and ()tlH.' r l1igh I\ ~1_\ , ,ffi1·t·r, n h11 n1akc> n.:quc;.,-.t, t > 

;111," t·r in•1uirie-.. and :Hh i,t' -.uch ,upe1, i~,)r!' ::ind c ,tltl"(•r, 011 

'lll~,tiiln-. ptrtaini11~ t<, hi~h ,, :1~ i1111 ,n ,ve111c11t,. con-;tructil•n :1n i 
111ai11tc11nni:t·, and ,rlh·n the bf1ard uf ,t1pt:rvi:-or ... , ,f a ClHll1ty 

adjndge that till· 1,uhlic 111·ct:--,it_, r,~quin:.::- a pulilic cf1.;.1n11n,tr~-1tinn 
c,f in1prov.-•d liitdl\\'ar, ,~,Jll:-truct~Pll 11\' tHaintenan.::I.." i11 :,aid tou11n·. 
a11d ,o reqttl.',1. nnJ :t~rl't' t,, fnr11i,h nece~:-ar_\ li.J•)l,, h~iti ~1~cl 
111ntur fl Ci \\'\'r iur ,:unc, tit(• l·,•1H111i,._i,i11 :-hall il1rni,h a., .-.,}r,n .1-

f_lracti e:ilil1" th('re:1f1t:r, c1 trained :111d ,·, ,1np1·tl."llt hi!..!:h\, ay ln1il,kr 
i <ir ,n..;li d,~111r,11..;t1·f1ti1111 fr1·e t" th~ l·••ttnt, . 

J. ']'. 1 ioru111':it1• r1:a,, 111al1ll" rr)ndid, ,n ... and tl'!:!'1tlatinn, h,r 
public dt•n1,,n,tr;iti l111, a11d 111 pr011111lg-aat,· a,h•i:,L•r~ rul1!, and 
rl·~nlati(ln, f, r thl1 l'l'p:tir and 111aint,·11:u1et> of hi~lnvay:-. 

-1- 'fn kl·t p a n.:c,,rd 11f ull the i1np ,rtant •Op,ratit•ll:- c,i the 
high,,ay l'1 11111ni._..,,.,11. clnd rci,,,rt ,:11111· t11 the- ~,},t'r11\1r :1t th1• cln~c 
, i ca-..~h ti,t.:al ) var. · 

~t:cTrns l l. In l~IT1·t't . 'l'hi, art. hci11Q· di:-..:1111.·d of i1111111.:d

ialL· i1npt 1r1attc(• ..... hall tak, t ff tel and he in' i,~r1·L' , ,11 .ind a ftl!l' 
it:-- pul1li1·atiun in tht J{tgi...t1.r and f..• :1der ~11HI l)l .. 1ll o i1h.·
C'~q,it.tl. nc\\·-,paper-.pnbli~hecl :1:t l )e-.. \f,, in(•~. ! ( 1\\'a. 

\pprn,ed 1\pril 13 . • \. [)_ l11P4. 

• 
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I•un1l~ fur catT) ing- 11ut thi:) bill bcc, •111l' a,·ailable J nly l :St. 
IqO-l,, and tbl'. pr\..>\'i-;inn~ of tht..: la,v fullo\\'l'<l in tht~ ,vurk uf tht: 
C()lllll71::,Slt lll. 

The appropr1atiun f, >r the firsl t \\'ll years \\' :1:-- $7 .oou.()() hnt 
the la::-t C,eneral \ "~etnbly ·111crea!,ed this ll, an annual appropria
ti, 111 of $5.000.0<J. Thi~ i..;; thL' s1nalle::.t an1r,unl apprupriat'-·tl Ii) 
any :-:.tate that has establish1.:d a hig-h,ra) co1n111i,si1111. 

?. Organization of the Commts;ion In cnn1pli;-u1ce ,vit ll 
th e: alhl\'<: act t '. it: 11 ·~h,, a) C•Jtnniis:--ion \\'a!- organized b~· the 
a'-:--i~nn1e11 t nf the \\, ,rk tn the fJivi-.i1111c; c ,f Engin-:erinµ: and c>f 
\t:-riculturt' and the l)cans 11f thL·Se t\Yu divisivn, beca1ne the 

1 >i r~ctur , •, f the C 01111 nis-..i, ,n. 
1'1ie in1111l'd iatc l",trryi11g out ,1f ,tlt< .. "11rk h;:i, b\.~ll under the 

clirec-tiun of 'fhu::-. 11. :\lc1cI)cn1ald. ~Ir. T. 1\. l)a\i1l:--1111 ha, 
charg\.· ,,f tht.: road 111achi11e'-. :.\Tuell t)f the \\c•rk 11i ::-urYcyin:-r 
drafting-. care ( 1i n1a\.hine,. l'tC., i.;; d(llll.' ii> ,tndent, of th<.: C •l-
1'.:g-e. 1'h'- L't 11111ni:--~1, 111 i!'> f, ,rtnnate in thi-.. rl'::,pect a., tht-rt are 
a lar~I.:' 11u111hvr 11f 1nen ,yh11 are ~killed alnng the~l' lines ,\·hu 
arc aYailahl'-· dnnn~ the -..un1111<.·r 111un.ths ,vhe11 n1u::-t uf the ruacl 
\\, ,rk is done. 

J. Work of the Commission. ln full1)\\ 1ng- th<.: dl'tai).: ni th,~ 
la\\ the \V()rk r1t the l't,n1tni:---i(ln has hc:en divided int<> iour 1nai~1 

clas::-1.'.-.. . 
. 1'ht.: l{{1ad ~chn.,J. 

l'lan::- and Puhlicati11n..:; . 
I )en1nn::;tratic,n \\' , irk. 
r.:x1,crin1ental \Vork 

'fnE Ro.\11 ~c111H1I. ,,·a-; held in 1qo5, June 12th l11 1:-\th. and 
\,·ill he ht:ld thi,. :ear :\ugust 13th ,t,1 19th. The dale \,·a~ pla:e•l 
later in the ,u1nn1t:r t 1 g-ivl' pe, ,pie a better l·hance t<1 attl'll<I. 
'fhe r,· ... ult, ,ver,.: Yi:ry enc1 ,uragini; la~t ) \..'ar anJ plan-. ha Ye been 
111ade tnr a nn1ch better anc.l hroa(ler :-C• 1pe of lecture.::. and dtn1un
,trati1,n \\'nrk thi" year. The ai1n ,,f thi..; -.chuol an fluf tht' 
\\\.irk th;it is gi\·en i:; t11 train 1nen t,1 he practicable an<l up t,> 
clalt: r, ,ad builder~. There i~ no nece,..;ity to takl' up a discu:;~ion 
in detail a::- the \Ylinle question ()f rnall in1proy1:•n1ent in rthe state 
i.:. one qf 111c11 rather than tnunev. 

l 11..\s:,; .\Sfl l'L;u1.1c \TJ11.\S. 1'hi~ re,·isitn1 nf the n1anual 1~ 

the f,)ttrth hnlletin uf tht: Co1111111s:-il)ll a-.. follu,rs: "f'r<,od l~1Ja,1.., 
f>r11hle1n in T11,Ya." "1qo5 Editiun uf the ~lanual,'' "First .\nnuat 
I{ep,1rt," ancl "1r10C1 Revision of the :\lanual." .\ reprint ,vill 
al-..o be taken f rl•lll this 1nanual of S1:ction Si:--. on "The l)r;i~ 
\letlt.icl uf R ,ad :\laintenance." The editiun-; uf the fir-;t t"·u 
•bulletin:- are nc1\Y exhausted but Ct)pies <>f the three la,ter \\·ill 
he ,;,ent free on reque-;t. 



'flh• sp1..l'.:ificatin11::: and st,111dard )'l::u1, ,ho\\·n herein are type 
oi tl1l' kind .;;ent ◄ 1\tt npun appltc:ni, ,n hy r1J~d c,ffic1.: r :.. 

l lJ!.,111:-;~T IC\ r1, ,:,.; \\'n1-:K. 'fbe C11111n1i-..-..j,..l11 ha, -..ent ~1::: 1nuch 
ct'- 11c1::-:,ibh: e.,pl'til1 nc1.:d Jnl'n t11 ht•lp the ditt~rt'tll c,)nntil'-, and 
to,, n:-hip-. ~tart ,,·1th thv "·urk (If pern1anc-nt bridge an,l t:ttlvert 
,vork. 'r hi, ,,·,.irk l1as been dnnl.' ,vithDttt charge, e_xi;ept f, •r rhc 
:1ctual li, ing C'XJ)l'll"-C':- in till' l.'1H111ty. ( \>11ntic, or to,,•n-..hip, de
siring- :-t1ch \\1trk do11l' ,l,nuld i\ritc tu the Cu111n1i~-..i ,11 ;1s -..r ,011 

a~ p1J::-.:..ilil1.· c1-; tht.: r1.'que-.t~ !<1r ,uch ·,, nrk ar1.• cuntinuall~ in-. 
cr1..•a-;111.::.:·. 

I~~1•1:1{J:\t1~~·r.,r. \\.tJRK. ThP e:.,q •t~rintl'nlal and inv1. -..tigaung
,,·11rk ,,f the Co1n111i,siun ha-. lH1T1 al,1ng- SC'\'er:il line", uni.' 11i the 
rhic>i bl.'ing- the rnad i:en~us prc:li1ninar_,. rl.',ult-.. 1..1f \\ :1ich are g-i,·cn 
in S,:ttion , .>nt. 

l{cJ ,1, I~.\ H• iR ,·n 11~\. 'fh1..· ('0111111i:-,io11 ha .... ai..:l'e,, t I tht:1 1na

tC'rial-.. and tcstin).! 111ar:hjne-: c,f the En!.:!inerrin:..: I)i,·i,i,111 oi Lhc .. 
Cr1lk•!,!l' and i-, pla.1111i11~ t\.',t" , >f n.,ad 111:1tcrial~ and <.'l•t1i.:rete 
plain ,ttH1 rl'inforced in runjuncticJn ,vith thi, 1Jivi5iun. 

'!'he 111,u::hine, O\\·ned i,,, th...: ('r ,n1111is~i• >11 cnnsi,t 1 ,i the iol
lc\\\ i11Q": a 4 .::-: linder J )evai :\l•ra-.inn ,111tl Jn1pac-t ~laLh1ne, a 
I . L C. hriquette 111aehine and a f'a~e-J1)h11:::.011 Cr11H:ntat•1111 ,na -.. . 
c:1inv. In additi,,n to tht-..e :i 1 oo.oru pr,und bea,11 te.-..ling rna-
chine \\'ill he added i1111nediatt>l.:, t•Jr 1t!11..• cnlYcrt cxpc:ri1111:nt-.. 

Rrt\11 ?\L,T.t:IUAI. 'fi::31':-- 'fhe i(ill1.>\\·i11~ table:-; sho\\' te::t-s 
c,i r, 1ad 111:iteriab 1uade llllt.111 ,·unph:.s uf crtt,lied ,tPtlL' ::ind gra, t!l 
s1..·1H in b\' \'ilriuu~ countic., 111 lhe ,tatl'. 

RESULTS OF ABRASIONS AND CEMENTATION TESTS. 
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SECTION FIVE 

.\, ha.;; r>l'L'll ,tatl'd tltcrL' .1rt: ap1 1rr,;-;i1natl'ty tOu.oou 111111.!5 of 
i•uhlic niad:- in th1: :::t~1lL' and oi tlri .... n111nl,l'r nc,t 1n, ,n __ ~ t11:-i11 l ,000 

111ill.'.':- at the uut~it\(' havi• rl~cei\ l'<l ,\ -,urfaci'll;.!" r)f :..!rav~I or hrukl·n 
:it• 11IL'. 1'111.:::-1.: ligure~ ~!iu,v t11t• n1.:1.'l':-,ity 1 ,f adoptinl!. tih~ bi:--t and 
111c1.:-l L'C11nc,n1it:al rnl'th1ids l•f e.1rth roa<l c,111--tr11cti,,11 an,1 n1,ti11-
tl'nancl'. l~\"t.''.11 f,Jr L'11untie:-, "hich are 11,in~ c,,n,irlt:rabl\: ~Tn\el 
i1f uther .:-.nrfacin~ 111;1trri:d the l'arth ruad i~ tir.:-t in in1p 1rtance 
f1 ,r it i:-- 111,,ncy \\·a-.te, I ir, irnprl•\'l' :t pU1lrl_y l111ilt 1::1rth ri1:_irl ,, ith 
an\" SHrfacin(!' n1atl.:'ri,1l. 

· 1'hvre ar~ a certain 1111111her ,.j ~l'l1L'ral c11n,i1lerati1111::- \\ l1it:h 
apply ti I all ru:-id" ~111d \\ l1i(h --hPuld n.:cei,·t• p::trticular att1·lltir1n 
111 this c,,1111L·rtio11. 

1. ROAD LOCATION. 
r'racticJlly all nf onr pnl1lil· r, ,,1.).._ drL· )aj, I 1 1ut , ,n the ,1'.'.:th)ll 

lin1.·s a111 I th~· nc-\\· road, th;it arl' ◄ 1p1. 111..d frt ,1n ti111e to ti111e ~1 re 
hein\! l111.'atcd in tlh! .-a1ne "·:1,·. ,\.:: tlh· ~tate ' hc-cu111es niore 
thickh· :--.t•ttled the l'all i~ c, ,n,titnth· i11r 11e\, rcJad-- hut thL·r,· is 
very sel(l,1111 any th1.1ug-ht 1)i t\q1ilrtin~ irtnll thl" 2t'Ctin11 line--. 
. \~ a rL':-.lllt nf thi.-. cu.-.t11n1, the r, 1ad ~v,1e1n nf thl' state ha-- ·,cen 
d1.~Yek,pcd \\·itb, ,ut :lll) rL~:ird ti..1 t:11.: engineL·rin~ princip}l'., (li 
ecnnn111y and efficiency. 111 the part., of the ':)tatt CD\'Crcd li~· th~ 
l,1\\ an and \\. i:-cnn~in drift -.lH·l't.., thi, r,1nditin11 i-. 111.it ~l' iin
portant. 1'h1.: drainage line" an.' 11, ,t a:-- yet .... ,, \Yl'll detine.:d ·1nd 
the grades f11r th1.· 11111st part ar\.' nc,t heavy. 

In thL' larg-\.: ar{·::i. h«1\\"L'\·cr. cu\·1.n:d h_\ the 1-(an,,;;an drift t'1i:
pha,c of the '1lle:-ti11n '" ~111 i1npnrt:int 111ll'. l'ht' drainag-e ": ~ll'lll 
as sh11\\'t1 on the 111ap i, \\·ell ilL'\' t'l,1p1.•cl. 'fh1.• \\ h,)le s~cti1Jn ha~ 
hcen cut 1)\' the ,vatL·r ;1nd ,,thtr :t"cncies intn ,uch a !'-t~ril.'.~ 11£ - ~ -
ridgts and Ya1l1.:y, th~1t Jll L'Xcln,;1,1.• s,·ste111 llf ~ectio11 line l0cation 
i11r the roads cau .... e, irnpracticablc g·r;ti1L~ ancl enorn1,,us cxpen,e 
fur 111,.n·ing earth. 1~he tnpvgrapll\ ht·re i, ,nch that a n.1ad 1nu~t 
he ct1rYe<l ei1ht>r in plan nr pr11filL'. Tht "-Ccti,)n line l11c:1ti1111 

prnhihits the fir.:-t and thns 11L·c1.·,silate~ the :-ct::ond, ,, hich j._ 
1nuch the "nr.:,l'. 

1'ht'. heaYil'St gr:1de nn ::in,· ruad ,, iJI li1nit thi.: ,ize , ,f h,ad:
that _can ht· hauled c ,,·er it and ·fn1- 1.~Ctlllt1lll) 1 ,f tran.::.p.,rtati, ,n the 
n1ax1n1u1n .~r~dl..' should he kept as lei\\ a" 11 1:-sihle. 

Tu a'. ld1t1(1n \IJ ecr,no1n_,· 11{ tran-.pnrtati,,n. thl' tirst c,1-.t nf 
c<.111struct1ti11 1.·a11 c ,ften l,t· n1atc.:rialh In\\ c red and the annual l.'ust 
11 f niaintl'nance he decreased hy buildin;,.: art111nd a• hill ratht·r than 



o,·er it. 11r by hu:, ing a 111.~\\ ri~ht o{ ;ray arc,und :i ~<!r!l? r,£ hill,;, 
Often ti111e~ thi.: t, ,tal 1.·n~t nf cntirl'ly r1•loc~1tin~ ~l road ,Yill be 
Je~s than tryin~ to rnakl.' c,~~n a f:-iint -.t~1rt at ~ :.:-L•' ,d l"t>:td on th1.: 
~ecti, ,n line. 

'fhe a1.·ru1npan) ing· cut. Fi~ttrc I-; l \\' il"- takl"n t L) i1In,trat1
• 

this (,111tliti1..,n. 1'lh' -,•rtic,11 line n ,a,l ,,·l,i,·h clin,1,;: tilll ' tt:i: p hill 
aftl."r a11c,tl1\.'r. parallc1.-: a ya}h:y \,·hich 111~,· 1,e ::l'l.'.11 ,,ul: a -.hnrt 

}•11,! ;-::--1 CTl•JN l.1:-1 L,•C'A'Tl•J:.' 
TL.is rr)~U I am1ld- .1 \'alle; \\}11, h 1::- 1>ro1 er h)('uuon f,ir ti.le ru ·,I. 

di::-taBce t J the 1l ft. in ,, l1t~h thl.! rf,ad C•>uld tiave avoidc-.1 all tht 
hH1, -..i1u\\'ll. I 11 one pl arc on thi~ ro,1d n !le\\i r,{?"ht t,f "i1: \\ J, 
11urcha::-l'J L1r(1u11rl a bill and an .aln11ist icvl'l rn.,d 111a,lc at a c >~t 
il.-'f ,inly S;;-o.oo. l 111 one al,1nc 11i thi: 11, <1r-ll~ hiH the grarl111~ 
dru ,c Cl•--t ali, ,ut $I 1r,nr.1,1J() • 

• \ r.ijlro:1d ru1111111t: ,1ut fnlln 1!1e: ,,1111'.:' t.i\,'ll f ,tlcl'o;\'ed t'1c 
\ nlh) al11, ,-t par:i.l:l"i t~; the ,, 3£'.'Ull r, ,ad. sl1<i., 111~ ,vhat a eo111• 

pet\'11t eng-inei:r ,,,, ,uld d(• ,vith thC' h1g-1n, a) lc,catitJn. 

2. ROAO DRAINAGE. 
'fhc 111, ,,t 1n1,i. ,rt:111t ,,i ~di cc1n-.i,1i:ra1iu11~ in tht c:on-.tru:tilln 

nf 1.:hrtl1 r, ,ad~ in thi-, ,rate; i, etii.:it·tlt draina~ t!. ·r11ere arl' t,v 1 

pha,e, , ,f t11e !rt ner:11 :-.uhjcct tn cnn-,irlcr. \\ hi.:h 1na) he Ll:1 ... .:-eci 
.'.l" di,triL·t drainagt· and lnr:11 drain-a;.;\. 

District Dralnare ......... \\'1L1:1{t. XEI•.1,itn. Jn the;: ni"irth central 
part l•t tll1.: ~tate. in th!.! ilrl~a c1,vert~d by the \Vi~c<>n,in ilriit ,hect. 
the drainage i.-, ne\v ancl nndfvl'llJpcd. I !ere the out!et-, in n1a11, 
placP-. cann,,t he fc,uni\ f1,r tht ,ide ditcht:'- or tile drHin,. 1:1g-ur·e 
N, ,. 1 ~ 1 illu'.',tratt:>, one ,,f the l: pil:al pun<l,, ,f thi, .::ecti<,n thrnu ~h 



,vhir:1 -=~,Lral ..:,,,1!, hut 11n--t1~l·l•- .. fnl :ttlt'lllJ•t: ha\·r. _111:'C'll 1nade 
t 1 t ~,n.:-trnct ;i rt1:11l. In t'1r·-c- lu..:a:itic·, • .Ji,1r1.:-t drn111age llt\i<:.t 
tir-.t lie proYi,!Ld. F, 1r 1'11, \\'Hrk the _la\\· ryquin.", that a cu!n
J>:t.·•it v11~int"'rr be C'tnp' \ l' l t 1 11':d._{> t It· e,t1111atl", ancl pl .n ... t ,r 
t11e pr, •p ... ,1,.:, I i1ui,rt 1\'lll1Lllt -,, . 

J'i(1Jt·1:1:n1~1:, B\ 1111: H,) \IJ ( ir1;1ci:n- rcJ E:--1.\BT.1,11 lJI::,1H!Cl' 

D:c\l~.\l,l.. \\' h1:re iltl :iliuttinl.: 11r, 1p('rt,· ""'ner:- \,·ill not int:
uue th1: 111.:cl:.-. ... :lr) 1,r<•c(•t·din~- ll• t.>tal>ii~h the. drni11,1~e. di,tr_1ct 
t._1 ch ~t:11 :1 hig-h,,·:n. tlH 1u,, ,1 ... hip tn1,t1.>e- ,hall Ille n pet1t1on \\ 1th 
the Cl•~1nty ~i"uditu;. de.-crihing 1: 1L· higi1,, :'l) tn l1l' clrainerl :1n 11 the 

F i~. , - Typ1t· 11 l'lllld ot :'\ 11rt ht>rn I" , .1 

land t11 h<: ,:r,,s ... c<l in the c,.,11::,,trttcli(,11 ,,f ,uch :i drain. The 
pa., 111enl ,,f th1· 1·11'-t 1)! the drain if ..:n11:-trul.'tl"d aft~r the 1?ngin
t:l.!r·, report i::, tiled. i-. n1a<le out e.,£ tht: tl,,,·11.:-hip ro:i1t fund. 

If. however. ::i drainag-t: distrii:t has been e~tabli"hcd b\· th•.! 
< -

p('titi,111 n f land 1J\\' llL'r°', tht' truste~s :-ire required tn pay :the 
actnal co::-t ui constructing the <lrain a(T1h, thl' road out oi the 
t<•\\ 11 ... h1p ruad fun1l and the !11,anl nf .:-ttpervisors is required to 
pay f,1r any bri,lg-t:s acT"s" the sa111e ,,ut r'ii the c,,unt,· bridge fund. 

'l'h(' hig-h\\ lY'- I_, i11g \\ ithtn a dr1inage distriL:t ,vilf al\\·:1y:,. 
hL· h,.-nctitcd u_) an L'Xli.'nt h,· t:1e estahli--hntL'llt of such a drain 
.u11l sh11t1ld he a,se"'~'-·d by th<: cc,n1n11"-:-il111ers. 

\:-srs:--~E~: or. Pt.:RT 1c l-I1c11\\' \YS. I\tblic hith,v<lys "·ithin 
a dra1n,tge rlt.;:tnct arc benefited h_v the construction of ditches and 
hen\'C 1na> be assc:-'-Ld for a portion oi their cnst and n1ainten
ani:e. 1'h<.: assess111ent. ho\\ c\·cr. 111u.;t he 111ad~ up,1n a diff ercnt 

• 
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basis frnn1 that nt tar111 lands. tfhe title tn laud C►(cupierl bf 
hi~h,,·a, s is in the abutting u,,·1H:?r.::,, ,vhu are a-.-.1.:s;~t·<l it1r the in1-
pr, ,Ye1nent, as "iartn Jancf" 1'he public hi1,.!h,va;" d11 n,,t d('ri\·e 
their benefit £rnrn added prnch11.:-ti,·ene.;;.::, 1lf the -.\_1il ::l:-, dll far1n 
laud . hut fron1 their in1pr1iY~1ncnt::- a~ ro::tcl, for trav~l. 'fhe 
puhli( using .;:;uch ruads rec~i,·es a l,e111..:fit hy re:-1-.(.111 nf their 
i111pr, ,ven1e11t. .\n as..;e~sn1cnt fllr road benefits "hen 1n:lcl~. 111u:,t 
he paid h~· all prr,pcrty o,,·nL·rs in tn\\·n-.lnp and Cqt1nty up 11 the 
\Ja:--i:-- of a,,e,,t:1 l Yal uatit,11 1,f pt opert; and is not restri-:tecl to 
prnp('rty ,,·ithin the clrainagt: di::-tri(t. 1'hc Ic,,va la,v charge, the 
co.;t tif cr,11,tructing- a ditl'h acro~s a ri~ht of " 'ay and ,1f ht1il,ling 
llt;Cc.;:;_-.ary hrid~e~ tr, the tn,,·n:-hip n..lad iun<I and tltc (1)t1llt) 

1,ridg·e iund r1..:,pectl\·e]y 
1'h'-' a,-;e:-.~n1c11t again-.t high"·ays ,Yithin thf• di-.trict :-hould 

1,t a perccnu,gc r,f the entir-: c1)~t of th1: ditL·b i1nprovc1nc11t on rh, 
theor,· that there i-.. a r::itio l)i value existing 11et\\·ccn hi!:!"h\\':l\"._ 
and the pr.-,perty they s1.·r,·e. The ;:!"realer vah1c of the 1>roper.ry 
served h? the r11:i.d. the grc:.ltt•r the value 11f a good rl•:td tc, it. 
Tbt.> drainagl.? ditc:hcs uf a di:-t ricL 111.ly in :,111nc· casl.'-; inake p ,, ... i
hle 1n1pr0Yet11l·nt.:- ni ,•ery great v3lue t,, the: hig-h,\'ay~: 111 , ,ther-
thev n1av .lfftTt th~n, 1,ut litt11.'. 

· Th~ percentage rd co-.t 11f district drainagr \\·hich ,hPuld he 
a-.seo:;sec1 ae;ainst the hig-h \\":\)" :-hnul<l 11, ,t ,,ftl·n b~ less than t \\'O 
per cent n, >r n1ore than l'ight per cc.'nt. Frc ,1n thi.:.. an11 ,unt ~houhl 
be dl~dt1ctcd the co~t of cr,nstructi,10 acrn s ri~hts 1 •f ,va,· in the 
SC\'crt\l cases, since in IO\\':l. thl' l~n,· char~es thi-: expl"'n;;e to tl,e 
rnad funcl.* 

Cc1-0PF.RAT1n~ 01: l{n.\l> C)rFIC":l!RS ,, "'' I,.,:,.;n C )\\'"-'ERS. \\'ith
out rtcnt1rc.t' tu the kl\\' the nia1l nfficer:--. both tr,\\·n,liip rind r,,un
tv. can 111:ike the hest inYest,nl'nt nf the n•:ul fund" ,,·hil:"h are 
~pent fnr drainag-e by C()-11peralin~ \\·ith the l~t11rl tJ\\'llt.•r-:. ln 
11\'.trly all ca~es \\'her(• road drainage i:-- needed. the land nn n11e 
, ,r hc,th ... ides \\lut1ld he n1atcrially bencfil~d and n1n.;;t pr0pl'rty 
o,vncrs sh,)ttl,l be ,villing- to 111eet their ~hare of the expense t1l'1:

cc;;sary t, 1 ~ecure ,uch drainage. anrl the~t• prnpcrty , 1\\ ncrs shnuld 
have the en-operation nf the ruad nfficer~. 

C)PEX D1'T'cH1~s. Tn draina~c ditches. careful attenti11n shnul,l 
be gi\'en tn the gradl'. They should he deep euough to :iffor,·l 
c,utlct;-; for the tile drains nccessar~·. The bntton15 ,hnu1d he 
\\•idc <'llllllgh tn aYoiJ. stoppag-e. and the ;;ides shi:.1ulcl be ;,;lnpect 
at least 1 to T. 

\\'here.' a considerable anl!111nt nf dr:iinaQ"e is nnrlrrtaken h,· 
tl1e to,vnc;hip <,r county. careful plan.;; ancl ~pf'cificatinns shnttl~l 
be prepared h} a cotnpetcnt drainag-r eng-ineer. 

•Eittrnct from tnlk h}' 'Mr. ('. G. Bllintt, gh·l·ll hf>fc)rf' th,• lL•Wll "t 1t~ 
Dr:iin,u:{e c .. nventtnn :it • .\tn•'"· .l.1nu:1n· 1:: nnd 1-!, 1!-\0ci, 



s I z l::,; \ :,.: I I l' I .. ~ T n 1 ~ ( ) I. I. :,.: I ) I I I • I I r .... r f • ,._. \. ()' t Of 111 I l' II d r a i II~ 

agl' ditchc::. i~ ,._. .... 1in,at1:d l1y tht• l t1h1; ~ 11'1!. 

'l'n (alculatt: the n11111lit·r (, i c11l 1 H· , .ird-... p1 r fc,,,t tif 1, :1...,.-tli 
of ditch 1nulliply tht" a,·~ragc ,viilth 11~ t'.11• 1\ 1.:ra~1 ilt 1,t'1 and 

.3 1-~J c11hic ,·1b-. per i1111t l1·nJ.rtl1. 
'fh1: c11:-;t pi:r c.:ul,ic )ard in l1n\:l ,aril'.., tr, 111 7i.' t,i 18.:. 

<ll·pcndin~ lll1 the --ill' 1,i t!1r jc,h. thl· 1·hr1r ll"!'i.:r , f tht: .., nl. and 
other ]11cal r,1uditi1J11:-. i11ch1din~ tltl' cert'1inr-. ot tlh L1J11!r:-ll't ,r 

' gettin(!' his llHHl~~· pr1>1nptl). 'fh e lar~er tlil' -.,01k tlll It•,,;, i~ 
thc.: cu~t per cuhil~ )Ur1l. 

'fhe tahlc.:-... fnr ,,pen ditcht'" ;irt' l'.:1h1ilated I, tht• \Cit k110\\n 
l(utter'-; f11rinul,1, 110.:in!.! :t "crwffi~·icnt ,f rot1~h11 -. · t:ql t,tl ti) 
-t-.u30. 'fhc c11efficie11t 11f r"u~l11h·~-- 1~ the \',!Int rLC ,111111l nd1.:d 
hy I,uttl'r fur channel, in 11111,h•rat('ly g-0.11! ct1nrl1t1on h \ '11'.. .~t,,n<·-. 
an,l ,, ~e<l:-- 11ccasiuually. and agrl'('; \\ ith .tctu:-11 g:11.1:.._111~'> of dr.1111-
0.gl..' cha11111..'ls 111a«h.· at the ]1l\\':l ~lall' l't.1111 ~ • 1•\ir ,lit.:he~ ;11 

first-clas:- C1111diti, 111, the 11un1her r ,f :,ere, 111<1 \ hf' 1nc1 l'cl"l'd ah )lJ! 

25 per c1.nt. 1"hr table::- havl hL'L'll r<1h:11l,1tc•(I ltir d11clH', h;l\·in:..: 
-.i1lts \\'itl1 ..,Iu!Jl''- , ,f llllL f1 >t 11 horiz, int al t11 u1h. ic,(lt \ rti1•:1l bnt 
an_. appr,,x11natcly correct f,1r llther :-l1"lJh". 

'f'hr capacit~ oi th1. ditc.:hl''> h~~ ht~l'll 111:1 d1 ., , re,·, ,1111111.:n<i~d 
by C. (~ . Elliott. l'. S. \gric11ltnral l>t.>p,11tn1\;11t ,1raina:.!'C' t.:'\'

pert. a~ frilln,,•-.... thl' ditch<::- t,1 run n11t Jll(ll'l'. th.in ~- r11 in!l fur 
the capacitie:- n1enti1.111t·cl: 

.-\hn\c.: the hca,, 11p1a·r linl'. l talili: ..! l 3- tin, dc-pth nt ,vatl'r 
pl'r 2-t hut1r,. 

l \et\\ een the htavv 11111:~ 

ne!U\\ the ]()\\' Lr hta\'\' 
huur~. 

1-.2 ill. cl1·1,th c>f \\';1tet" 1' 'f 24- hn11r,. 
line 1--4 in. depth of \\3tC'r Jll'r .24 

IJc)cal cnnditi11ns 1nar Yar,· 1he . . 
'<ary to c,,n,;;ult a drain:-igr engineer 

si;,;e nl~ederl. and 
in eat·h c;1~..:. 

it j, lh'Cl.'S-
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Local Drainage. 'fhl.' .Ji~c11,si1 n1 un di<:trict drainage 
t(llt(hl.'rl l1')1 ►ll the o·enrral r•1;i11t .. in '-1..'C1tri11::!' 01ttl1;:t,- in a11 un-t ~ ~ 

drained area, hut tht•r-.· (tr<.: no sl:Cti 111:- of the :-tale \\ here \\ hat 
111,n bl..' tenncd l11cal dr:iinagl' i~ nnt tH~cC's~ary in the c1 1nstructi1.1u 
1,f ·earth, ~r:1\'(') 11r 1nac:1dJ.n1 rnad,. Sand ro~1d, arl.' thL~ r,uly 
, ,ncs l">enl~titl'd hv all t·xcl.-',, t1i 111oi,t11re. 

In l, ,cal dr:iinagl' tlh.TL'' :1r~ fir-.t. the gr, )t1n<l \\·arer, ;1n•l 
:-l'C<.•n<l, tlie ,urfac\! \\·ati"r hJ renlu\l..'. 

trn pruvidc f,,r th1.•,c t\\·0 kind., o f \\ :Her .1 "·ell huilt road 
11111:::t ha, l' 1:irst .. ,·1tl1drai11og t' / .,ccu11d. a cr,1:, 111, <111d third, Jidt·
ditclit s. 

St Ill>H ,1~ .\< ; r~. 111 all place:-\\ li.:-rC" the ~T•Jund \\"ater ll'Yel or 
J)l)int uf ~aturatin11 ri~I..'.., \Yitliin l'i!.!ht~i:11 inchr.s to t\\'<• feet of 
the surface t()r a Cl•n:--i<lcr~blc parl , ,t th~ ) ear. the i0t1ndati1.)ll. \vill 
he g-r0atly in1pr1J\'Cd hy tile dr.1i11ag1..•. \\.hereyer bu~ -;pr1ng~. 
~l·~p~ llr spring-, nc-.·ur alr,nt,: tht' ri!:!ht l•l ,v:iy, til...• drainage i-; 
t'.1:it'Jl/111/ tu road i111pr0ve1nent. 

111 pla(c:s \\ hlTl' a ~rad(• i, l O b~ 1..·011,trth..'tc1l uver a lo\\' 
"tn:tch that ht'c<1111c, 111ar:-hv at (~rtain tirne!'- ,,i the vear. til~ 
-.h ,nlcl firsr be laid tn proll.'~:t tht· i 1.,nndntil111: al~o a lii1e of tile 
a lung- the ruad ,viii gTl'atly ll', ... tn the injnry to the road f,,uni la
tit)n •· \\"ht'n thl' frn_..,t i, ~1,1n~ ,,ut." '!'hi.; is a ~cl f-evident fact 
a" it re111,1vl;.'s the g-n,und "ater ri~ i11g fr11111 capillary a(ti0n nr 
fi, ,,Ying- iru111 the hill-, tn th1..· 1.,,,.l'r plac?!> :u1d pruvide:- an outlet 
inr tlie -;arnl'. The ~l\.ti, 111 , 1f th-.· fr, ,st ,,·ould be ,,·ithout effect if 
the 11h1i,tun: c(n1ld he kept ,nv~y and thi5 is securt.'ll b~• carefui 
subdrainage. 

1'herr i-, su1ne di'-Lll:-,i()Jl ;1, to the pr,•pcr pc,,itiun fl)f lo,':lt
ing the tile, but ii ha.;; hcen \Y1.•II estahli:-lle,l that the prt)per place 
fi1r a line <•f tile is un1ltr one ni the ,icle dih~he~ 'f'hc n1inirrnun 
depth -,hunl<l he threl' feet hut frntr fL'et is ,nuch tc) bt" preferred 
if :t suftirien t nut I et fan hl' ,ecured. f n ::-, ,,ne places ,vhere the 
,va1rr se1•ps tu the surfa<..'c or tbl.'rl· arl' spring-s it 1n~r\' he nt"ce~
~ar~· tn la~· a line ,if tile nn r~ich :- id~· o f the r(1ad . In gener:il. 
hl•\\ eYer, 1)nt line \': ill he ,;uffici1:nt. 

1'il<· f)r11i11s. 1'n a id in pruporti<.,ning thl .;.izes 1>f tile. 
table ;-;u. 3 ha, heen int.:ludecl: al:-n a tahlt' 11( pri(l'" h.l--~·d on the 
lncal price, at .\,ne, i.;; ~i, en. bnt liefr,re 11,ing thts 11)r any par
ticular places, the lnc:il n1arkl.'ts :-hnuld he L·nn~ulted. T1..) get the 
iull benefit of tile draina~l' the t1le shr>uld he ,·art'iullv prnpnrtinn
etl tn the an11 ►unt 1)f " 'aler to ht' r1..·n1ovcd, 'I'hl' t,thlc.;; arc- b\' the 
C'iYil Enginec-,ring- l)t~parttnent Hf th1..' T, •\\ a ~t.Ltl' l'nllege. · 

()rdinary 4 inch till' "hnuld lx• lb1..•d. ,, 111! :; inch ~1r 6 inch 
~izl'~ fr)r Yery king- linl'". · 

In lay!ng- the rile it i_-. abs()htlel_v 11l"l'l'-.,ar_,. that ('C'rtai11 po ints 
be e111pha:--11ed ancl rarc-tttll) , ,b,erved . 'fl1t· til1..• ~h1Jt1ld be JL'ep 
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1.:nongh to ut 1,t>li ►\\' tl1e irust line if pc1s::-il.,le. l t sliottlcl bt"' :.f 
anlple :--izc anll the grade ~ll• ,ttld he" c, 1ntinucn1, t11 the uutll?'~. 
'fhe outlet ,-hc_,\1ld be ,·areiu11y prntl·cted liy a hulkhc,1d of cun
cretl: or brick. and .:u\'t'red ,vith a g1-ati11g- 10 pre,ent thv entrance 
of sn1all ani111al,. 

'l'able :'.\, 1. 3 i5 (111n11utecl f r1 ,111 thi..' f ,r111 uf 111111reli..·1 ·:-- f, ,r1n-
ula reconunende.J ii>r tlH• 11--t· ,\·ith tilt: \lran1~ 1,,. C. (~. ltllil•lt. ~ 

drainage exp~rt t11 thr t·. S. \f.!,ri(ttltnral I lepartnient, \\'a~hing
ton. f) . C .. \\ li , re.' 1111,nend, the ;1hl)VC ::ize, tn drain ~rc,und 
unl). lf ~urface ",Her 1:,; al-..u tc1 h1· re1nuvc-d a in the ~ac;t.:. 1...

1f 
pCHlll3 \\'ithout , ,tht·r "u tlet,, thl" till.', \\ ill drn1n safel'.I .. n!) u111·

half to one-third th1.. nll111l,e1- ,)f acre, given in the t:1l,le. 
\ \ 1ht'n part l'f l '1<. land in the \\'ah·r :,he-11 j._ rollint!, noL re

qniring tiliu~. count 1111!) "-,ne-hith t•.1 C> tH!-third 111 -.ll,-h r0lli11g 
land. in additiun t•> all 1..11 th~ }11\\, flat l,\l1d, iu g~ttin~ tht: i;.jzc 
,oi tilt."..s to ren1uY\! g-r, ,un,1 ,rater onl). 

C~ost oi ·ritr f 1rl1111s. 'l'he fl,11"" i11~ data. --h•~"· thr a,·er,q .. ~·c 
co~t of lilc drains during llJO-+ in tlie vicinity uf t11,~ t, 1lle.~\.:. 
Local 111arkets $houl,l be c11nst1h1•d heiurt' appl) ing- thl..'111 el,\:-

\rhere: 
'fhe cn-_t uf h::n1lin~· g-iv~n ab11\ 1' jc; 1111 the basi-: c_,f ~1.25 pi.:1-

~c,n . or S2.50 per .\a:, fc,r a 111an and 1ea111, rnaking- 1,-.·L• t1ip:,. 
1'hc prices fur d1~~in~ :11111 k1)ing ~i\1·n abc1,•e 111~!1t1dt b1)ard 

furnishe<l by tht! ditch ... ·r. lf thl..' iart11l:'.r in, ni,ht:, h, ,:ird cll.;!<luct 
~,bout 20 per Cl·nt. 'fhe price, ior di!.!"!:.:i11~ an<l la) ing art.: f1 ,r 
avera~e ground. eXl'l'Jtl th•·J-.~ in the la~t c<1ltunn, and ,h1111lcl l, ... 
i11crcasc:d i(,r quicksanu or verv ,,·et ~,-Jils. 
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c·1•11frt1ct 11J1 1I :·)·prcifitafio11s j ,>r 'F,tc !> ruin,· :.Ltn, lh-.-

pttt,: -. l,l l \ \ "1..•1..11 pr, ,pert_,· i t\\ llt:r-. ,r r, ,ad I ,tn cl'r-- a nil tlie (.' 1!1-

tra..:tc,r, \\ vt1lcl l1t· prl·,·c>ntld. and l1l'tter , , l 1rk 1-: ,u l1l li -.'. reqntr~d 
and s<.•('.t1rl'd. 1f :-i dt·iinitl' , rritti:11 1.·r,,nract ,, t l'\' n1;tdt llltt ;11111 
... i!.,!'necl 1n lh1· bc;,.:inninl.!, C'u11taini11:,! :1, a 1•~1rt there ,i a cu111pletl..'. 
'-Cl c,f printed --11 eciiit.:ativn:-. t •n thi ... ,tc,; , ,unt it i-.. --tn,ne:l) n.:1..-
11n11nl'ndL"d t11at in l.:at.:h ca:-.c tlh. f,,l] .. ,,-in!! tl.lr111 .,fr ,ntr.tcl a11d 
-.pe,·ificati,,n ::-, 111 •,diliecl fr,,111 th,,...l' r1.·co111111endt•tl li: .\lr. (' c;. 
E Ji 1 u tt . ~ h, , u 1 d hl ti II l' d 1111 t a 11 1 l , i g 111.: d h > Li , th I , a r I i l ~. 

Th1.· 1.:n~.!;it1t1.;r ~h,,uld he ca11l'd in dttrin~ l~o11,t1 t1t:lit•n, :111·1 
11ll cun1ph:ti ,11 nf th~ ,,·,>rk. t 1 ~L'L' that th~ l'<111tr:11·t anil -..prc1th·,1-
ti1111-,, t11~L·tber \\' ith thv 111ap and pr ,tik·-. ill'L~ :::tri..:tly cu111plied 
,,·ith . 

~p ... cin1en c111nra1.·t:- :ind a c, 11nplete set , ,f ~p1.!.: if1cati ,11, arL' 
inch11k•d in ~l.·cti, ,n ~ill(' 'tll ··sjl('Cificatic111~ ;tn1l C, ,ntr:1 ·t,." 

S111E l lTTCfll~~ - ']'he !-iec111HI s,·"te111 of clraina~r nece:--,ar, . ~ . 
i Lir a ,,·l'll c, ,n..,tructecl r, iad i:-. -.idt> ditchL·s. 1 n r, ,ad c, 111,trt1~tiL•J\ 
a:- it i~ quilt: generally pr:1cticed ~t t11is tinH' in the -:t.1l1,;, thl' :-irle 
<litchl'S an.• rarrivd :1r the -.·;unv rk·pth 11,er the hill:,; and thr,,u~b 
th~ 1, 1,,·cr plac-e::-- a~ a rt> the rr,a• l graclt-·,. l 11 111.1 n y plaL"cs t ht' 
dirt i:- n1tH:h t·a,i,·r t1, 111(1\'C' till the t.ip-.. r,f thL· hill:-, thau in the 
lu,, er places, ,,·ith thl' rL·~ult that tlil.' best gr:1dl'-. are huilt 1111 
top 1,f the hills. 'rhis is all ,,·r0ng. 'l'he .;i<le ditches ..,Jt nt!d he 
cut out and the dirt carrieLl to thl' hi,,•,·r plac, -.. a11d 111111~,:; the 
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hill is h' li1.. rnatt.:rialh lu\\1.'rtcl. rlll~ t11p -urf,tCl, ,, hich ha, h~
c 1nH.! CPtnp:tcted by Hie Lra, 1.: I. ,;;h11ul1l bf• I ft <l<- ,t. i-. . 

'flit' first r1'</l(iJt'll1,·11t of trr1ptriy co11strurl1'd .,,dr. d1ft-l1cs i.~ o 
l"onti11uu11s ~radc tu ,111 i>Htlct, a11rl f ,r tlHS ._1 r,1ad l·, 111trai"f•lr or 
.,·11fcri11te11d:,111 should lflldcrJtu11d fl:L ,,,,,• of a l, ,;_•,·l an,/ be al1/ ... • 
t,> Joy 011t cr11d plu11 tltc grade. 

The ::-.econcl rc·qt1ire1ntnt i~ th:1L the tlirche shnt11d he..: ,vide 
and c11111parativ1:ly shallo,v 1.•~tC'pt \\']1,~n it 1i; 1b,,Jllltt ly 11ece,,a1') 
to 111;1k1.· a cul thrPui-:h the ri,I..'.. ·r1i;-. 1-., necc,,..,lr\ ir,;n1 the p ,int 
, 1[ r<.:t)t111111,· 1,f first cn!,t ancl c,f 11,ninte11a11c, : .11~ 1 1 r, h·---1.'11 th!! 
d:1ng-t·r t•J 'travek·r~. 11f a d1..·1.·p, 11arr11,v diti.:li 'l'h, ,,·at,~r ,h1,uld 
ntit ~he ca tried f nrthl'r than i:: 11cc1..•-...:,1r,· in thC' side ditche;; :l'- it , 

increa::-1..•s the "a.;,hing- a11d :-il--o 111,➔ kc, dCi'J> \·u1 .... ne-.::~-,,nr_v n,~ar 
thl' rn1tlel to f nr111-.,h the cuntinur,u_ ~rnde. \ \ hl're thl' n.1ad ha~ 
con~idcr::ihlt• f,:'rack:. 1.';1rcfttl atti'1llio11 ,hu11l,J b(' givc11 tu 1•rl','l_nt 
wa,hiug- ur u1Hll I n1i11i11g of tlh' r, •:i lhV. t). thi: ,..:.1Hf1:_r ~h 1uld Ut' 
paYccl "·ith stunL' nr brick. It is 1reque11tl) b<'-l 111 ~uu~tr11cting 
-:ich• ditches. tn pn ,vicle fr,r fre~h1.•t-. by 111aki11~ tlll b.1nk-. I J\\' nn 
th1:.· \1t1t~ide at ct?rtain p,1int:- \\·lticl, \\ il l allo\, au cx,·cs, ,1f \\ ater 
tn 1.~..,L·<tpt ,,·ithout dan1a!::_e 1,1 tlie r,1:tdb, d . .i, ,, nt1ld II\' th1.:.: ca-.c 
if ;-i largT quantity ni \\':-tter \\':t, ,-arricd .i c-r,11,iderahlP di,tat1c1.~ 
111 the ,idc ditrhe,. 

'J'n ,~ C1,n\VX. F(lr- thC' 1nai11 tr,\\ ~le,l p ,rtinn ,)i lhP r,1a1.l, 1 

C'l'l)\\ 11 oi unc inrli 111 the f, int i-.. rl.;'1'0111111c1H.le<l \\'1th c ,nsiderabl v 
'-ll'1'pl'r :..lupl:'.s nut:-iik ni thi-; tu the -.,1,]c litc'.1es I Se{ l~ig- q 1. 
Thl' crC1\,·11 ,;hould hl· ah iut tiirl.'t? fet:t .1br1,·e the 1:,idl.' <lit.:'.hc_., th:-.tt 
can be chaog-cd to1 rn\'et the requiren1, nt-- and can lie f(•adih 
adj11,tl..'.d to different r1):-td ~-rade-;, r, ir :1 "t,' p r, ,;,u.l gr:1dc thr 
cn)\\'11 shnuld lie i11crca='ed to thr,J\V t:h ":it,.r tri tht~ ,idL· rather 
tha11 :ilh,,,. it tn run fnr a cnn,i11L•rahlt' di-t Lnct~ c,11 thL r iad . < >n 
0rdj11:1r>· grade:-. if a cr0,vn 1.1i 11nr inch tr, th\.: f, it i, 111:1i111rtini.'cl 
it \rill pro,·l· ~ufficicnt fi.,r pn.:per dr;1i11.igt' t,, th1.: :;,icit· ,, i1ch,~--. 
< >n an 18 fl)ot tra,·elerl \\':1Y the ri,1.:~ at tlH 1't'lltf'r ,, nuld l'k.' nine 
inc ht>:,. 

J. CONSTRUCTION OF AN EARTH ROAD. 
111 tlH cn11-,truC'ti11n vf an earth rnad tlic first in1pQrta11t con

..-;ideration, as has been stati:rl. is "C'1.:uri11g adeq11ate drai11a~L'.. 
1'111, ha.;; been cuJl..;itlerL·d full~• i11 the precedin~ arth·le. -

Cross Section. 'fhe ace« ,n111.t11~ ing- fi;..:11rc. X11. <) • j,_ g~iy
e11 as the prel11n1nary cross slctinn 0£ ~111 earth r, iad ,, hicb is 
rec1.11nn1l'nded by the Ccinnnis~ion f\)r n:-c Ctn t ht• 1nain tra vclcd or · 
fir.-.t class roads. Thi:- has been dcsi~ned after a cnref11l ... tndv 
«•f the he~t types of ~arth r(lads th:tt ar,• i,~i11111i in the ~lnt~· ,;t 
tl1i:- tin1t·. The tra,·cll'tl n·ay is eighteen f\~l..' t \vide. 'T'hi:- is n 11ple 
rnt1n1 tu a1.'con1n10datc all the ordinar,· trafHc ic,uncl on eve11 the 
111, 1st tra,·e1eil rountrv road:;, but i~ ·u11t tO•J \\ idc t<i h,.: l'a,ilv 
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1nainlai111;d in pr11per (iJnd1ti1,n, 1'hc ;,;ide ditl·ht:- are ,ri<le and 
:-,ttffi(ic11tl~· dl'cp, lint thl.' ~lope tu Lht: lir_)ttu111 i;,; :-1.1 ~radual that 
till· entire\\ 111th t•t the ~ra<ll'd pc,rtidn (unld hl· u~t•d ii Tll.'-.7 l' :--,ar:· 
in turning uut t,, pa,::; ;1111 ,ther tl'.tni. :ind a \\ a~tHl ~' ,ulrl hl· dri,·C'n 
tn thl' h ,1lt.illl l)i the dit(h \\ ith 1)11 dan:.::l'r ,,f lJ\'l'rturnint.: , rrlil! 

' ~ 

a,h·:t11Lagl':- 11f ,uch l"t>n•;;irnL"ti,,n arc Vl·ry :q,parc:nt. '!'he 1Jt1t.-.id,· 
r,f thl' hank-- arl'. :-l11pt•d a,,·ay ,it ,t l t-~ hori:zont:il lt1 L \'l•rtil';d 
.:-lr1p1.. 'fh1:- 1:-s tht· a11~k· ,_, f ft' l""l' r,r :ing-ll· :1t ,,·lii,:h l~:,rth i\ :II 
:-l,Lnd \\' ithu1n (a,·int-'.. and the h~11 1k i:-- n1 r,rt· la...,ily n1;1intainl·rl ill 
thi:- !->hapt·. \ r,n111ding 1,r par;ih11lic er int ,ur 1\ ith thl' ,h, •t1lrll·r~ 
kL'llt full i:- ti> hl' --tn,11gl_, rt.'('11n1111endl'd , 'fhi-. -.hape all l11\' -.. the 
tra,·rl ti, h1.• d1-.tnhut<:d 1.1,er ~t c1,11.5id1..-rahlt' portit,11 11i the r,,acl. 
kL·L·ping dt1\Vll thl.' \\' ear. rfht· (('Jl(k•11c)' 1. ,f t·:1rt:1 rc,arl-- j-. ltl \\'C:-t,· 
quite rapidly, hut the parah ,li1.· iunn i:; le, .... la .... il)' Ii , 11!<1\\ (', l , ,tlt 
than if the rnad i~ rir,t 1.·1,11,1r11.:t1..·d , \·itlt l\\'•, p!a111..· ::-urial'~ ... 111t·L1-
int! ;it a point in tl1l.' l.'.'1.·111l'r . 'J'11i la:-t C-1 ,1i....trth't i, lll i, the 11!ll'' 

q11itc: fruptcntl y n1et " ith in t!1c .;fate. 'I'lie n,ad :--11p,.>ritHt.:ndt•11t 
1lwg111:-- at tl1e .-.icll.' dit1.'h anrl rnnk1.·, a l'1111ti1111t n1:-- :-:-l<tpe frnn1 tht• 
h11ttn111 "f t·ach ,i,ll• ditch t , 1 the (t'tlll r 11f tht: r· 1,td. lt' a\'ing th...:rc. 
in 1111).::t c,1-.l''· a l iilc , ,f :-, 11 I and t·l, i, 1::- th:1 t 1., llt'\ t' r l<•urht·d hy 
th~ travt>l 1f p · , ... -.ihlt'. '!'hi" !--hape ' ' l' r~- ~,1 ,11 1\·l'ars hr,!10,,· nn 
ra,·h :--idl' and tht' ,, :ttcr c:1nn, ,t 1.' ,1.·:tpl' l ( • thl' ..:ide <litrht.•.., Inn 
run~ t1r ."-Land, in th<.' travvil' <I "nv. 

'!'lie t'fl>~:- "l'(ll• an for t:ll' c11;l,ank11J{' llt li.1~ thl' san1c ,, idtli 
◄ 1i travl'll·il \\· :1: :1~ the -:t•cti1..>n in thl' \.'Ill \\ illt thl' ~i,k· ..::l c,p ...... 
carrit~d d, )\\'ll tu a .,J,,1p~ ,1i l r · 2 t, r I. 'f'hj_, -:hip(• i::- rec(1Jllllll!l1d

t1d f,1r t1:-1? a-. it i.:- the ;1ng-k• ,,i ri:po,(' ft,r, ,r,linar, l':trth ,, , irk. 
Fur f(1ad:, ,,f the "l°l'L•lld c!:,-.., ti11;; cr11-,, "l'(ti,,n u., !-ho" 11 i, 

t'l',' 1 111111h:•ndt'1l. '!'hi~ ~i\'t'~ ;1 tn1,·l."h <1 \,·n, , ,f ,ixtt'en fec-t ,,·hi,h 
\\ill (arr\' th ... · traffic r,f the ,,rdinar, r,,ad: ,,hicli ll•a.J :1,vav fr,,n1 
thr n1ain. lr:n ckd 1,·a,·:- . • · 

'fhl'"l.: ,t>cti, 111:, ar<' fr1r n,:;1: ,)11 tlll' r,J.id~ ,,·hich ,trc- llt'l cr,11-
-:.trnctt·d \\'ith the t·l~vatin!.! ~rarlC'1·. \\ la:n !hi~ 111aclli11e i..: tl'-l' I 
it i:- Hl'Ce,,;1ry to 111ak1.• thl' .. ide ditche-; ,vitl,·r and fart!it'r ap,Lrt. 
·rhe-.e arl' <1rdinaril) ll:,l•<I in 11:11 di,trirts "her~· 1ltc- ::r~1d1•-. ar'.:' 
Jh'l'l'...,~arih· t~1ree fl-. fiVL' ft'Ct hir,·h . - . 

Fi~nrl· :-;, ,. 1u :-hn\," a \\'ell h11ilt t·:irt·h n,.1d c11n,trt1:tt ,l 
d11rin~ the l{<,ad ~:hur,l at .\n1e ... i11 J11ne, ''Jl'5• \,· ith a r1.·,rr,ible 
~ra, ler. 

Clearing. 1,1., ,111e L,1·alit1l'" t'H·re i, <1 L" ,u,i1k•r:.1ltle •Trci\1 th ,-

, ) f tnnber 1 1r lirn::.h :tlPn~ tht• rit.:ht c,f \\ ,1,: in 11thcr lrar,ilitic, 
"111!,!'gl'rhl'ad:-·· 11r linuldt•r:- art• ,,attered ,,i111t thirkl\' <.•1·er th1.· 
--urfact·. h1 ,11~h plHl.'l'" it ,, ill 1,l, 11c~•e,,,1r,. brinrt: r111111111 nc
i11g- th1.· C•>n~tru\'.'liL\tl, t, • drar th<' h1cati.,1{. \11 l':irlh r<,ad 
th~••ll,:,!h a ,,1_,oded di,t~i:t 1na_, lie 1..·lcarl1 ,I ,1f ,tu111p, :11u.l 
,p11tl' largt· lfl't•,; :-tt a 1nir1111111n1 c,,-.t, Ii,· thl' u .... ,. , ,f ,h 11an1ite. 
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\Vhilr it is n~l'e~sar_\ tL> place this cx1,lo,i\·t~ in the hands of :1 

c,1111petent per:-011 ::u1d to 1nai11tHin. <.'\tr;, pr~c:iution to_ gua1:J 
arrain~t accident, it c:in be ,•er, h1g-l1h· rC't' • >TTHllencic:d tor th15 

t""t ' • .... ., 

purpose. 

Selection of Materials . \\ ' lll:rc g-radc- hav1.~ hel'n put up 
by u.-:.ing the S(,-callcd "gn1nb1../' c,f the th1t p 1rti0n:,, , ,f the state:. 
thcv have quite generally prt,ved u11::-~tli,.fact (,r). \\'lien ~aturat
ed ,vith ,vater thi::.- 111ateriai !'it:c1n, to "t111~1t ·· ,1" :--1y and a grad.? 
soon <lisapp1:ars nnle:--s tht'. luc:itiu11 j.., hr--t ",.,II drainer!. 111 a 
plastil~ state, it rPlls ::,() badl_v th:tt th,~ ,,·hl'Cl~ f rtqttrntly cannot b(' 
turned and \Yhen dried it hakes :--o har,d il <.'iltlllC•t hL' "·orkerl. 
These last condition'- Cdn bl· co113idi:rahly help1..•d h_'y building the 
tnp nf the "hill J1rt · ( )nL· ,rrinns ()bjl~~ti,)n to the ns~ nf the 
side dirt in these lo,y :-tretche.:- iil the lt1\veri11g- -,t the side ditcJ1es 
b<:lcHv th1.: outlet. \ ·cg-ctc\)le :tnd loa1ny ~r,il .h1..1uld alsu be 
a voided as n1nch a..; P').:;.::ible. 

ln n1any cuts pnckets nf quick-san<l nl'l'nr and 1natcrial fro1n 
these sbuuld he carefully avnid1:d. . \ II s,_)d shottld hi: plo\,·ed 
0r cut by the road 1n<tchine in a,:; thin la) er'- a.:: p,,s-,ible tn facili
tate handling- and it should all\·ay:- hl' placed i11 the bottnn, of tht 
grades. There 1-.. nu c.:,cu,;e f.-,r leavin!!· n line of hea,·}· chunks 
of sc,d in a r ,ad. r f pl,1\\·c<l r,r .cut thin. s, ,c[ ccu1 hl' L' l.)H.:-idcrablv 
br1Jken up h) the handling anrl it \,·1ll al:;ri ht" con1pacted 
h~· the hnrses' hnnfc:; and the passage ( ,i the \\ hec·l, n,·er it in 
building- the e1nba11k111ent. 

Co.st of Earthwork. \\.itho11t going intn details as t0 the 
::in1ount that earth\,·ork ,Jug-ht to cost. the fc 1llo,\·ing- fig-ure~ are 
giY~n as the prices at \\·hich L'arth\\·11rk h:1s bern k·t hy cnntract 
in a fe,,· counties in 1, •\\·a. 

Carroll C 01u1ty. 'rhe \\ c1rk of gradtn~· the r, ,ads con1plete 
has be«:>n let in nnl' superYisor':-: rlistri1.:t 1n thi::- county at 70c 
pl'r ru<l. T his i11cludt::-. :ill \\·ork that can l,c rlo11(' ,, ith a ri'Xld 
n1achine but dc11.•s 11nt include an~· \\~heel or -.lip srrapl'r \\ ork. 

Ca/lto1111 Co1111fy. l)ne Ct)lltr:'tct,)r in thi:, count) gives the 
{ollo\\ 1ng- price~ at ,,·hich he has been laking contracts: 

Eleyating- (~radcr \ \.'ork-Dclh·erv dirL~\.~t to en1bank-, . 
n 1en l--t, I -.?c to 6c per cubic y-;:lrd. 

\ \ ' heel Scraper \\"nrk-ic t,, I~l' fnr hauls up to 200-

300 feet, and re per : ard nf oyerhauL that is. 1-c fnr a 
cubic ) ard hauled 100 feet over the irce h:1.t1l li1nit. 

\ \
7 he rt.> the haul is lt)llg" the elevatin~ grnder is used tn 

lo:td dun1p "ag-on~ and the price 1i~prnds on the It ng-th 
of the haul. 
l(c>ssuth County. Slip and \\·heel -.crapcr ,vvrk 7c to 15c 

per cubic yard. 

' 



O'Brien C.'1)/tllf\'. lt,· u-.inu· tile elevatin,-.· ,,, 1dcr ura\\·Jl l)\' ... . ~ ,:... ,..., ., 

traction engine to load th1: "agons. earth \Ya::-. h~1uleil ahc,ut one
half n1ile at a co::-t approxi1111tin~ 10 t.:l -::. pL'r cu hie yard. 

Dttllas Co//11t,·. 1'his count,· ,_,,,·n~ a rc~ular ~railing ,,utfit 
under Jircctiun <)f a cnunty SllT>t rintl'lllh:nt ~, ,f ruad~. ;\ n L'le
yating grader is nsed nn the level Etreets and the cnt~ n\::tcle ,, itli 
th~ ,Yhl·eler'-. TlH' cost aYcra~c~ abr,ut three llnndrcd dollar" 

per 1nile. 
'fhesc ar(' unl:,· a. fe,., exan1ples of prit~e.s hut thl y ~er, e t,1 

sh,J\\' the ecun• ,n1y ~1( Jetting the \\'urk b_v cnntr:trt, pr, ,virlcll thC' 
dra ,, ing- up ◄ ,f th~ l'tint ract a n<l the n1ea~ure1ne111 nt the eartb
,vl,rk is hanclleil h~· a cr 1i"npetent tnan c,r uf p11tting ~111 the ,, 1,rk 
under 1lirecti,Jn , ,i J. Cl)1npl.'.te11t ~uperintC"n1\('11t. 

FlK. 11- A o Etlicient \\' t::ll Trained 'fl.'nlll {(Ir Road l3ullt1ing 

\\'hether the \\'Ork is let by contract or n~,t. the 11un1ber uf 
cubic , ards should be n1easure<l in e, erv case, and the cnst to 
the ptiblic per cubic yard ascertained. ·1t is best tn have this 
dc►ne by a surve~·or. For the lack of this r.,ne Lhing a large part 
of our road 1noney is being ,vastecl every year, for neither the 
pttblic nnr road officers ,vonld tolerate, for a n1u111ent. the inei 
fic1cnt 1nethods in use, if they kne\\· the actual cust an<l ,,•af;te 

of n1c1neY. 

◄. CONSTRUCTION OF GRAVEL ROADS, For a certain per 
cent. of uur public highvtays, ,vhich \\ ill include the 111ain trav
ele<l roads. it is the conclu::-ion of the Corn1nis-;1on that -;ome 



s11rf:i.cing 111ati·r1;il ,uc:}1 .,, ~T.t\ ,·I t 1r br1 ,1 tll (,tt •lle n iU htl\ c ~ 1 

111." lt!.-ed and th~rt· j., nc, rca'i•,11 1\ lt, · ,unt11.: ..,i,.._,uJ<.l nr,t l,e!.'.ill 
thi, ct111,trttL·ti, n !JI.>\\' J., Lht: fu1l ,·xttnt pr,, ... ihl, hy ">i..:tt:n~ ~1,1di:.· 
fllr it ;1 n1aterial pertc11L,h.rc of 111c J•r .. t"nt r •.td flu11l-.... 

Material. (~ra\'el j, quit_ ltbcrall) di,tributtrl i11 111any 
parts of the lc,,van drift ..,it, vt ,ind a], ,11!-' t t tc r111i1,al h ,rder!', 
1 ,f tlit· \\.iscnn.,,in ii rift an a. ft 1, ;il, 1 \'. (·11 <1i..,t11bntcd .il ,11~ thl.' 

~ 

-;trean1s (If 1l11.:.-:-L' art:a, and ,d,r, rd ng ... ,1111· c1f tl11 :,1rearn- t~1c1t 

t1o\\ through the l~an.,:1n drift ~1rl 1 

I~a11k ~r:1, el u,n,dl~- .,_·,H1tain, ,1 1.·1-:rt,ti11 a·11 llltlt (,f (la_\ \\·hich 
111akc:- a ;.:<ind l,in,lin;! 111:ite ·ial. 1f it ,, 1111t pre,1:nt 111 l;1rg-1.: quan
litil'~. :u1<1 i;:-. \\ ell di,tril1u1ed tbrl,u(!h t!lc 111aterial. 'l'h, ri,·1.:r 
ur \\'a;:-.h gr:\\ el, dd Ill ,t ah\'ay, ,cuntain a ,11!tic11.:nt <.1nn11tity 11f the 
hi11der t• 1 pack \\'ht.."n placed 11u the road, anrl th{) 111\1,t eitbl.'r 
linr(.• a certain ;n11·>unt artiii.:ia!h ·111x1.•d "it}, 1:u.:1n, ,,r t111 \ \\ i'i 
nut be th1ir11u~hly c1,111pactrd u·ntil :i ci.;:rl:Ji11 a111dt1J1l t•i : iil 1--

1'11.:,- l:.'-(jR,\\'L[. 1'11 ~·e .\R C'n,,:,; H,\l'IJ1-.. , 10\\.\ 
.:-- otc pile:: 01 lar¥t' -t,1111.:, d1"!eard1:d flolll "r.1, cl . 

rarri,•d 1,11 t 11 thl't11 bv th,· tr;iffic. 'l'he n1.1t1.:rial ,h11ul1l he a-, 
carcinll_, :-eh:clcd as pv~,ihle and in haulin~ a 111a11 :-hc,uld t, ,_. 
k 1. pt (nn, tantly at tltl' pit ti, .'.'L'C that a 11nif11r111 n1aterial i-. !-C'

c11rcd and that lar.~-L'. ,tC•ll(', arc pitth,:d , ,ut :111d that :--~u1d pncket .:- , 
•Jr 11th er un:-11it:tl1](' 111ateri:1I arc.· l:arl'fulh a ,•11i1k, L 

Fignr(' Xo. I2 ~'.1u\\", a gra,·1.·I pit 11.1::ir (1)011 }{apid,. 1'hc 
c,ra,·l'I iJl:re cc,ntain::- J CL•llsi,lcrahk jlL"fl°L'lltaryl' -,1[ '-t(._►nc, t•>•l iarr•,· 
- .~ t, 
t, 1 hi? nscd •1n thv r, ,ad. 'f he~t· 111a \ hi." -.ci:-11 in lhl: i,1rl'."T• iund. 

I '\ .. • • ... ..._, 

lhe cn,t llt lite 1natenal 1,.., 111 thl· nri~hh,,rh,,od uf S.3,, tt.1 
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$.35 per cubic yard <lciiveri.:d 1.,11 the ri)ad, if the ha11I is: not too 
~Teat and at this rat<.". :1it,~r ru:i.d~ htr\t> bet;11 g-rarlcrl U) tht· prr1ptr 
~rr,.:-~ :-.cction. l::-ra,·elin~ can bi: dune ior .ibo11t ~300 a 1nile. Iu 
nther section5 ',,·hcrl· 1·uatvrial is JJot a\ ailal,le it c.a11 he ship]!ed 
bv rail fur c11n~irlerJblc di~ta1tt:e-:, .111d usc1l ()ti tlte roa.d ,riHh.1ut 
1naking- the c11.:;t run tori high. pro,·idinl.'. f:-l,·<•rctble frci~rlt rares 
can be '-Ccured. 

Cross Section. 'l'hL•re i!) .;u1ne diffe rt nc-e nf '.;lpi11i11n and 
pral·ticc a-. tu t11c prt,p1::r ,,a> ,,f placin~ the rnat1.~rial on the 
ruarl. :\ er 1::--, -'l'Cti(,11 ui ,t grc1\·r,l road is givc-n in the acc-0111-
panying- Fi~·url' I 3. "11ich ;., rec•1n1n1,·nrltd hy t!1e C,J11uni ... -
si,oin. ~r:1is cru::-s ~erti1111 l'~tn bl; sec11rlcl. ::i.ft,. r tlie earth i:- grad
ed a~ shu\\·n. t~y pla1.·i11g (,ni:- 1.,Jd 11f tlil.! n1~ti-r1al t I each nine 
tect, nr ~preadin::.: ,vith a !:.!,"rad1:r to t \\ iil1h ot ah, •l!t TO ieet. 

Fi!::' 11·-.\ \Yell Built Gr,1,,•1 Road i111 ;r~t.:•le C'11un1y 

1naking the 11ut--idc edg-c: about 2 incht, in t11ick11e-.:-. .\ftl..'.r this 
la) er 1s packed hy the traffic a !:lee, ind layL-r -.hould be addt:d in 
the san1e n1a1111er as the fir:,:. lt h:1-_ been :-ho·,\ n 1hv result.:: chat 
this n1ethod \\·ill p,i,·c cxcelk·11t rl!snlts. althou,::.:h ~;,111c cc,unties 
practice putting un t\\ u load, tu each nint' feet .-tl th..: .:-a111e ti111e. 
dnn1ping 0ue 011 tc)p uf the ,)ther. \vhile 1itli~r localitiL·s dun1p t\\·t• 
loads side hy si<k·. 'fhe gr<1vel that ha:, l.'(•n:-iderahle binding· 
111alerial in it. '-•J that it packs ea..,iJ). c:in lJe -:prc:1.d n1urt. thdtl 
one that contains little of this binder. \ \·it11 the fir~t 11[ thc.:-e 
the traffic c,1111pact:- it beic,re there i~ a11Y co115iderable \\·,~stl?, 
·,,·hile if a g-r:1.YLl ,rith little binding- 111att'ri°;d in it i:=: dun,ped ,_1:1 

~ 



th(' r,,ad and .-:r,read. it \Ya--tL·:- t11 the ::.ide~ under the r1r1iot1 \....,f 
the traffil· .• \bc,ut 15 prr C\:l\t. 11f hindin!.:. n1,1te:-ic1l '-CCJ1l·· t,) Lt.:: 
the proper a1nnunt tt, l1-.c. 

l ;ra Yl?l'- c~1n he .::cnt tv tbc r•'lad 111at~ri,1J,· L-1b1 ,rat0r,· , ,i the 
In,,·a llit!h\, a,· C,1r11ni~ .... i1111, .\1n~"'. ltn.,·:i, ,, ht:r1;: d1C'\" · "·ill be 
tested free-tl;c 1,iu<linr: 111aterinl:- de(\ fl1l\1h.' l and atlvicr ~iVl n 

J:eforc atti'rnpti11~ the ,:1,11,trn,·ti,111 ui a g-rav, l n.,ad care111l 
atte11ti(1n rnu::t l:K· ~i, 1.!ll tl1 th1.." pro1,1..·I' ~r3de :-incl drai11~1~,: a 
the:--~ ar~ es.::enti,tl. 1'1,c •11nrt: t11<)1tc,· invt -..t1:d i11 ,·,,. ,uriac<' 111,t

t ·rial the l.K:llt..'r --h,,n 1J ·1? thL· :--nb:g-ra,le. \ c-,,untr'\ r,1ad ii, 
C:1rr1..,II count\ ha'- lJt:tll g-rave1ed ~1..•\'l!ral 1in1t, \,ut t:1ch thne th,· 
!!ra,;el h.1.:: ,Ji ~;,ppeared tr, iu~ to i1npr1 it·ct ,lr:1indg-e. 'l'hc ~ 1 :11el 
f(1~1<I-- are ,·1 ry cffic1Lnt ,h1ring- al1 tht· y<':tr ;; kl:'{'t in ~hnpe hy 
continnnus 1naintc>n~111c,· ,uc-lt a~ the -=rnuothin~ t,f ti,..:- roall v. 1th 
the l(ini:::- drag ur ~1n1i1ar in1ph:n11:nt and hy tlH• arlditi,,11 uf ne,, 
material \\ Ii( n tbc r,,;1d ·•1,·car.:: out" in pl:1C<:"-. 

F~g1.1re 14 is 11£ a 1.,·c·ll con,..1ru(l~d ~r:1\\! rc,~td in C'.reen 
Cl•unt•: aud Fi;:!ur1; ,,1) ~h,,\\·-.. efft."-:-t ,1f n1ai11tt:na11cc \\1th l,1ug 
drag. 

5. nACADA1'\ ROADS. 1'her1: i-- ill.• rl:a ... , 11 \\'h) thi..> cc111-

:-tructi11n , ,i n1~c:1da•ll 1. 1 br, ,ken ,tr,11\! r1):1,1, --h, ,nltl 11<, ,t l1egi11 at 
1)111."C in n1at1Y counti,---~. 'fhi:: dut"'~ 1H•t nH:an tb( i11di~cri111inate 
or haphazar<l ,\'a)' nf bu1ldi11g :i :-lr\'tcli iler1,; ;.u11l theT'e that ha:; 
characleriz~d so 1nurh ,ni thi-- \\Ork. l,;,:1tht1 , it JnL::H,:- a c~rc
ittl. cy..,te1natic ,1.:lel·ti, 111 <1f the r, )ar1 .. tr, 1 >e irnp1 O\'t'1L \\ hi1.:h ,rUl 
he- th,1:--t· radiatin~- ,1t1t irun1 thl' hu--.inl'"~ ct·nt<:r~ ~11ul \\'hich h.1,·e 
the 111, ,st trafii.c o~Tt..:r th~n1. 1~_\ huildinp;- --.h lT t --tret<:h\0-. l"ach ~ear 
only a ~h, ,rt tin1I.' ,, (,uld ~.,.lap:;c bef, ,re a c,,1H11y c ,nld l1a\ l' a 
--y~ten1 11£ n1ain travt·lltd rr1r1rl, 1hnt \'' ,ulil 11<' ll"•.ct at .dl ti111(•.., 
ni the :l'ar. Expert ::Hh·ice can bl'. 11blained ire;i; frc,111 die l•l\\,t 
1lig1nvay C,11111nis~iu11, in planning· and t~un--.lruciinl,.!' --.11~li rt ad ..... 

The Material. 1\ c11n~i1 k:ral>le p,1rt of th1.: ca ten, l 'art 
of th~ ~tatc 1-, nndl.'rlain 1,y lin1e~tonc \\·hich 11ntcr11p-. ~,t thl..' 
~urfac~ in n1a11y place:-.. :\ I any ::-t'\ tilt' l·r11--hi11M· pl~1nt-... art· a!
ri:ad_\· ,,y1L•rating. a par1ial li-t L•i \\·hich i-- i111.·1t1det\ in thi..: 111a11· 

ual. )I uch 11f the linH:.:-,1<1llt~ i-- -., 11llc\\ hat tu,, , t,it lt, l,t.· 11--L'd a ... 
r11a<l n1aterinl and n1c,st ,if it. al:-1._1. slH 1nl,I llt'Yl' r hr ""'-'d until it 
ha~ lit.'cn thurouo-hl)' dried Llf hardl'Bt·d. Thi-- ic trt1t"' tJl the ..., 
~t1Jf'ie ,vhirh con1e.s iron1 thl' ~late qn:1rri1..:, at ,\n:1111·1sa. 

:-Iaterials :--1:'nt to th 1: rc,ad 111.itrrial lalit,rat.iry , if the· I tl\\'-, 

Hie;h\,·a\ ('on1111is~1011, .\n1e:-.. Iu\Va. \\1ill l1l.'. t~-t~d frl'e and ad,•ic:C' 
regar<1irig- their u,:;e given. 

The co::.t 11f lhi, ctt,ne frn,n .... t,int.:> i.:rnshcr plants in cnnsid-
eraule qnantitie-. ..,h1 ,tdd nnt hi.'. , 1ver S.50 t" $.< o 111 .. ·r } ~rd of 
2.250 lbs. f. ◄J. h. the quarry. 'fh t· pric~ ot cn1S.hl·cl <:l\ine i-. 
sh0,,1nQ a markl.'.<l decrea--e in -.nine ,,f the cr,ntracls r~Cl' !1tlv lt>t. ~· . 



Thtr~ i, no reasun, a~ l1a,:,; l1('l'll ~tatl.'d lieforl?. \vhy a cuu11ty 
shnulcl not nperatc a ..;;t,,111..· i·r11:;her ecc1no111ically and \,·c·ll. \\.hen 
the atte1npr i, n1adt. hCt\\l'\l'r. nHH.:h l'arc ,:,;hr1t1lcl ht tak1.:n i11 
.:::electing a Cl)111petent 1nan a-., f )fc1nan in charg-L'. 

Figure-;:{,>. 15 and t/1 arc 11i 1nacalla111 fl•~Hl5 nc•ar Clin
ton. [a. 

6. ROAD MACHINE, ~rhe rnad officc.r-. nf lu\,·a in thc·ir 
t>tf1)rt, tu in1prr,ye the road ~ituati1Jn ha\ e liecn t11u t:a,ily intlu
cncl'd to bu)· vari11us n\achinc, \Yhich ha\·l' prnven of little va!UL' 
lu then1. i.'tther 1,ecau,;;e tht: 111achinl'~ ,,·ere n• it dl'.signl'd l11 nle~t 
the reqt1ire1ncnl~ nr hccau,c they \\ l're not pr11perly h<lnclled. ln 
111any place, the ruad --ituation ha-. hccn1nc aln1n-;t cle.sp1:ratc- :-u1d 
al1nn~l 11,!,v road i1nplen1ent~ anll 1nachit1L'S ha\T been <li::;carrlLd 
tn rri\·t \\"a\· t f ) s, 11nc-thin,.,. J. n-.,t en(lu<•·h differc>nt to tTi\'c flfdrni.::e b ~ ~ M ~ 

of better resnltc::. \~ a re-.,ult of thi-, practice the cuuntie5 :inrl 
tr)\\'nship:-. nn\v have a c1.)nsiderable in\·c:.-.t111cnt tied up in ,·ar-
1ous kind1., (If n1achi11ery and hy far thL large-;t perccnta~e-- c,f 
this; in the sn-callcd rnad 1nachinc ,1r ~craping- ~-radl'r. 

S1>1ne of the t1n,·11-.hip:--, undLr tl1e tJ!cl -.,yste1n, \\"ere di"ide(l 
into .:i nu111ber of s111aller <li--trict-.,, each uf ,, hich O\\ 11t.-d ._,ne nf 
thl'se grader,;, Tht n1anufacturers haYe pushed tht" sale c1f thl?:.C 
n1achines representing then1 a-., th1: ultin1ate solution for all the 
road pn)blc1n~ \\"h1c-h cxi~t. _ \ ~hort re, ic\\' uf the variuu:; rna
chine-., n<.1\\' 111 use i:, ~iYe11 t,1 aid in ,electu1g- n1ac-h1t1L'r). 

Drag or Scoop Scrapers . The clr:ig , ,r sco up :;er aper:-,. al:::,n 
cu1n1nnnl~ k:11(1\\·n a.; ''slips'' nr "-lu..:;her~." Fur t\vr, hc,r e:-- thc~e 
are 111ade in t\\·u :-ize-.,, ,vh :ch h11ld a•h11ut 5 and I cu. ft. respec
tiYel). 'fhc larg-er .-,izc \\·ill put in the en1ba11kn1e11t in ordinary 
u~e nnt to excel'Ll 6 cu. ft. 'fhi:::- li1n1L:, the pruper ll"C ,,f this 
scraper entireh to side \\·nrk anrl 1t -.,huuld ncYer he used \Vhen 
the earth i.-; t,~ he hauled even s ltnrt di~tancL·"- alc>n~ the road. 

Whe~l Scrapers. 1'hi:re arc three sizes of "·heel .scr1.1H:'.r-., , 
holdu1g- approxin,ateh <;. 12 and 11 en. ft. each. Tht! s1nallcsr 
size. the -Xo. T. is 1nnst used in I,1\\·a and unfurtun.1tcly thi:- i~ 
a ,ize that the countie, <•r t11\\·nships JH•~iti\·cly ,hnuld ·11 c1t bu_v. 
It is nqt uncn1n1n 1n tu ~ce a snap tea111 u-..erl in loa,ling the~e. 
Neith<:r j.._ 1t t1nc1)111111C1n to see l,n10- hauJ.., hei11..,.. 1nade \\·ith th e 

M ~ 

tean1 . arriYing at the 1lu1np ,vith an alt11, 1-.t en1pt: ,c-rapcr. r n 
practical!: all place'- \\ here ,vhec·l ~craper-. -.,J,ould ht> u,ed there 
\viii bl' a light d,,,vn hill pull a ftcr filling. 1'here j ... a X o. 2 r-2 

scrJ11-:r that can be hanclJt.,<l \\' ith, 1uL difficult_\ by an experienc1.:d 
hnl_der. and ,,·hich carries t\Yicc ac, n1nch per li>ad a.; the ~ <). I. 

It 1~ t rt1e that th<? 'Xu. I \\'heeler c r,sts .., )n1ething- le '-S than t he 
lar~er sizes. ])l~t l>et,, t'ell the larger drag- scrap1:r and the X o. 2 
\\·heeler. there i-., no place f,,r the ~n. I ..,ize. ()ne o f the g-reat-

• 
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est causes nf \\'aStl' nf uur n ,ad 111nnl',. I'- thL· u..;e of ,::,111all ,era p
er-.: tu haul long <listanc(•..; ?\ ,1 cnntract0r ,,·1)ttld tolerate. fur a 
111c,n1ent, the 1nethnds ver~ f reqla:ntly nsed in tllJr rna(l "urk, 
nur ,vnnl1l the puhliL' , if the> kne,,· lHJ\\. the r0ad n1unc~ i~ being 
,,·aste(l. 

1~he \\ heel scrapcr can be useJ ecn11n111ic~ll,· in shurt haul-. 
up tu abJut 300 ftet and is pf particular value i,; cutting , 1ttt the 
s ille ()f ditches ,,·here tbl.:' road <lrainag-e is to he carried thruugh 
a kn1111 , ,r r i--c: in t hl ~ r,-.untl . 

The Road Machine. The r11ad 1nachine. alsn cu1n1n0nh· 
called the n ,atl gradt..>r ur revl.:'rsibh: grader, is a suit~lile 111achine 
fur finish ing- a roa,l. .\f ter the cut..;; and till-.. nece~sary have bl.:'en 
tnade alung a slrL·tch nf rt')ad the gra,le can he fini::.ht>tl ettccti,·ely 
anrl cc1111nn1 ically ,,·ith this 1nachine. It is. I, ,-nvever. an excep
tiunal '-ln:: tch ni gr•.1und th:lt cvultl he effectiv ely liuilt 1nto :1 

finio;;,hed ruad by the u::;e of thi, 1nachine alnne. J t often -..ec1n::-. 
ho,rever. that the prevalent idea of n,ad con~trt1L·ti.-n1 i<; tt1 dri,·e 
one of the5C n1ach1nes over a piece i-,f road cutting tht: side 
ditchc~ the sanK· dl'pth nvt·r hill-.. and h, ,llu\\'S alike, and 1naking
the sa1nc crus; section fur the \\·huh: length c:,f rnad. Thi;; tllethud 
of nJad 1naking i.s a~ 111rnrre~t a ... the nld slip ,craper 1nethods 
un<ll'r the (Jld labur tax s: :::ten1. 

The cc>n1n1un ,\ay. during the pa--t fe,,· year:,, ,,f \\urking
the n,ad:. " ·ith one uf these 111achines has heen for tht: tv\\·nsl11p 
snperintenllent t(.l hire n1en and tean1-; 11ear tb1..; ..;;trip l)f rc,aJ. on 
,vhich he is tP \\·ork. Each 1nan is allcn,·c•l ln clrive his o,vn 
t ea1n and there is onL n1an on the grader tu operate. ,vhich 1nake~ 
three tl) five 1ne n a111l fnt1r tea111s necessary fur the operation of 
the ruachinc. Thi-. is no t L~c1J1H1111ic..:al or efficient. 1~he be~t driv
inrr can be d1Hll." h, ,inc n1an skilled in the \\'urk an,l the 1nachine 
~ -sh,n1lLl al\\·ay.;; be npLrated by a 1nau '"ho is a skillc<l road 

builder. 
The training l)f the tl:'.a111..;; is a cc 1ns1rlerablc ta::-.k in itself 

and " ·hen once tea1ns are !',ecured '"hich ,,·ill ,,,ork \Yell tngether 
the, should hl used cunt1nual1,·. l f the ~racler i.;; n, it to he 
-uperatecl in a country \\'here a ~on~iderable a111ount uf llllld \\ ill 
have tcJ be encounterelL 1nule tea1n" n1ake thl' be.:;t anin1als fnr 
th;::, \\'llrk. In ,vet ur n1uddy places. -ho,vever, thL·) ;1re nut so 
dependable as arc hlir-.e::-. . 

The field of utilit) fur this n1achine 1::-. a lar~t: 1)J1e ,vl1cri;.; 
there are g-i-ades tu he fi11i:,he(l ur ,vhere the cuuntry is rllllin~ 
eno ugh su that hig-h grades are llLll needed. httt it j..,_ not an 
ecuth.1n1ical 1nach1nc t11 ll:-t' fcJr sin1ple rnarl 111aintenance. n1 ir can 
it be u:;~,t ecnnn1nically \\·hen.-~ dirt ha-- tn be n1oved length\Yi!'.-e of 

the rCJad. 



'fh1.• fc,, pr:h:Lic:11 11g-ge,t1 ,11~ f1. r the u , 
, ,11 ~tu11y hill, arc takt'H fru111 :1 pap1.:r L) J 11. 
b\"it.,re the l;uttd H1..,:nls • s~ci.,tinn: 

f th1< 11'Y.-1chine 
• 1 t .\ fille.11, rt ad 

•·rn \\'Od,in~ a,,av irc1111 n h1••h hank ll"'t. three te,un ,tru11ti 
,Jnt rather th:111 fr,nr 1i:,r~e-- alJrea r. l .. ,. ,1 goo! 1..qualizer '\\ here 
the t..:allb nre ,,cJrkinl!" iL'ur ahrea,t. J.arge r•h.i ~:1ould l1L' l1la,t~d 
" 'i rli dY11:unitt'. < 111 ~t1.;Cp hili-.. 1 .111 tLt" h>Tt1di.1 a he<L\~ 3-. po,
,iblc eo>in~ d<i\\ 11 hill :111<1 llil nut :1tt1.::tnpt tr, ,\ 0rk up r.:r-1cle. 
On hill, ,,·here ditchrc; ar,• \\ ,l~h , I r·ut on f'itb r .. ?,l ·. \\ lll k th,.: 
c:1.rth .t\\ :t,· irn1n the center 1f tht re ad 11110 th1.. ditcl11: ... 1h1.1s 
fillin~ 1hl."n1 :'Ind lea,·i11~ the r •~<1 h,1rd an,1 ,tn< 1tl1 a1Hi at the 
~.1111; Lilnl: l, 1\Yl ring 1h1.;. g-rade. l f the ri•t\ h , nre \ a-ht.•d on f\ne 
-ide 0nly. \\Ork the dirt a.--r,1,c; f.-{1n1 t:1e ,qpp, ttc ~alt." t, rilJ the: 
di1l'h. ~l,Jpe tlh.' bank..;, 1f all ille-d1t1.:h~-. c,n t H nut-::idL:." 

The Elevating Grader 1'f,c c. It v;uin _ ~r.HJer i, b'1in~ 
tt-ed "1th ', ,11,iil«--r:tl,l,~ :-uc1..·c.':l, in 111a11\ part-. "f t!1e t~tc. '!'her~ 
are part; , 1 i the :--tatr that arc ,o fl:1t it i 1,ecei, Jl'} to build road 
~radc-, that \,·atcr \,·ill nut 1:ovr.:r 1n \\et t1n1e. ~ad the ele,·:ninf! 
~r:tdl'r .:an h<: u,i:d ,, ith cun-.i, len1t,lt- ~ucrc,s if car1 i:- takC'n. to '-' 

t",,11.-rr,,tt tfi,, .,idc ditrll1·s io a c,,,,r,,111 <1tt.\ ;.:,r,ui(', nnd 1101 to 
dccft'11 tlit111 li,·h1 ,l' a 1t L•11tltt. 

1 n ~• 111(,re rr<lHng- di,tri,:t th, -t• rnac-hi •1 - can he u..,e,1 t,) 
gn,id :Hh·;111t.1.ge 1,1 l,J::t,1 dunip ,, rig 111<, li11t e-..:p1.:r1i::ncc ,o f<.J.r 
,el'tn~ t, • indicate that it i-. osu,dh nc t a gu •d i1H·i::-ll1h:111. for n 
10\\ 1!~!1ip lu ,vend tltC' l.1rgt' ,u1n rH~ .. <·,-ar) tu purchu,c, (ir t J tr, 
1r, r11•eratl· nnt· uf t:11..·111. 1.vith ~Jl 1111i;k1ll(;<l c Lo 1ne:1. 'I'hC're i, a 
inrJ~l ,u111 ()i 111(1111:y tiC'tl up 1n ,uch a 1na ·111111". ,, !1ich i, u~cd 
.11il: during :1 ~n1all part of e.r1ch > ,.:ar \J._,, it requin~-- a tr:1incd 
c-r~ ·,• .,f 1ne11 and h, 1r-..e~. anti a c-un11,l..:te (IUtfit f,>r ··ca111pin!! , ,;1 

!:\e J' ,!," to prevl.'11t In:-.~ oi ti111t·. If the n1a1.:h111L i.::, (,,vnl cl lJ\ t:1c 
cl,11:Jty. h, 1,\'l..'\'er, it can bl' 1.•rerrttrcl ,·cry c:ucce,cf11l!: in thi,· \\':ty 
l rl,,.:, k1! .1 cun1petf•nt 111an i, :-l'cnred .1, iort n1:111. lt \\'Ot1ld per• 
h:q,, i:1 111r,!'t in,t::HlL.l"' be pref1-rahle tr1 let thl' ,, o i-k tu ;t (1111-

u .. 1- 1,,r ,1\,·ning- .:--t1rh c11: • 111fit. ,titer r1.:rt•i, i1t!!:' rornl'etiti,·c bid, 
per cu. : d., a, his pn,fit:- thl!n dt:'pend <lirect.!) <.•n th,~ re,ult-. 
ht' ,.,1.>tain::-. lt i~ ~b,1..,lutely lll',·1•:- sar, in th ~ 11--c· (if t, 1th the 
Prdinary r1..·Ycrsil,J,: 111:h·hinl..' and tlh elcv._iti:,~ grad1.."'r th~ll ex
p, ril..'n~·l d and i;u111pcttn1 n1l'.'n he 111.iced in charg-!.' ,>f then1 and 
that the h,)l'~es ur n111ll'-.. used be rrainl d for th1.. \\ ork. 

Stone Crushers. 1'h(•-re an"" , ,,l]y a \ er, li1n1ted 11nn1bl'r ,,i . .. 
,,, •n~ rrusiirrs 11

\\ nl.'d hy cc,1111tie:, 111 the .;:1.Itl.'. ' l'h('re j .. 11,,.1 

rea:,, ,n \\'h_v .,uch a pl~1nt c~111ld 11 c,t l, r11n ... tlf\:e,-, fu!h· h\ the 
c,,11nt~t.·s, bnt ~1> far thl..'ir •1pera1inn ~ttlll-- t,, he 11n11,:cl..';-;::~rilv 
('11:-tly •• \ rot;try scrt'l'n :-h1 1uld he 1lttl..'d u1, in <.:•Jnne.::-tiPn ,vith 
thl.' (·rn .. her ,in cl ,,·hen the n1at1:rial i~ to lie t1"1.'cl fo1· r1..•ad c, •1htrt1<> 
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d, •11 it ~h11nl,l bl' :-l..'{1aratl..'il iillO thrt!t" :--iz~~. ·r1i l"t'C ..,ize-. cr,1n
l1)(1T1ly arc 2 1-:/'. 1 3-4·, 3-4-''. the l::i~t is al"o k11u,, n a, th(' ,crrcn-. 
1ngs. 

S t,1ne crn~hin!.! 1,lant, art: 0 oin~ t,) ht' a nct·e-:.;;it ,. in the 
0 ~ Q • 

iuture. in 1nan\' c:1:,;e, ,vhcrl..' the l,Jcal rn:it.;ri:11 jc: a,·ai1ahh' for 
.'-tone rnads an,l f, ,r ti"c in rtincrl'.'ll:'. 

T1rc,b:1hly the n1o~t :::nc..:e,,iul t'Ottnl: ('rt1::-.bt:r plant in th..: 

.... tate i::i the r'•lll..' in I ,c,• er1utlt). 'l'he fullr,,\·111~ i, Lhl r~p )i·t ,f 
first c,1,t anrl cu::l of ,·1perat ion: 

l{ep· ,rt of Stcnit· (J tiarry iL•r the \. ear 1<105: 
('r,~t of cru::ht:r .......................... . ........ s; 1 '1· ;o. on . ' 
Lah ,r 1110\'in~ an,l ~1.:lti11g- 111achine................... 3-+·7.1 
T uuls :1nd suppli~,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t q. of, 
~Iaterial for platfor,11 nnrl bin-:. . . . . . . . . . . . . . . . . . . . . 31 .oo 
Frcight l'll cru-...ht·r and t,,, 1l:,. . . . . . . . . . . . . . . . . . . • . . . . I..! .r,7 
T..,a!:>c,r and s11pplit~ cru~hing and •1ttarrying...... . ..... 4 ..!l . ,.i 

~10 - ) -.-, ..::, i.~., •"""-
' ~· 

The 1:sti1naterl an1nu11t rit ;tone crnslh•r1 i, 4cio ~ ard, at a 
t11tal C'°i~t of $-4 ~ 1.74 r>r SI .n3 pt:r en. y,i. fot the· crn,hl:'d pro-

duct. 
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SECTION SIX. 

The ,,·urk c) f r,)ad 1naintcnance in l1)\\· a is largelv ~onfined '"' . 
to the care of earth n,acl~. \Vithin the pa::-t t\\" ' yt.·:1r:, the Hh.:th-
o<l,:; h;1 ,·c uncler~une 3 cun1ph·tl.!' c,hangt: and the ll"C ,_,f the split 
log drat!,' an~l utlier sin1 pl1: co11tri\'anct·'- fur this purpusc ha-- t>X
tended intu every t, 1\\•nship and county of the :-tate. 

l . DRAG l\\ETHOD OF ROAD MAINTENANCE. 

The History and l>evelopment of the Method. In the 
(~e11t::-e1.: Farn1er ~Jf 1\ugu~t. 1~38., tlierL appeart'tl an ;_1rticl~ "hich 

Fig, 1i-A Poorly Dramc1l l,oaJ with Rank ( i ro,\lh c,f \\'e,·tls Bnrderinir 

rc:cnn1n1endl'd fur usr nn the pnblic ruad-; a c.untri\'ance si111ilar 
tr, th1.: "split log-" drag. \\'ithut1t gi\'ing the article 111 full the 
follv,ving l."xtr.act:; ,vill ~h1),\' the idea ac; then ad\'anccrl: 

"A stich of tlml.Jt-r six feet in lenfttb , twe!Ye tnches in wifltb and 
five or six in thir·knei,s is to hf> prov id<'d; llnrcl , l1eavy \\Ont! should be 

ll 



• 

• 

Sl'h!cted a~ the lioltR or ~ere\, s lu ;:,llPh \\·oo<l ar,! UL.ore: ~e('11re .. • . 
This r-tick form!'l thi:. srT1111er, and is dr:t\\'ll hy a ::,llitahlc neap or 
tougue .... Onf> pa.rt of ihe uea1, \\her~' split, h, c.•Ht .shorter than the 
otbe1· t:10 thnt wh<'n ust->il l lu~ ~•~rap(•r tloes not r·uu :-quare on tbe ro.1d 
hut d•In~on:llly or q11urterlug. Tlie slant ill the ~ix ft->ei is about one 
foot. ·which is f;lltlieieul to thro\\ all thtc\ :-1oues out of the line of travP.l, 
lcv(•J the ruts and :,niuoth th<.1 Whl)le s11rfac1>, The euttiug part or the 
:::cru111>r is l'0m11o~f!d of o. thin wide- liar of iron ~ere"'t->d or holte1l upon 
the front of the S1!rape1·, thP lu\\'e1· edge c-on1in-g half an in,.h below 1llt> 
\,·ood. ,vhit•h l1y bevelling h:ir.kward,- i::; n1ade thin ar t11f' place on 
.,.. hich the irt>n i:-- put~ It n1ay Iii:. r""run1·ke1l. howe,·t'1', flrnt snrh a 
!'-L·rnpct· call do 110 gouu ,,·hPre tht• n,arl~ ar~ n1udily, and that to 1~eep 
roads ti ry is e-.:.i-;entin l to tlH'i r fnrn1,ti ion, prcse1·,·n1lon or reprurs. 
,vJ1f'rE1 the rna<l r·an he k1--11t dry. there ii,; no difficnlty in kf>'eping the 
<'arnu.ge•,\'ay in guo,i ord11 r. as an tH•eai,,ional use or l hi£ ~wrnper, n n d 
thf"! ,, orl, h; qnirl,ly performed with a c-ontl ~J>an of borsP.,:, "ill re1110\'e 
all tht:> Rn1all :stoue~. levc,l ricti::c::; l1y rx;U.rin)! tue1n off. ,,nd by q110.rter-
111g n10Ye1neut de11o~il. thf>lll 1n 11.i+' ruls that ll:1ye creati>rl the t'l€\'a• 
tions.'' 

ifhc principle involved has bee11 put into ctJ1nn1on pra~tice in 
n1any of the r.i~tern stat'-'s for a lc..111;.; tin1~ and n1.1ny co1nn1unitie3 
iu Ju,\':t ha\·e hC>en keeping- t1p their road~ b:,· dragging then, ,vit!i 
such thi11~:~ ac; harro,v~, r:lilro~1d irnn nr planks. but the 1novcn1ent 
harl nnt ht.>co1ne general o,·cr the st:ite. 

[luring- the past t,,·elvc years \\·hile lo\\·n·:; bu--inc,, ,, as eac!1 
y0ar ahnost co1npletcly ~tnpped l,y Lhe n1ud blockade. I\Ir. D. 
\\1ard l,i11g-. a f.arn11.•r liYing- nl'ar ~J:titlnnd, ~lis:-(1t1ri. has proved 
tlic P"S:sihilit~· of having pas~nblc r11:i.rl, durinl! the entire t,velve 
111vuths. 

1\ irost-hittt>n p11n1p stuck and ,HJ ol, l ft>nce post nailed to
~cther t11irty inche~ apart, prt1bal,l_,. n1:id~ and u:-ed by ,ome 
~ornh·r te11:-int of the fann ior le\'e-ling- his \\ h~at field, '"a~ th~ 
t1r:-t drag- u~ed by ~fr. I,ing-1 ~nd ,,hn ~Iler ,'11 •tithing hi;; roads 
{rlr tbC' first tin1e ,va::. so ,vell sati~tic-d nnd pl;:a ... ed ,yith the results 
that he has continued f(',r t\\'t'lye ,·ear, tc• , lra•"' n h:11 f 111ilc nf . . ~ 

road fruin hif ''o\v11 front gate to hi._ ncighbur\; front gate 
to,\·ard to\,·n.' 

1\ ft,~r several y~;.u·::: the c11nJition c,f thi..; rt):ui \\·nrranted the 
::'l!is,ouri St-ate Do:11\l (,f _\~ricult11r1'! in ,c1Jdi11g· \Cr. l~ing into 
different parts of the 5tate t,.1 ~i,·t' the rt-:;11lt~ uf hi::: \\'(1rk before 
ia.rn1crs institute::- and Slll'h galhL·rin~.; ns \\'t'fl' intcr1:sterl in the 
suhj1.·ct. • 

During- the early spring- of 1905 ~fr. [·Ienrv \\'::tllacc of l)e, 
l\Iuines :.ugge,ted to the Chic:.tL:n & .i\11rth\\'Cstern railroad the 
p11~~ihilit': of spread~!1g lhe r,.,;i~I dra;!ging icll?a frn,n a special 
tr:un s11111l:1r to the ~(;'eel Cnrn Spel'i:tb,. . \ ftc-r -=otne irn·estiga-
1 ion th<' N"nrth,,·e~tt'n1 :-tarted a car .it < ina,,·a , ,n the \\fis~ouri 
lZiver l)1)tlon1 :is an experi1nent t1.1 pr()\'e ,vh,1t 1niol,t be dc,ne 
\\'1th encouraging this idea. ::-



.\(('\1111p~t11) in~· this car, bc.--ide..: :\Ir. l,in;r. "·er1.· re1,r1.!.:-~11ta
tiYt'.:- 1~f the ln\,·a l Ji~h,vay (0•111111-.;,iun. \\"~dl;tC'l.-" F:111ner, the 

' . 
lo,Ya Stare Register and J.'ar111t'r, c111d tht:' ;-.:orth\\ 1.':--ler11 J{niln,~t•l. 
Fifte1.·11 ..:nun tic, ,, t:re vi~it1.·d throug-h tht: 1lat di,trict , ,f n(1rtheri1 
lt•\\'a anrl intu th,· ea:-tcrn part nf the -:t:lte. tht• tinal 1111.:1.·tin~ bei11~ 
heltl at J)c \ \'itt. 'J\, (.' 11h·t•ti11g:- ,,·t·re itl.'.'lc\ at each p ,i11t .t11d 
at rhe clc,~e .if thi: aiter11orJ11 1nt eti11g a d~!lh)nstr:ili1111 \\ ith the 
rira~ \\'a" ~;,en ,111 a lle:irhy ,trect. l\11 tr,~n1blc ,,;i._ 2,111..:ricn:::cd 
in findi1~~ a pl: lCt: ,u itahle iur n:--ing- it or 11ne that ,, a:; nr,t left 
rnucli i111prll,·t.::d , ,v< r it-- fonncr -:L111<litinn. 

The l,11 in~,~ n,~11 t.•i the t, ,.,, ti.., "here th1.·,t, tnlk, aud de1n-
c1nslratio11-- \\·err gi\'l'.11. re po111h·d ~c1H.1 r ,H1,,,,l y 1,y <ilT\!rin;,; priz\:: 

ror the ::treh:he..: 11f r• all ktpl in the be:=t i~,1nditit1n for a )l'.:tr 
by l11i:; 111eth,,d. _\t l h·ni,un $.350.no \\'en.: ~nb~cribL•tl ittr Lhis 
pt1rpc:1~c. tift_,-t,v,1 1ne11 pn,n1ised t() n1~1kL' and use th(• drag and 
ten tu\\•n..: ,rl'rl' r1.·pr1.:1 ,c11ted: at J ~ancr,ift tht.: recur1ls sh,)\\' $300.no 
,ubscriheil. f, ,rtY-:--c:,·en narnes and thirtl'en t,,,,·ns. and at i\1.·vada 
$2co.oo suh-.(rii ,(d. sixty nan1es and tiftLCl1 lo\\·ns rcprc--cntcd. 
\\. ith nnly , ·1H ex:1.·ptic,11 thl' t11\\'DS re..:pundt·rl ,vith f.nuscription !::i 
fr 1r prizes. '['hi, fa.:-t i ... inclii.:ati ve n f the r1.•sp1Jn~L .. "hich n1ee ts 
practical and t ffil.'it:Ht idea~ in roacl i1npru,•c1111.·nt an,l the high 
regard in ,vliich it 1s held l~y the hu~inc..:s 1ne11 ,if the .1verag-~ 
t0\\'11 in the o.;tatl'. 



Later in the \'ear, 1h1rin~ lun e.:. thl' (',,11H1ii si )11 enga;:!C:d \Ir. 
King a, an instru.ct,)r at tbc l{;,a<l Scl1 1(1_1 held at \111'-'": In addi
ti,H1 to the "split l,1~" drag. ;i 1111n1l11::1 dl lither --1n1p!l" 1111plt•n1ent, 
,verc u..;l'd in thl' :1e111t,11~tratio11:-, i11c.-lud111g the ,.\fc~lillt•n .. ,-.. 
dra~. 

( Jctuhcr 19th the Chicagn. Hurl:11g tnn & ~- uincy Railroad 
~tarted a ''hard dirt rn3iJ,_·· ~peci:il en, <.1.t ('\1nncil Hl11ff::.. rL>nti11-
11ing ac-rn:,;;; the :state and st1 11,pi11z in :di at ,10,1u1 ,_,·c11tel'11 to\,•n,; 
"·herl' 1nl'eting--., \\·t;re h(.'ld and \,·hc·r1: 1h~ rcceptic,11 oi th1..• idea 
,va~ cncot1rag111~ :1.ntl enthu:-ia--.tic. '1'!11.. co1 1J11h·1·cinl 1..luh, \\"ere 
the chil'f pro1nuter-., 1')f th1.· llll'l tini._:, 111 t!iis p,1rt .-.f the state· and 
111an,· clnlis utrerl'rl pr1..111iuHJ.s i,,1 the' l,t•,l ,trl.'tCht•<.i cif r,1,ul kept 
flH" a ,·car b,· this 1111..thflll. 

Iii Fcbr~ar_v. l~)nf,. the l'hicagci (';: . \lt1 111 r.iad ~e-nt a ;';1111ilar 
car oYer 1tc;; li11l's fro111 Chic;.ig·q 1hr1 •ll.!..!lt l !lin1 ,j .. nn<l i11(1, ~Ji~
souri. • \t all d11.· t11,vns the n1ee1 it1g s 1, 1..'ft "•4.: 11 attended and 
the ,,·h• de trip ,,·as :l st11:cessinl our.. '!'ht• S.ttlt1;: Fe R(iad ad1 ,pteJ 
the s::une llll'tl1 1 1d of aron<.ing intc.:n..-~t in !IH·ir ll:rritury and in 
?\f ;1r~h ,ent :\[r. l,ing and other, L•\ l'l' a p c1rtiu11 t1f lht.>ir line::; in 
l,:111--:1~. 

1'hese ,pe(ial t.·ar:-. l1a"\'e licca ,, atl·he,I ,Yilh 111uclt intl're-.t liy 
:-it her states and 11th er r,1 iln iads and it i.., 11• 11 1111pri •fiahlc that thl· 
:-anie pla11 ui a,, akcning- pnbli1' '>t.' ntintl' llr ff'1r l.H.:tter r ,.1a.Js ,,·ill he 
pur,-.,t11:d by then1 during- thl' 11c-xt f C\\ ~ i:a1 s. 

J:es ide-. the,c di ff tre11 t s1..·r1c:-- 1, f i!rai..:: 111e<:ti111-: .1 l.t l'g'l' 11 u In
ber nf talk, haYe bi:cn g-i,·en bl'f(lre farin\;rs i11.;titute~. (n111111ercial 
clt1b:--, and sin,j!ar nr;:;anizat1lln.- .:tnd l!.ttberi11~ 5 i11tt'rl'Sl1:d i11 the 
i111pruVtJncnt cif the 'public rc,ad,, until t!H• ~, hole ,,1:ttl' h:ts be
cu1ne t·ntln1siastil· \\·itl1 this 1nvthod c•i roncl rnaiut~·nance . 

.\'t,, 14 \\\ s E!\",\CTT\D l{i:r...,·1·1.\""L ·ro Tu,- 1_·.:,c u1 ·111 1: 1)1,.-\.1~. 

'fhl..' 31-..t <~t'tll'ral .\:--;e-n1lil: recc1g11izi11g- tltr i111p, ,rt.trh.'l' nf pru
,·idi11g- fur the general int rud11rti1 ,n , .f the , !rag Jtll·thud ,Ji caring 
fllr the r1)ctds pa-;sed a la\\· j)t"()Vidin~· ft)r the pa_\ Hll'Ht •lltt of the 
tO\\'n~hip rnad iund:- fn1· \\ ork rJnne \\'ith tliis in1ple111cllt. 1'hi,; 
Act is given in inll under Scrtic •Il 'l'hrl.'C. 'f,J t'th·r1ttr:.1;.:l' a n1ore 
general u-;e rii \,·ide tired ,, nguu~ on tl1c road, .111 ;1ct ,~ as pa,.:.1..·d 
proYiding for a rchatt' of a certain Jir,1por1i1111 ui Lhl: n,ad taxt:>,.:; 
to any une ,vhn \\·onlJ use 11t1thing hut ,vidt• tired ,,·a~"n::- for 
hc:av, hauling. 1'hi,, .\~ti::- ai,,i g-nt' ll in full undt'l' Svctiun 1'hree. 
The u~e nf \Yidl· lln.:d ,, ag·on~ i11 1.•1n111.·ctinn "ith thl' use of thl.! 
drag ~ives an ideal c,,n1hinatiun for the..• 1,~~tt,·nnvnt of the rr,ad . .; 
a;; tlie actiun c, f the 011\.' 1s sul'ple111enll'd by lhal of th1,.' (,tlii:r. 

Gi~XfRAI. ToPnC.R \PITY .,~n Sou ... \1~11 ,s n1: 1·ni: Sr.,·1·1:. Sec
ti•Jll 'l\vu take._ up in detail the different ~lacial nri.:a-. uf thl.! :-tate 
but in :1 general v,•ay it inay be said that the..· ice .,heets ,vhi(h 



s\\ cpt sunth\\ ar<l O\·er }Cl\\' a at an early dale plo"·c<l dn\\' 11 anr1 
levvled the hills anLI fill(:d the valle\ s until the ,vhnle state ,va3 
rcducec to a fairly le,·el plain . These glacier~ touched all the 
countier of Io,,-a except a fe\\· in the extren1c northea;;;t cc.,rnc1 
iVhere from Dubuque, exten<ling- north past :>.tcGregor and 
through ~i-\llan1akee and part<- of \Vinne!"-hirk counties the tupo
f'Taphy is rnugh and brokc11, slanrling uul in all the uriginal 
ruggedness, and co, ered only by the loess or ,vind-blu\\' soil iro1n 
the ::\fissis<-ippi \ "alley. 

l{oughly speakin~ nurlh of the ;{orth\\·cstern l{ailroa,J, and 
extending fru.111 tlie ). fi:::..sour i bottorns to a Iinr running· .:,outh 
through \\\.1rth and Franklin l'Ottntie-. is tl1e \ \ t~con:::..in drift 
area. T he area i111.:lude<l is coYered b>· the black, rich ~1,il \\'hich 
ha-: been ~i\'l.: ll the .:;11n1t\\·hat inllefinite tern1 (lf gu1nbo ; and 
,vhich is liherally <lotte<l hy ponds and sluggish strea1n.:-. 'fhe 
drain::ige prnble111 i:.- a :it.:rious Ollt. :\long th 1. ~li-;-,nuri f{iYer 
bottoms ,,-~ find larg-ch the sarne kind of suil in a Ycrv Hal, un-.. _ , .. 

drained di c_ trict. 
East vf the line thrc,ug-h \\' orth and franklin counties and 

north of the ~ orth,\'estern railroad ,,·e get intu the 11.1,Yan Dr ift 
area \Yhich is not so flat and \Yhich has rl'ached ,;;.uch a stage that 
the drainage lines are ,vell uefined and "here the soil is son1e
\Yhat lighter and in son1e district,;;. contains so 1nuch sand that 
the n1ethods of dealing ,vith sanJ roads has l>eccnne quite: a seri -
ous n1atter. 

South of the line of the ~ orth\Yestern i::. tht l~an"an Drift 
area ,vhich has also been cuYered to a cvnsiderabh: depth by \\ hat 
1s tern1ed 1Iissouri and l\I ississippi loess ,vhich is supposed tu be 
the soil carried and deposited by the ,vind. Thie; arl:'a 1, n1uch 
n1ore broken by the drainage lines and even a glance at the 
111aps sho\\" the nun1berless strean13 and their 1nnrc nun1er,.111-: 
tributar ies extending into nearly every quarter c_ection of land. 
The drainage of this district is altnost perfect except along son1e 
of the botton1 lands. 

The differences in the soil and in the topography of these 
different areas bring up specitll p roblen1s ,vhich are co1nn1on to 
these sections only. bnt the big question of earth road 1nainten
an l:'-e ic; the san,c all over the state. 

Theory of Road Dragging. 'fhe recent ~tudy that has been 
given the earth road ha" hrnug-ht nut ~11n1e characteristic, that 
,vere not g-enerally kn,,\vn to exist and the crn11111on idea that ,,nr 
soil had nnne nf the qualities that coulrl 111ake i t a rnad n1aterial 
~uited to certain classes of road!, and cc·rtain kinds of traffic has 
gi,·cn a,vay to the kno,Yledge that ,rith prr,per care an ear th road 
can be tnade pa...,...,ablc at al l t1111<:s nf the -' ear and e'-.cellent during 
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1nust of the) 1.:ar. 'fhL" CX!•t't ie11i:e c•i th1• P<l•t t'\\'{) :ear-. hJ, IJro,·-
en this gener:\l fact ht>} rin, I don ht ur qncsti ,11. 

Tl1c roads dt'E-i~n:;terl c1-. fir~t .-l.1s ... 1 L•<icls 1n Se1.:tion (lne car
ry ::-o n1ucb lh'a,·y traffic that as , •un a.: ro~ il,le tlh·y .,l)c,uld he 
~urfacl"d ,vith a road 1n"tal eii -.,111!l kind urh a~ ~r:1,·el or hrL•ken 

• 
stnn1.:. The rL ierenl'.e herl' i" rath, i- tu the lar.~er pt:rre11t:igc 
"·hich haYL lJeLn L·alle<l :-e-cond l."lns 1·oad-. a11.J \\ liich ha,·l• :-1,·er:i~l! 
rural traffic u\er the111. Th~1t all kind-. oi 1·0nt!-, a:-e ~r,:ntly he:nc
titted h_v 1..:are ,,·ith the drag- i, ,h1..l\\"ll in lhe rc1 1ort fr,.11n n1ail 
carrier., frnn1 Tipt(in, Ic,,Ya. 

1'Iiere are p1:rhap~ nn l•t>lli:'r ind.i.;, s th.111 th1.: rurnl 1nail car
riers c,.f the.' conil1tic1n f r L•In da\ (n dttv of the t·rtt1111r,· r,1~irl-; and 
~he clTcct upon 1hen1 r,f the 11;,c:-· <,fan) 1,.nrticular n•t tli,111-.. 1}f c,,11-

str11ction or 111aintcnance. 1'ht"~c 1nen --c:> tlll 1°t"(>rt, (li :.ill kind, 
uf \\·e:1thi.:r upun· the rt'.'ad surincc~ .ind th\;11· op1ni ;n 1)f thr ,·alue 
of the n1eth, ,cl ui caring- fl,r then1 i 1\ ell s' 1, '\\ 11 in tlii.:- iullu,\·i11g
t:1hlt taken frnn1 :l repo1·t .-cnt in b~ c,,rrje,,.. ,,hr,se r,,ute~ 11:ad 
ont ,:;i 1'iptun. Jn,va. 

- -
1 f-;1,~~l:- -I .\ ,·. tlllll' I<.• , \Y.tane \,. rt!-"<; CO!llllt1c,n ,,f X o, :.\Jill'" m,1J..c:- the tnr, tlurinl! Feb- dr-.,~ged dr.tg Jrl',1 r1,1n fM •c:-d fq 111 route 

rn dry Wt-at llL·r t•• ;\la,· ,,.a,t-. 111 route, 1111ur.,c-~N.1 r, ,.,11,.. ruary I I . 
l Ir~. 8 1 fr<; . (, I Ir,. ( ~O(l(l. 
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·' -- -----
'The differelh.'l' in tin1.._.. rL·<1uired during thL· pl'riod fr,)11 1 F'eb

rnary tu ~Ta_,. ,-i,·er the ~t\'erage tin,c in dry l\"1.•;1th1"'r i-:- ,·vry 111ark
etl n, ~h 1)\\' J1 by thi~ report. being in ~d! t'asl::-. :-1hc111t t,, 1.1 h,n1r.::. 
1Gong-~r durin~ the ::cea..;on " ·h('n \\"I.' lta, I.! rlit: "nr:,t r,-.ad-.. '!'lie 
saving- of ti1n~e ctnd the c:i.,e ,:ii rural free rl~liv1..>rv \Yhi(h i, n1ade 

'- . 
p(1:-,ibll' by thl~ cc,utinu, ,us t1:-t: nf the dr,t~ i!-, a ,er\' .,t r, ,ng Jr![ll-

.nent iur r:1e adoptiL1t1 ,_1f thi~ n1tth,:,d of r.._,ad n1ai11tcnancl! o,·er 
the entire ..;tatt an,l the rural route-- ~h1n1Jd be the.• nncs JJartictt
larl) ::ielecteJ by tht" t, ,,rn~hip trust~·e, nlld tht~ road ,11peri11ten
clent::; in cuntracting i,,r -.,uch \\'lirk. 

~l'hc rt:-,ults a, , 1, 1
\\ 11 in thi-: n pt,rl c, 11s!d nt,t ht~ ohtn.inl'd if 

t:1e ~uil in t.lit• r, •a•l!- re~nain\:'d tht.' :::an1c. a-. it LlL'ie.-, in th1: field :, nn 



either side. 
condition of 

1'hc explanation 
thl'. ~oil itself. 

J'cvnr.l:n l~ \R'J'H. In i~ ne,,· c,,n<litirin. the :,uil h::t!- L~L'll 

c .... "llled ··puddh.'d earth,'' and th1: charactl'r1,til';' takl'Tl 11n lift 11tc 
" ·hole idta of r11ad rlrag~illt! 11• thl.' plane.: of a 111,1r1.· <•r k>.-,:: per-
111:incnt i1npr0Yc1nent. 'l'hat i~. ·,, er<: thl'rt! nu iuhi..:r~nt q11aliti1.·, 
in thi, pttddled 1:arth ~i111ilar to th~ charn.ctl.'rist ic-- nf ;i ~v• ,d n:i::td 
1nelal. rc•ad llrag-g-i11~ ,\·ould 1110;,11 ;::i111ply a tc-111p ,rary tXlJl•dic.nt 
affurdiug 11nly tl.!t11p11r.1 r) n:lil..'f and no la~lin~ hcnclit::i . 'J'h1, 
~,~,it h,·,,, 1.:\'vr after lia, 1ng- been subjP.ctrcl t L'I the traJlic i{,r a p ... r
iod 1~,f > enr, l"> ,1tld 11Pt he used fur ae-rrirultnral pttrpn-.t·:=: . ~rhe 
c,,111bine• l ac1iu11 of the traflic, the \\'ater and the ili~intrgrat ing 
e{-f.:-ct nf the ir ... "'t n1~te rially fhange it:,,; phy:-ical an,l chc_1nical 
Ct•tnpositi, ,n. 'J'h e , c~l;'tablc niattE'r nr 11ti11n1-., 3S it is called, :tl• 
n1osl C1 lll1)111.'.'tely rJ i,appt:-ar~ as does the suriacl· :-r•il and ~ larg-e 
pt·rcen t ,-, f clay i ~ g ra J t1al I y ,,•r,rkl', l up f n 1111 bclc1\\'. In 111;111 ·, 

case:- the road grader or 11ther lnnl, • 1( the rnad IJ11ildcr ha,~ 
entirely rt•in,-l\·erl th~ tnp , c,il ~o that the clay -.tralttni forn1..., the 
road surfacl.'. 

In the proce~s 0i 1nant1 f:lctttring- brick" the cla>· i::- run 
tbrnugh \Yhat i, tcrn1ed a png 111ill ;111cl thC:rl' n1ixed \\'ith \\'aler 
to a pla:,ti.: 111nrtar. 'file acti(111 (){ the traffic i~ nr,t u11:,i1nilar- to 
the actiL,n uf the pug- 111ill and the re;;ult pr111\t1ced i:- in a n1ca--ure
the san1l·. I◄'ollo,,·in~ thi::- cu111pari-.1,n :l ,tcp iarthl'r it becn1n~ ... 
apparent th;n the drying· and baking actinn of th1.• ,1111 a11rl ,vinrl 
is nnt un.;;i1nilar exc1.•pl in intensit_,· to tlH' burning nf the brick~ 

· in kilns • 
The c.-,nJit1un of thr soil in any ,v!?ll tra,·1.'.h:d ru:ul j;; =t1cl1 

that \\'hen tnni:-t "·ith \\·ater it .:an be 1n, ,uhh:d intr.1 a rnp shaped 
for1n \Yhich ,vill hold_ \Yater until it eYaporate'- . Each tin1e the 
,vheels f11r111 a rut '"'r a hnr-,t' ·s ho()i 1nakc;; :1 print a cup is forT11L·d 
that in n1an) places ,, ill retain the \\'ater fnr an indt:finite per
iuJ nnles:-. it 11isappears by evaporati11n. This iact al~o accou11t<:: 
f(ir the n1t1d holes \\'hirh are frequently fnund r,n the tnp-, ,,f hill~ 
and in sp,.1t.:; \\ here tht' <lrainag-e ,,·ould be rxcl'll1.:11t ii this pud
dled e;irth \\ere pnrous en1)t1gh 1'1 afT11rd the sanu~ drainage a:
d,)C.:, the -.oil in the field--. on rilher ~idL·. Uesid1.:-.;; thcs~ facts 
"hich supp'1rt th1.: throry, therl' are nthc-r con1n1011 instances snch 
as the standing of ,Yate-r in ;i h()g ,vallcl\\' for lnng peri< ,ds of dry 
\\ eather and the funning nf a hard cru,t •)Yer a n·1:1tl ,ttrfacc 
\Yhen \\ ater stand:- at al1110,;t the san1c lcYl·l (,n either ~1ric This 
is J1(1ticeable in nu111ernus place-. in the s,Ya1np<: and slou~hs oi: 
northern Iu,va. 111 thi, latter in<:taucc the cnveriug oi the rnad 
1s t1sua11y thl' gu111bo typical of this section of the cnuntry an,l 
"ith ,vhich the dra~ produces perhaps the 111ost J$toni-;hiug- ef
fects . It is f rc'lucntl)· ern 1n~<1usl!' :=:tate<l that the drag puddle~ 



the earth, but this is a ,lt.>ar 1nisstaten1cut ,if fact-,. l'he ti!nn 
puJdli·il l~1u·//i applii.'S t,) ~Ht) kind IJf ~oil that h~t~ hec11 ,o chan~erl 
by the a~t:ncit ... 1n011t iuncd h1..,i,Jt'C', ~1at \\'111.:n dan1p~nc-d it can be 
n1onl<lcd int(, \Yater proui fl)nns. It folln,v~ irr,111 thi:::- that the 
use of the drag- ,, ill only prodtH.:c the bc~t re,nlt:-i <,n soil- rhat 
h,1vl" heen in th? prnc~,.., ui chang-e f vr year~ ir,~n1 the light, p,Jr
ntt:, agricnltuT al snil to the pncldled ?~rth cc,uditio11. or on ,, ils 
,vhit:h an: naturally dl?n::,,c ~11d hea,·y as clay or gun,l> ,. 

1\s \\' (· divfrg\.'. (ron1 the hL~a,•y C1)mpact ,r,il::- anil approach 
!he ir,n::-e p,_,rous t:,pt-. the l:1,ting- benefits (Jf the <lra!! hec<1n1e Ir,, 
and Jc:,~ apparent. t1ll a ~tage i-- reached ,,·here it, acti.in 1nay 
c:,·en hccnn1t' a •k·tri111ent sul."h a, \\C.•t1ld be trn\; t1n n ~and r,)acl. 
'fhis fact \\'ill al ... o ~erre to an--,\,·t'r n1any of tlH• qtte::-tions \\·hich 
have heL·n raised in regard tn the L1ficct of the dr::ig 1111 rr,ad~ 
c,1yere<l \VJth sr,d c,r on ,t, ,nc rnads , 1r in other ::-peri::d ca~ec; 
\\'l1ich ne<:d n<:•t be takl.:'11 up in detail. 

Sf'OUTY PtActs. 1-)n n1an,· roads there arc the o called 
seep:-i or "P11t1ty plac{·s ,vhirb ·~i,·c \\·ay first and bC>cn1ne the 
"ur!-t under traffic:. ~uch placL, as thc!>C arc- causrcl b; the 
\\·atL'r \,·hich sr,ak, inti.., th~ ground \\'Orking- ,lo,,·n,var~l frun1 the 
~nrfc1ce until it strikt,:- a har,"J .--tr:1tt1111. u,nally cla_,., "hich it can
not pt'netrati.> ~nd al0ng ,vhich it ir,JI(,\\, nntil it breaks (1ur :'lt 

the ::-urf~11.:e o i tht· gr11nnd. ln the southLrn part u( the state, the 
point.; at ,,·hich thl.! drainag-e ditchc-:; lic-t\\'een the hills be(:,-,111e 
definitely <letincd :1re at al111◄ J~t the sa1nc level ior a Jar~(' arl•a. 
1'hese point-; n1ark the di,•i ,ion plane bet\\•et~n the pornu~ tL•P --oil 
cir !,,css and the 1:la, -;ub-~1rat11rn (,f the Kan:;an drift. \\'here-
eyer a rnaJ i::- cut thr11ugh tht~::,e hill:-, at son1e place 1hi.s clay 
sub-strat11n1 ,\'ilJ carr,· the \\ :1t1.:r t11 tlil• :-ttrface and if thert' i-. a 
considerablt-' ;-in11 ,uut ; ,f such \rah·r. a \\·eak ,pc,t in the r, 1ad \\'ill 
be iorn1cd. Such place!', b_:. per:-i1stc.-·11L dra!...'.l..(ini:.:- can he kept ('ov-
1.'.red ,vith a hard 1.·ru.,t that ,viii turn th1.~ \\ :ltlr. hut the !;est 
rernedy i-- a tile drain Iro111 th1.• upper ~ide of the r, ,ad lu (llt oft 
thi~ ,,ater anrl carry it to au ntitlet. In iltht'r part~ uf the :::tnte 
\\l'ak ::iJJC1~s in the r(iarl arc ca11,1.·rl I,_,, a hig·h h:vel ,if the gr,, u11d 
,valer. (Jth:> c1.,rre,pr.ndent \Yritl'" as f1.•ll11,v..:: " .\ 11)\\' tl:it un
drained strl.'ti.:h, ha Ying- \\' ;1tl.'r :-.landing; 11n both stdl':- oi U1e r, 1a<l, 
gc1ve n1e :-.1.1rne trunbl1..•. .i\. iour inch ,· rust "a::- unch:·rlaid \\'ith 
nnuJ and \\1H1ld gi,·e :l\\'ilY i.tnder Jinr ... l..'s ieet and the ,vhi:els. 
I ga, e thi~ stretl'h exlr:i cl~1~~1ng- each titne to kt>l'p it in ~hape 
auJ. 1 <::11rcl.'eded."' 'ril~ ~11b-draiuai..:-e -\v,,nld lu,,·t'r the level t)f 

lhl' ground \\'cltl'r and tlll l.:'Xtra dra~~illt.:" \\'llltld be needed to 
kel'p thl· road in ::-hapc. - •· 

• 
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Fuz I''- n, ,1!!:.:cd B II di Ill k I d l 1ak 'f "" n,-hi I'· Cedar Coll ll ly 
1!11.• 111,e 1,\1,.,l1l"'' 1a,111l\\h,~rc 1n•ri1l1 \\11,,iu;!,,,hn\\11 Ill \lit.' f,,110 .... 111g nt•,, ~11) 

' 

Fii?. ':!O-CIH)~'i Sl',1'Tto:-: OF J 1R,\,:;c;1 1> HnAP 
1111, road ,..1it1\\ 'i ti t;r'"' n of al,oul tt::11 111cht>'- nd<led 1u nne )"t'rlr 



.trJ I 1: (" !{I 1~;---..:fcTt<J \" 01 A r)R \G(,I f I I{n \D. ' l'bc t\:,(' f \1 Ines, I.Ir 
tlh· dr:li:! j:, n, ,t tlH'n, hi 111·l•pari11g the roa<l n1alerial 0r in packing 
thl' l·,n·ih. hnt r:1ther in pla,ing the n1a1cri:il alrea,J_v prt.:p:-irc<l in 
p0,iti1.,11 t,J ht: cu.:11pal.'t1;d t,~ tht.! ,, heel,; oi the traffic and the 
h(•rs1.."", ho.-,i.--. I ltH\ ·,\.l'l1 the ,ira!! dr,e:, tbi:, part is slH)\\ n in the 
accon1panyi11~ Yil~\\ ... 1c1ken in C1..'urtr ("'c,unty nL(,\lt iour 1n.ilcs 
north 1,·e:-f , ,f 'I'ipton. 

1:i~nrc llJ ~h,n..-, a \'it·"· c,f a r0ad 011 ~f;:-iy 91h ,rhi-:h had :it 
that tin;1...,, iu~t Ut'L'll dra~~c-11 f(,r ~,11,:, •. tar. 'file hlack Jin,--. r11arked . . . 

".\'' 111c1rk, the pl:i(\' \\·h~r<' tlH· trench \\'a, ,h1g·, h~11f \\rt) ai:ro,~ 
the r,1.id, tu gi,·l· tht• -c.c:ti(ln -..'10"·11 in }'izllre ~(1. 

1'h1.; t\\•J ;Stake~ arr iu.-1 ti,-ch·e feet apart :-ind tl1C' trench:; 
dug- ju~t ti> the 111iddk• ,1i tl1e trit\'cled \\'a). 'J',, define the dif
ferl'nt la~ rr~ (·}early in :1 phut11grapb the di\·icling- llne, \\ erl' 
trared \\' ith " ·bite p,tinl. ~rllL'':'-1.' lin1..~,. h11\\'C\'L'r. \Yerc "<1 c\i:,tinct 
thtt a vie\v takt~n bt>fore the paint \\'a-s u,ed. ,r11.>,v~ t:1e ,a111,.: 
di, 1,i,•n~ qt1itl'.' plainly. 

l. 111 au undr:1~g1.•d road there \\•jlJ hl' a certa111 thiL·k1J~~-- .,f .. 
;:,11il near the snrfact' ,, hich i, n11..,re c-01npact. 'fl1L is .;ho,·. n 
plainly in the si:ctinn rn:-irkl'd "I\." 'fhe thickn(':-::, vf thi, la,:er 
ra11gc., fron1 l\\'O ti, .:-ix inches 1.·xcept in the ruL \,hich e_"XtLnd~ 
.np to eight inch1.:: into the soil belo,v 111arkcd "C.'' £yjr]ently 
the:-.e rut::- ,vere i11 ti1e road at :-0111e ti1ne ,vhen the g-rader 
sn1nuthed llp the s11ri.1Ct'.. ·ts they " '('r1; tilled ,vith the black top 
snil. 

The top ,if 1-ection "B'' \\'a.; evidt.•nth· the ;;.nric11..'L' L'f the 
roa,I at the tin1e the n.sc oi the drag ,,·a!\ ('01111111:nce<l. 1~he cen
ter i:- n1t1ch lo\\·er than the shoulders and the thickness of the: 
con1pacted layer n1uch less ,vhere the traffic \\-a.s concentrate.J 
than at the -.i<les \\'here the traffic -,va~ light. b1.·ing only about t,vo 
t,) three jnchc·, thick at thl' center. 

Section "_,\" i:- the la, er .,f earth added in l)TT(: ,·eJr ln· the 
\1-.L· 11f the drag· ... \n e:--...1l:t ac-('vttllt ,,·a~ n1.,t kept of ·the- ntin1bcr 
nt t1111e5 during th1: , t':-tr the roacl \\ a, dra,rcrcJ. 1'he nun1bi.>.r t)i 

• - • bt--
tlOJC'~ ,vas prulYtbJ~- greater than \\'ct, alt,Jgethcr necess.ary. as 
the drag-,, as rt1n at lt.:ast t\\·ice :ind sun1~tin1es 1110re over the r(,ad 
e\'ery tin1t..' it "·a, tl1<.,ught an:\' i111provcn1ent (C•uld be :111ade. 
1'hl• thi('kness uf sectinn ·'.\" rang-l~-" fr,1111 three inc.hes at the 
si<les to tt·n inches at thl'.' center. '1'Jij:- illustratl's ho,v the <lra;:r 
bui!ds up the i<..:r(;\vn of the rciad hy placing- a thin layer of th'e 
1n,.11st ''puudlcd -.:arth" rn-er the rnad surface ,,·hich is rolled 
!->!11t1nth antl har~ by the traffic. l f the use ut the drag is per
:-.1st{'11t and (arerul the ~·ro\vn is built thickC'r nnd thi~·ker oi thi~ 
tlen.se hard "puddled l.'arth." 

The ten inch cr0,\Yn a:; ,hn"·n 
of the actual uper:1tiun oi a drag 

in this secti1)n is th!.' 
for , ,nlv a vcar :ind 

result 
,vhilt! 
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tlic l~ro\, n ,.,·ontd ,•c:r) liki.1~· buil,! , ~ r~ tnnch .;Jo,·, t.:r dut ing ..:u\.
c~cdin~ ) 1.: ;1r .... it ,, ,.uld -ecn1 that a fc ,\ ;, ar~· u e qf the cir¥ 
,, ou1rl build a , rr, thicl, -..urfac1 o\ er tdt:' 1 u,11i \\ h1cl1 \\ ,uld nut 

• 
L,c \'Cf_\ C'~~u, aff~1:1ed b, \\ att"r or i,·t1~t actinu. . ; 

... ---......---------·-- 7 

figure !l. April 7 1 1°00. 'l'h, ,ic"' \\'1 takt•n the iun ... 
Jatr a Figure i2 and .?J, •., inch art n ~,rb, rund-. 'fhc \ nlue 
of drn~~in'..: i~ cl1!nrl) :ipparl..'n'. 'fhi~ is ~1 p ,ril ,11 ui r Htd ~ho\\ 11 
1n 1:1gur,~ 23. 

\ \ hilr it ,, u"ttld he 1J•, --.ible 1 • t,r1ng- c, 1,leuc• #rPt11 a large 
nurnl,cr of cc ,rrl'Sp(,11d\ ot n, ,•r the ,tatc a t•1J tla· 11t1lity vi tht 
dra~ and th,· r,:!~ult pn·,dnt.:~d. tilt foll"'' lll;.!' 1111y I,, c ,11,,id~rt- 1 
;;1 fair rcpre:-entati\ 1 : '"Ju rC'icrcncc to th, c,,11d1ti 111 of ~t fl1a<1 

tak..:n c:1re ,1f by 1ni! ,,ith the l(ing- drag. I ,,ould ay that thi; 
j ... ~1n exc<:llc.;11~ it,ur 11ule trip. lit.a nnH·h nh1r~ tha11 <1u1. ni.i.n 
,110111 i tr~ to l,ec1• up. ~!'ht. t'llilrc di t.111<-~ l"' a nl, ah ,, 1

1 

sur iace. but tlH' ha1 f rnile "11it h v;a ,, ,,rk1;:<l in the early c;pring 
oi J()ll~, <-.-i '\\1ial ,,•a il1rnh?rh· knc.·., n ns "iinl· l1l1lc, 111 cla, lull'-. 
is i,1 ~~tch a t'•111diti1 >ll that lt, a,,ry 11):irls of log" \\ ere_, hnule~t .,, l:i 
it in l·\ l,r11,1ry, ~i:1rch aud ;\ p~i!. l•'orinerl) 1ndt1) 11c~,1\: tllck 
c,11 the e hill, d111·ini:,:· thc--1.! n1, ,nth"-. 'l'he bard urfa('e 1-. quite 
11arrc1\\' a1H1 J. i<> , da; ~ a;.:. > a 1iglit ~pri11g- ,, .1go111 pul1i.d t11 th<: 
~utter un "'H' of tli\·~c hill in order le• pa a l,,a<i of lf,g-,. 1~hr 
c1. ntcr lie.Id the ll1:id, but th1; spring- ,, ag<u1 had a, b1.: tluo l(,o e 
'fhi~ !Jalr 111ilc is int:en,el~ hard :ind \Vhile the r-ci.t <,f th\! f(JU, 
111ile ::.triv \\a::. 1H,t ,lragg"'cl 1111til :'.\1ay. there ari;; only t,\1..1 plac<'., 



th.:i.t \\t:ri: L\·t·n ,p1111;..:-: \ f,n,1 )1, r~. l+J.t1I ,,t (,,ni t!iat pa,.;,,erl 
t.:<1,ih· ,,\.·er thi-. r,,:td ,111<..·h. "-t'\.Tral t 'Ill~ l,ef,,re dri,·111(! baif 1 
n1il1.: · afh·r lea\·i n~ 1t • 

Figure .?2. April 7, 1906. l .11,11- •11g- 11.l'.;t on the upper 
fr111 :t C'itr r(t<H.l (11 ,::. •flhT ,, l1l'n..' tlH: l ',•,1r l•'arn1 r, i<ui n1t:l't" at 
nlirth\\r.,,t c,ir,11:r of 'J'1ptr111. :\ll'n "h" !i;11·e In·rd in th:, tL·rnt<1r_1· 
f()r a lnng periud 1,i ~ l',tf~ JI d \1·h1, havl' tr,t, L'lt>d thl' r, ,arJ (.lin
dnu,111-.ly l.'.!ai1n that tht· roa ,I 1,a-. HI \Y(•r,e r·,111ln1,,11 th1.:- -.pring 
rhan t''d'f hcf(1r1;.•. 'I'hi.:; road ha., hvcn \\t'll .~radt·d every )'t'ar 
lt \,a._ put in 1.·x.tr:t f,!"11t1d L'nnrl1t1t111 in 1qn5. F1gt1rl 1-f j-, .1 

l •ntinu::itinn ,,i thi" ru,id and sh,11\:-.. it 111 it-. dr,· (tlJH]it1,111, 

'fur Err1:1..·T i F TJJ1-: S'r\11r ,,,- i)R11, :1:1, L\.11\.D~. Ii thl' 
r,iad j-. 11t'"ll "li;1dl·d thL· eflc-ct ni thl' dr;1~ ,-. :11uch 1n<Jrl' n"lic-e
ahlt· as tl1l· 1n1l1-,turt"" r ... n.-taini.:d J.1nger ~u1d il ...(i\·t·:-. tht'. traftJc 
a btttt'f c-l1anc-t' to J>c11111d the r,,ad 1nt1, t h;1rd .:;11rf:1ce C-1)\e ring-. 
1'!ic du-.t ]'-, a].,.\ rnuch lc~--s ,111 'llrh a. ltJJ,l. rr:H- fc\!lu\\ill!..!' IS 

13.ke11 fnlt11 a lcttc1 r, ,nc1..rning 1:1l:' f1jad .th:11·t· rcfcrrt·d' to: 
.. The hr::u1rhcs (1\i.:r the r1,ad arc '-o fll"th-1: !hat tlti.: .-.u11 ha-; vcrv 
liult• chanrc tiJ pt·Jlt'tratt' tht'nl. L'"ll"t..'(]llt:nt!: the ruad rt't~1in·'l
it ... Jll()i-.turi.: fpr :1 c,111,1dl'rabh· J)l'rltl,\ and it 1" ah,·av~ \er\- h,,rd. 
It j., '-1..·lrln1n at ,1.ll du-;t\." 'fhc ph, :, t.i_~raph-. acc-n,;panyi;ll.!' thl, 
~1,L·tch \\Crt.: takC'n 111 l'edar Count~, !lt>ar 'l'ipt llJ. t11 .shu1, thl' 
t'()tl!ra'-l bet1\'t"L'll the dragged an,l nn,lrJ.g-(!'ed rii.td.:., 

' 
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F igure 23 . 1\pril 7, 1,>01,. L,Joking 11()rth iru1n tile 1nter-
i::l'cti•JJ1 ,-,f Lhe Hf•pi;:r IO\\'a City r~,.111 and l'uor F,1rn1 r<..1,111. 'l'hc 
·'.\d\'l'rti,cr" of .\pril 7th. a;..:: "'fhc 0111) 1nain trnvelrc.l rvad 
leadin~ l)l\t of 111\\'1) tltat i, in ~-,,ou (r,ncliliun i; thr P ( 1(jf F.:in11 

road \vhi(l1 i.s ~, ... g,,1,r.l a:- the cit~· ,trlet-.. . 'rraYl"l l,ct\\'l'e11 11\•rc 
nn<l St~1I1\\i"l111l ; .. 1111\\" .lonl' 11rarly alt11gethcr (111 thar road 1'1•,,ple 
prefl'1·ing to g1, a Jnile ,,rs,, 1.nll ,)t tlil:ir \,,ay ltJ !ind rt .:;:ood ru,HL" 

Methods of 1'1.aklng Dr:igs. .'hrre are t\\'ll f1,r111 .. of 
dra!..!,~ con11n,_,11J~ 11!-ed; tl1v :-JJlit li..,~ ,lra~ a11J 1lie "\" :--.haped 
drag. 1'h,~ principle i, th(.' ~an1c in ht>th and \\hicli i ... the hel
ter lu u~c '.\·ill depend 011 tl1e i111lividnal prrier1..'l1CL' r,f the n,er. 
'fhe :iccon1panying ct1t.:. sh11\\' the 1t1etli1,.Hl- t 1f 1nakint! tht'."'l' dr~t~,. 
'fhe 111atcrir11 bc,t sllitl~rl t,) tl1e King- Jra~ is :lie \:1 r~l' t!nd ,,f a 
tel?t1l1l1ne pole ur a r\:il <:>1111 lo~. l >rag-, -hould lie 111,tdl a, li~ht 
,!., pr•~~ililc ac., ii i::-- ye;_ ry 1..'::l.--: tu 1nakt• tlu:111 ltt•a, y. 1·1H• \\ ei;:-:ht 
a111l h:11g-lh .,f the ilrag- can be adju.:-,ll..'d to t11L' \\<.:ig-llt of the 
11·an1 that i-. t'> h~~ u,ecl un it, ln1t it ::,h1 1t1lil ahv~iy::; lie rn~L1l,· lii:!h t 
e1v .. ,u~h s,1 that the drivt·r can rii.lc. 



----------------------------------

Figure 2 ◄ . April i1. 190b. ·· t >t1 tii1: upp.: r 11>\\ a City r,,ad 
fr,,111 '1'ip11.,11 near the 1:air ~r,Ju11d.;;. ' l' h~ r,,ad is dr_,. rntty and 
rl'•n~h. In lilt~ f,,reg-r{lund tht tr:--tvL·l i-.. c-1,,sv tu thl.' fc1h't' ,,n the 

< L 

1111rth --irlt• 1..)i th1: n,ad. but ~r,on ..:-ru~-..<•-. 1l1 th1..• :-dt1th .;;iill.' g,1ing 
1111 th1~ hank ch1:-.c t ( 1 the -..h\.·d::-." 

• 



• 

Figure 26. April 27. 1906. Cot11 r .. '1~t the r1_1atl, ~lHJ\\ n hrT ' 
,vith Figures 19 and '23 1aken till' ,a111e date. 

When to Use the Drag. 1 f the drag has ne\'er heen 11sec} 
and tlil' rt">ad i , tt11l ui rut-: and hules, th(• he~t ti111c tu dr:th i, 
as soon after a rain :v, it 1.-, pu,.:.iblL· tn g-et on the rnad aucl \\ bile 
tht., earth is still in a \\'et conditi,)n. Funr h1)r~L•-: ,,·ill lie nt~,
es .sary to pull tht.:~ drag and the_,. \\'ill 1110\'t' a c:nn:-:i1lvr:ihle a1ll(" tt11t 

,-, f rnaterial ,vhich \\' ill till up the l1nlP:- and le\'el tht• ridg,"'::,. 
~·\fter the fir~t ti111c. tbt> rc.1a<l ,vill h:1ve to he ilraggt'.<l ,, hilt: ,0111c 

n f it is too ,vet and ,nn1e tno dry. but it \\ ill gradually appruarh 
t:1e cunltition ,rh<:n thl' ,vhnle ruacl ,Yi11 be n?ad,· at aJ1;1ut till' 
sarne tin1c. \ \ 'hen th~ n1aterial is dr,· c.•t11H1~h ·tf) ,, ork a,,•a ,· - ' . 
fru:n the frnnt 0f the drag and > et ,yet cr111ttgh tr, pack i11tu 
a solid layer is the ideal tin1e to u~c it. 1 t i~ nt1t nrces-::-ary tn gn 
into detail un this pnint a::- eacli rnad 111nst he dragge1l al the 
t in;e best suited lo that one i.,arlicular ruad. and thi;,; can only 
be found out by exp('ri111cnt. J f tl1e l,in~f drag i:-. tt=>Cd it 1)t1ght 
to be pulled at abr,tll ;1 45° ~ng-lc ,,·1th the crnter nf the n,:111, and 
ii the "\T" ~hape<l fonn j..., u~t:J. 1t !ihr,uld be pulletl parallel 1u 

the center of the r11a<l. Road 1nai11te11311cc '" ith the ,lrag- n1L•thod 
1'- hoth econon1ical and efficil.·nt and there is no rcas11n ,vh, eYery 
1nile of rnain r<,ad in the state -,h1Jultl not be kept up ,,.-ith thi°s 
n1ethod. The la\\. a, gi,•cn prc,vide" fvr payn1l'nt for the ,, ork 
and for rns are inclucletl for letting this \vork to indivirlnal far,n• 



ere.. 
care 

\. ot · n1ure 1h~n t \\ u 
iur and 1.:,nc dr<1g- TO 

,nilL, ,huulU bee <.[i\t'll "u ,1n~ tnan tc, 
' each half Pille \\ 1,(1id bt 1ntH:h Letter. 

Is it Necessary to Grade a Road Before Llsing the Drag? 
1'111s is one of the n1o~t tr,;uble~,·,1nt quc.;.tir,11,- thar i:,:irne;i up in 
~'Onncction \\·ith the use nf the dr;i.g. 1'lh.:n:: j.., nr.1 tl"ubt. hO\\'
<'Yt'r, that the he~t result.s ha\'(' bl'l:11 prodt11,:~d , ,n r;_iad:; having 
g-ood ~iJe diti..:hcs and a substantial grade ! n -;,)JllC places, par
ticularly in the northc-rn part oi the ~tatr, it is very nece~sary 
to hd.Ye a grade ,bcfnre u~ing tl1e Jra.i_:. The indiYidual ca5es 
11lll:,t Le each o .... i:-ide<l un its 0\\ 11 Jllcrit~. 

In n1any place:-. the drag \\ith :i.. c<1reful u,..e tJf t!1e plo,y 
\,·ould help tht· r,)ad con~irJerably . ...:Yen \\ hert n•J gradt: ha,; b1,;l'n 
thrO\\ n up. J.lld the he.st \\'a_\ t,, an.,1\·tr this 11tll·:-l'"i1.Jn is to tr·. 
the dr..ig. 
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Figure ?O. A Oregg~d Road ear Tipton. 'l'his road 
llas , ,111'· hcc.-n drag-g-crl ~' year, but during the spri11~ of 1906 
he:t\')' lc)ad-.. c,f ,a\\ log \\'CrC haulc1i OYt'r it \\0

ith(1\\l difficulty. 

Figure JO. (jravel Road in Carrol County. 
ha~ been 111aintainecl hy the drag 1nethod. 

1'hi road 



l. MAINTENANCE OF SIOE DITCHES ANO SUB• DRAINS. 

Sub• Oralns. \\'hcrl' till' hn,, 11eeu lrdd to take the ~ru111H.l 
\\atcr. tl1l' nntltt.., ,h,,11ld he carefully cx,vnincd fri,:11 tinrc to 
tin)<' :1nd any n~Cl''-!--ar:, rl pair:- 1nad1. :1.t t•Ill'.'e. '!'hi, \\ ill cc..•n::-i~t 
in tl'I\H1,·i11~ l>ru~li and drift\\ hic.h frL•111e11th l'.'Pll~tf ... ~rnund th~ 
tile ,1t1tk:t ~-tnd in kl·l·pin~· the ~creen ,,r ~r.1t111g·. ,vhicl, ~hc,11ld 1,e 
placld ;1t the t·nd r,f tht:- tile. fr, e fr<Hll nl,..,trt1rti<111. \\ hl'rt tht: 
till~ \.1tttlc1,;; 1ntn a ::-trt·:ull (_1r ,iPt1!_J1 it 111.t) frequent!_, he t1('1.'l•,~ 
,arv tu rli:.:: a\\"11\' a co11.:idcrahle :1111 ,unl ,,f '-1..:di111c-nt d<'p~--..itccl l,~• 
the· spring ti11nrl~ Lt,.1 pr, ,vidc ,1 ircc ('grec; ... f1.11: till ,,·r1tt:r. anJ in 
,111111.: ra~t'--. a fc,v lcnt_:th--. ,,f ti le 11t·,tr tlic· u11c11111~ 111.:_ h 1v0 111 lJC: 
takl n up :ind rLplar•:d \\ ith 1u?,\' u11t:, <1r cl1·an,~d. 

Side Ditches. If .... id.: ditcht' ... ,1r1;; l'1 llP,t-r11·t .. ,l. ct" :11h\1·atc~l 
in the a1t1cl, nn r•1ad cu11~trt1c1i,111, \\'tth i, 11•1ng ~idL'. th<Tl' \\iii 
he lt'"" danc.cr 1,f ::--1, 1ppa:_::-1.· l,~· I,,. 1-,(' 1n:itt 1 i;d \\ hich i, dri itc,I 
h\· th1.· \\'i11cl intn the r, i:Hl ill)d held h, \'• rt ic'tl i,allk,. \\\;l d--. 
:-i.nd ~ra:-.-. --.hotild 1,e cut at the pn>1•1.:r "-a--,,n I,~ the n•:1rl ~tqwr
inh•111lt>nl and if it i-. an, cun.::-id,·rable anH ,1111t it -h L1 uld l ,e rakl.:'d 
ill pih~~ and hurnl'd. \\ hl'I'\! si.Jl· rlitclic-- .ire ue,:zi1111i11!! h• \\·~1:-h 
1Jadly thl·y s11ould 1,e pa, crl \\'ith -,u111~ kind 11f .s tu11c or l1rick 
nr the \\·atct c.tn il'rl tlirongh tile..: i, ,r the 11,•1·[•<..,;1r~· ,ii~tan-:l·. 

t\ very h:u1d) i111plcn1t:11l f1Jr l·lt':111111~· tlic ,idl:' ditl·iJe., j,;; 

111 a rl c h y fi tt i II g 1 11 g l • l h t' r t , y, , .:! x ..i ·.., .- i x r, r \; i g-h L ft' ct l t , 1 H.~ i n : 1 t1 

" 1\" :-;hape<l ionn. The b:ick l'111l..; ::-!11,ul,l lic- ab ,11t th1~cl' feet 
apart and the \-\'hi,lt: 1.·11\'efl•d \l'itli a pl:tlit•rt11. , l11l ~i,h· :1.nJ the 
irnnt eclg-l· ~hnllld he ,hod. dn ,ppin:..'. I ln 1r(11t ._1 ii;:-htl \ hel, '". the 
"nrid. It j.., pttlll'd ,, 1th a t..'liain lnug· e11ry11g-li to ke~p tbt..: iront 
encl dn,\'11. 'J'hi:-- ditcher i:-; rec-, ,n111h 11<.lvd h, T. 1 :. St1'Yen--.ou. 
:Ne,,· Jfa111ptn11. :.\It>. • · 

3. \VEEOS OF THE HIGt1\\'AY. 

The \vecds of f arn1s arc can,ccl in part hv tlH· ro:td,.;i,Je 
\\ eccl, hein~ a!Jn,\ t·d tn gn l,, :-1..•ed. i\f:1n,· r:1i ot1r trnul>lt:,1i111e 
Yaric til':, arc ::-t~rtl'd in lht• t·itv strel'•t:- ,~ her-""' tJ1e,· ari."' uitt>n 
all,,\\'t:d to ;.?;fU\Y unchcck<:d. I~ thi .... ,..,a\ thev 11)111:e aliln" the . . ..... 
hig·lH\'..l_\;.; t,, the far111,. \ \. l' have tlirel' cl;1,:-1.·~ c,f \Yl'l'cl'- Ci'1;n-

1nr1n :-tic •11~ rciad.;;idc:-,: fir:-.t, tht: annu:tl: "l?cnnd, th,· hie1111ial: 
third. the pl'rennial. 

. Ann-:,al \Ve~<ls. rChe <.('ed, ,,f a111n1:tl \\ t'L'<l, gvrinin:ite 
111 t h1.• ,-,pr111g-. prn<lu..:e tl<J\\'l•r~ ::u1d :-l'l:d:- th..: --.:1111e :-l':t---<1n aud thi" 
l!1d, t,l1c·ir 1..•xis!enL·e. 1"'1_1c <\n1_n1<tls difft'r in re~·ard to thcir 11crtina
c1 ty. ~hC'phercl s p11rs~ 1s easily ... ubdu1.•d: crab gra::s i:- nnt :,;p <.'a..;i
ly dL·--.trny1•1l, since it ~( r ikcs r(,nt 0 ea,ilv at th~ 11, ,c)('._: iuxtails 
an: ca"il_, ~111>d11L"1 I :-is indiYi<luals. i>nt th; cliil.'.i diftirult ,. is thnt 

• 



these plant. .. '-l'1.:d ~1, ahun«lanth· that the son 
nf seed::-, a large nll1nl>t·r 1Jt \\·hich arc rl..'acly 
of tho~c tbat havl' heen dl..'-;trl",yed. 

cvntains 111\·riads .,, 
tc1 take the- place 

I 

Biennial Weeds. l liennail plants prc,1luce only \'Cgl'taliv•.! 
organs the lir:-t ':>ea--.« n1: in 1nany ui the::.c a rn-:,etlt' 11f leaves 
~prea ,1::- , ,vc r t he ~re 1•11t l; the ::.ec111HI Sl'a::-nn a tl,n,t:r :-.tt..:111 is 
t h f l l\ \'Il up \\'hich bt:1 r::- H,_1,ver:-- and ._eccl:-. . lh11l tbistle. 1nt1llL in. 

bun luck. nnd p.1r -..nip arl' c1,11,picu!-,n-. exa111plcs. l\icnnial \YCt•cl:-. 
"ill nc,t appl.'ar \\ h1..:rc- the ~r11uncl i, prnpc-rly plo,,·L·d 11r ,Yhl'rC 
\\ i? 1c•l s ;ire cnt ,df tiel•)\\ thl' surfacl.'. oi the g-rnund. 

Perenniat Weeds. 'fhc'-1? plant-. pr,icluce undl.'.r;:,round 
::;t(·1 11s \\'hicl1 :,l' lltl up stalk:: a1Hl in turn prc-iduce t1n\\ 1..'fS a11tl 
SL'L'•I. \\' hl'n t:11l, Ill' \\ 1in" ·eri11~ :-l\.'111s are produced. 'l'hl.? ',vced:s 
nf thi~ eta ._, can111,t he r\.'1111JV1:'d hy ,in1pl~ ct1tti11g- oiT tl1 e .::terns 
bel, ,,\· the gT1)unrl . .\ s illu-.t r;ltit111 of l;1is clasE. rnnrninG," ;.;:lnry. 
n1ilki\'t'l'd an<l h11r:-.c· nt'ttlr 111a:, bt> \.·itt:rl . 1'he ,,·c-c<l~ ,,i thi-; 
class «!11 l1(Jt dl'pl.'nd l<>r their L'Xi,tc:ncc c,n ~ec,l producti1111, a :
is cvidcnc1c•d h~ the hc,rsL'raJi:::h. \Yhich ha~ c, ,ntinue<l tu propc1gate 
in this cn u11tr,· \\•ith, ,nt S<..:l'd::-.. ( >thl'r ,,·cerl::, c,f this cla:-, arc 
larg-cly \."xte1Hll'd l,y 1 heir ru, ,t prop;q2;atin11. 

Extermination . I•:a-ch \\.'t..:'ed needs :-pecific treat1nrnt, but 
a ft\\' illu::,tr:.iti ,n.._ 1na~· he uf ser vice-. 'fhl.'. Squirrl'l-tai1 ~rass 
n1ay hL· taken a, ,l type. 'l'liis \\'Ced i.;.. an annual ur \\·inter annllal , 
hut s1J1n1c· have th,llli-?:ht it t•• bl.' a pLrennial and that it cnn1e-- up 
frun1 a \\·ell knit sud. In \\'C'II culliYatec1 !11:lt l.s th<.;re is very 
little tr,,td)le. ac, thr cultiYati,,n c,f garde11 and field crop pn:,·cnts 
grc,,yth. 'f'o pr,•vi:11t it:.. "reding- in the 111i.::adn"·· gra,s :..lir,11ld be 
cut c~,rl_v. but the sct:cl, a:- ,(atcd befnrt> n1atures carlitr than 
hlue gra.ss and nn1ch L arlil'r than ti ninth\' . l 11 thi:-- \\'3.V blue 

~ . . 
i.:-ras-, " ·ill havl' a chance tn g-r,n\" anrl it ,vill 11,-,t be ncres:-;ary to 
plr,,\· up the n.1:1cl:-1«lc 1{ the gras~ is cnt in this ,vay for a ft:,v 
years. J~ann1.'r~ and r1Jad nyerseer::. sh1.1uld n•>t 11egl<:ct the rc,ad
,ides and out 1,f the ,vay plac1.'!:i \\'hCrl' this ,,·cecl grrH,·s sn lux
urictntl_v. a1ul \\·l1crc it n1a_v prn,luce seed enuugh to so\\· ncigh-
l>0ri11~· f arn1 ..... 

'fhc: 1nu:-.tards 1nay he exlcnninatl'd hy treatnH:nt ,,·ith cnpper 
'-Ulphatlc'. :-• ,lutinn. This j._ 111:1de h_, the nse nf 0111' pc•ttnd 1Jf 

cupµcr sulphate tll ti ,ur gallc ,ns oi \\·at~r at tht: ratL' 1 ,i Ii fl\" ~ 

gal11,ns 1,, the acn.;. 
'fhe lllC'lhod of treatn1c>11t ior the Ca11adia11 'rhi:-tle j" to 

cut d,),vn and rtnlOYl' all 11t thl' ror,ts a-. far as 15 p,Js~iihlt..:. If dune 
f rcqnl'ntl) .1nd thoroughly th(.: \,·eerl c,tn he re111nved. ] 11 large 
patrhes pli)\\' the gr<Jt1nd. h~{rrn,,· an,\ r\,.1111) \' e thl' thistle. eith~r 
hurn the 111~terial , ,r pnt intc, l:1 •1np,,-_t hL·ap--. 'l'his shn11Jd he 



• 

• 

dnn1.: h\·e or slx tin1cs (lnr111g th1..· ... ea,;,in as 1 H·i:-a.-;i11n n1ay require. 
I.>Janting to C"'C•rn t,r rout~ 1-: a 1111.'thud n1uch ju voglle ior 

the tlc5.tructi1)n uf the II,,r~t: :\1,.•tt!e. -\_,; in the preYi11us n1eth0d 
lh~ plant should Le kept dn\\·n bl'iurt' '-\'Cd1ng- time. \\'hrn tht: 
c-rnp appenrs ahu,c gri,un\l the usL o{ the h,1rse and hand hoe 
sho11lLl nnt be sparing. Thcrt is nu f"\U('"iti,,n .1h.1ut thi.:s tnode o~ 
treatrnent being effecti, e if pr,1pt>rly L'arr1ed out, but failure often 
lies in negligt"l1Cl: during the latter hy 1Yi11~ .Jr,rrnant in tht' St'il 
and 1n,1king thtir 3J)pvara11L"c the ntxt ,;r,l'-UII 

~rht.> re1nnval nf ll1L~ nettle \\ hl'n in :i. "ell aJvanced ~tage. 
but bC'f,.ire the product inn t,f ~,'i:d ! :1~ \\ht•n cttl \tith cl1,vcr or 
earh cer('als.) is often r .... :,;l , ,rtt'd 1,,, the idt~a being- to kill the 
pla,lt Li:, ~hnt.:k. It niust be c1Jnft•;;-.ed, lH"i\\'l'\'t.:r. that thi:- 1111:th,:-i,l 
is not sufficit'nth efi,:rtiYc UJ ht 1:nd,,r,cd ~t.; a n1ean-; ,Jf crin1-

·' 
pletc eradicatk111. 

Dock is a cnn1rnou \,·ecd t\l't'r\,h~re al<Jng- th1,,. ri:1adsi<les;. 
'fhr 1110!,,t cffi.cic11t niean::. of dl'"tf(1\ inG, thi~ \Yel·d ts t0 root 1t 
l1Ut b:, hand in the ,pring: ,rhen th(' ::i(iil is ,ret. 

Laws of Iowa with Referenc.e to the E"termlnation or Weed$. 
'l'ht'rc arc ~cYe-ral ln,va la,, s that d{'al ,, ith tlie '-uhject of the ,:x
tcrn1111atiu11 nf I\ ced::; along: the f•J<uL,1dc..;. The la,,-~ are ad1._•
quate ior n1an:, vf thr n1,)<.t pernicious ,,ce<l~. The la\\·,3 arl a:; 
£ull,J,, :- : 

'rile la,, in rt'g-ard to the Canada '!'h1stle \Ya~ an1ended and 
in the Supplcn1ent to the l\)de of Io\\a, TQO.Z. thi-, c;;rattitC> appear.; 
ac;; folln1\'S: 

Sccrro:\' l562. "1'hr roaJ c.upcr,·isor, \,·hen notiJierl in \\·rit
ing that any Can;Hla thistles or ain other variety of thi::-tles arc 
gro11ing upon any land<; or l,)t:- 1,·itl,in hi".'i district. shall cau,;;e 
a ,,·ritten notice tn •he :-.crYed nn tJ1~ o" 111..:r, agent. 0r lc.;see vi 
such lands or lots, ii f1..iund "ithin the count~·. notify in~ bini to 
destro1· said thi~tlcs 11 ithin ten da1-. frnrn the service oi sai<l 
nnticc: allcl in case the ,an1e arE" n,il (le.;troyed \\'ithin such tin,~~. 
0r if such 01\ncr. agent, or k·ssee i.'- nnt ic1tinJ 1vithi11 the cuun.ty. 
then the road super1·i-.0r s.hall cau.~e the s~:une to be de:,-troyetL 3.nd 
n1akc retu rn in 11 riting tn the hoard 0f super,·isors 1-,f hi.':i -cnunty, 
"itl1 a bill for hi::- c.xpe.n-;es o r charge--" thcrcfiir, \Vhich in no cJ.,e 
shall exceed t1\'(' dcilfars per da~· for ~t1ch services, ,,·hich shall 
he audited and al!O\'<fd b:1· ~aid bc,ard and paid fron1 the county 
fund. and the an1c1unt so paid ... hall he entered up and \e\·icd 
again.st the lands nr lots 0n "·hich said thistli:s have been tJc
stro\ ed 1 anJ collected L\ the count, trea~urer thf :-arne as other 
t-1:xCs and rerurnerl to tl1e countr fui1d." 

• 



S1:cr1ox 13(,..!n. "l t -.hr~ll he th~ dt11~· c,f r, ,ad ~upl'rvi-.or-. 
tn i:au~c tC1 1,~ rut !lt'ar the :-nrf ace all ,, cc-de; un th 1: puhlic r11nd;:; 
i:1 th~ir fl'-prcti,·e di~trict-- hei ,vr>rn ihe lllrt::l' Uth day of July and 
the Jift tenth <l:l)' ~>f ~ \n~ust cal·h ~ e;-u· . l~ut notl11n~ herein "hall 
prr, ent tht: l:111d n" tH·r frc,111 h:-11·,·l~~ting- the i.:,ra,-. ~r fil\ n upun th(• 
r(•ad, al11ng hie; hH11l in 11rc•pt.:r "Ct1'•)n.'' St1p\•ic..:n1~nl t,, (\1di? 
c,i I ,, \\'rt. T, 10 2 . 

l£xtracts fr111n tht' paper by l 1 roi. L. JT. l'anHnclJ,. 

Effect oi Dragging on the VV eeds. '!'he clr,lt!' is a Yalu-
able agent oi 1\1.:Ccl dc"truct1011 ~1~ it k, cp, 1hl.'rn hrt,ke11 o!T :1t 
i.he grt,und le\el. \ Jrn~g-ed r(,,id ca11 l,<" cl iscl'l'Ih.J1 at a g}:'ttH.:t, 

a~ the 11nrtion 11rag-gcr] 1-. "l\,·ny - fret irrJ111 \\ t•1.dc; • 

• 

• 



SECTION SEVEN. 

r:HJl>(~E . \ .\' !> Cl ·1., 1~t,'1' 1...~t l\~~·r1zt-c'!'H )\" 
. \2\f) .\I \ I :'{'t'I~:;: \\"1...·1,:. 

I. General Status. 'f'lil· f ,rn • '° ♦ 1 c )11 trnctiL•ll no\\ u,cd 
itt Lhc: ~tatl· 111a_, b\; cla-.,i.::i a ... \', 011rh 11 . ..,tC'l'l or n1a~ ►nr>· ,Jr .l 
crnnli:Pati,,n ,if \\01),I :ind .,te1..·I. •11.1, ,nr, a1,d ,tet:l 111· (if \\,, I, 
1na::c,11r_, :111d ~tc·el 'l'hL· , .1r1ou - Cd 11i11nat:•ln, n1..i 1le p 1,,jlJ~ ... 
ln• tllc-i: 111atcrial:: ha ,·L' t:au , c·, I t\ ,_r, 1..' )llllL \ t,, h«YC' nn,, ,i1..·r, , .... 
it..., \\'~tter\\:t_,s a !H•tf"r•,~1.·11c>1Jll• ntn11L(r ,,i.hrid:_:t.• , ~,nd t"ll!\'crt, 
,, itlHntt ~in1ilarity L,1· dr :-ig11 11r cc,n,tru__-t, ,11. l1 j..; u1ti_, "itii111 
the p:1:-t , L,Lr llr t ,, r, rhat a , rr: ll"\\ cr,nnlie'i ha,·c .itk•pteil in 
a 111ra..;urL· ,t '111dard plHn::- fn1 ::;uc-h i;trt1 t·l11rr ., and 11:1\c-- brzur, t1 

\\"11rk tu,, :1ril -.ta11,Jardizi11:.£ the t.:Otlllt\ \\·urk al •n;.: f1t•-,e lin1:,. 
\, , . . 

'fhl· rxperin1L•11tatiun \\ ith , ;1riq11:-- furn,.~ ,,f n,atltrial- .an l 
,·ari,,u-.. iurrn~ qf c,)n:--truc:lil111 ha" lii'•-11 h,11~ and cJis:1,tr{,n, anJ 
a.;; .,•i·t ha,; rl':--ttltl'cl 1n no g1~nera! fix, cl 1><11ic-:. 1'hi: 30th r:C'n 1.!ral 
.\:::-.l'lll hl_,·, tu rclie,·i.: the in,ld,ttd c1111dition 11[ 1na11y (, i the cnun
tic.s. rai,ed Li1e n1axin1111n lev·,· ill Lht l1nd~ .. · fund ir11111 thrl."e r J . .. 
f, >llr n1il1:-.. but :-till thr conditiun i, i11t >lc-r:ihli'. 

( - l 
( ( 

I 

• 
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< )ttr road-. and rnn.\ -.ttperi11tendrnts have Jong- hc.:cn the ob

j\~ct ... ,f uur ,, rnti1 ,,·hilc the ,,·,1tt.:r\\ ays "ere the r.:al capcgoat-. 
oi the :-itnnti11n. ]n addition to the four rnill brid~c..· fund proper, 
a con idcrabh.: part of the on.: tnill c,n111ty ro ad fund and of the 
i our 1nill to\, n ... hip ro~1<l fund ha ,·c hcen dl:tlected for hridg • and 
l't1l, \,~rt con ... 1r111..'.ti1)11 nnd n1ai11tc11ance, 1e,1Yit1;,!; only a 1nall p1.:r
Cl'ntage of tlH· total iunds collected fnr the in1pru\'c1ncnt of the 

road, thcn1 c;.eJ,·c..·"· 
I ' .. ,rt of thi ln-::, i 110,v <ltH .. to a detcri ,ration in the quality 

uf the bridge lt11nl1er and the c ,nc:.tantl) i11crca~i11g pric~. ];'or 
i11 -.tance, \\ hit oak \\ h1 h "n forincrl~ u crl i-. 110,, di, ertcd to 
, uppl) other c 1n1n1er1..1al dc•na1HJ.; and oak of a p 1orc1· lllt.1lity 
u,cd. or in 111nc.t ca ._,.., o n1i.: other ,, oo<l entire)\ 1:) -.ub tituted . • 

I• ig,i,r-- l{clnfon cd l:uncretc Ard1 near Jeffer~nn, 111\\,1 

r\ .300 foot bridge in Io,,·a cou11t~ "·a rcllonred itt ju--t t\\ c11ty
four 111011th, riitcr a pine ft,,nr had lieen laid. 'l'hrl.:'e to four 
\Car is ~h iut tltc li111it oi \J,cinlne s for lnn1hcr bri,1gc ,t11d 

culvert 11,,.,r, on 111:iin tr,1,·elecl hi!!h\\'a) 

Administration of Bridge Funds. \ greater 1,> than 
tlii,, ho\\•e,·cr, i due t, 1 the practical \\'Orking, of the ,y tc1n 
i, ,II,'" cd in plan11ing a11rl ,t111~trt1ctillg- h 1th cnunt} nnrl tn,, 11c::hi1> 
,vork oi this 11,ttnrc. 'I'o illu,tratc this the follo,vin~ li!-it of 
hrid•TC~ i< taken £ro111 a local papt:r in I h1tlcr c11n11ty: 

~., l\'er the: Suutlt 1~, ,rk- 1 liriil~e- \\ ith a tntal length of 640 
f,.,ct, n,, p~ .. rn1ar1t•nt r,hut1ncnt. . 



"(>, er :\!~ins' l'rcl.'.k -i br1<lt! ~ \\ 1th a t•Jtal length ui 28o 
f1.:ct.'' 

'l'IH'-,c i11,t.111re«- ~1rr ir, •1uc11t p u·tit:ttlari\• in thi , cction ui 
the !-tatc \\ ltr1·l· r11e t rea111 ya lir\ arc lJroad arid ~b~ll i\\. In 
near!} C\t!ry in ... t.111c(' the \\:\li.:r flr,\\-. ,1,·i:r th1• grad<.! \Vhe11 the 
strea,ns ri,c JtH.l •>hYic.n1 ly the re111e<h i ... fe\, t'r and better briJg
e~. ,\'ith tlH~ tha1111l l, trajg!,teni;;cl ,, lt ,_r1 pD,.;tble and the h,,\· 
g-radrs rip-rapp~ • I to l1,;t th1; t1oc,rb llu\v qnickly and naturaily 
a ,\·tn • 

·1n the ro111,trth .. l.i,J11 tif ,)teel h1idQ1.:;•. ,\hilc the .:lize-:: have 
been ctn d1 n, n a:- n1uch :1"' po ,11.>h. vr: bal c(lntr 1ct:s ,rithf,ut acle
q11ah· pl:111~, sptcific"1tiun,, ,..1r in f•P1..t1un of n1utcrial or \\'.lrk-
111an,hip h;1ve e~u~erl. p:1rttl'11larl, at Ao,,c1 t1n1r .... 111unctar) lo-.,e .. 
th~t it \\'1..•1.11d he i1nptt::,:-,il,le ,. \ 1:11 to e,ti1na11·. "I >uri11g 11p.5 l~e 
l'.(.>UHt_\ ,pt'nt S(,1 .~1Jf1.i;- iu huildi11g- nt: ,, hrid;..:·e::, and the ·re
p~1ir uf nld hrid~c-. d:1!11a~rcl b_\ tl ,r,d .''• 

lt "n11ld he li1:.ith i111r,,~~ihll· .111d nnec ,non1ical tr, attc:n1pt t, 
prt1,•ide L'11tirt·ly fttr t11nL;;i1al fl, •ud~ l>t1L tl1l: j, ,_ .. ~1111 lie 1ni11imi7<>d 
bv ,trtll·turt•::; 1 le::-i~1H·d a11d t'Ti'C'tt•d undc-r ,kith cl -.u•1)f'rvi~i• ,n. In 

• C 

thi ... p;lrticular in,tanl'l' L,ec ,_. "t1nty appointtd a rou11t) engiu~er 
t,1 ha,c c-hargt: c,f :ill their ,vork in ~onjn1H:tio11 \\ith the board 
n f ,11µ~rvi-., ,r.:;. 

In the ,1 ... (' , 1f ..::ont:rt'tt'. \\ liirh i, :.ihvut t1J 1.,e iari:.:C'ly devei-
--= • 

, ,peel. in~n., ,_, [ the pr:.H·lil.'I'.''- .ir1..· ,1lt·ea<ly cr.:ep1ug- in th,1t hc1 \ e 
~i,•e11 ,c, 1nt1i.'h tru11lile n·ith tltt~ "1)(1clen ,1nd -.tPel l,ridgl.'.':-. <>1i.. 
1 ,f th\.' chit1f ui th1.•,i: i, tht: attenipt '-1'11lt· of the su11crvi~nrs and 
tru:-tt·e!. nr~ n1:1ki11g- tc• •lt•:::ig11 and ron.;;trucL their O\\"ll brid~es 
and cnlvt"'rt:s. 1'ht"', , ery fart thnt it i, co11tr.1r: tc, public f'Olit'Y 
,\·hit:h rrquirc::-, lhat pnblil" , ,fficer- ,hall r1t all ti111c.., "1:-1nd in an 
.idycr;;;ary pl'lSili<"ll1 t,1 thc,,e "ho ,tu t:1(' puhli,- \\·ork ~ind ,vhuse 
hill, 1h1.·y audh :::hL,ttld pr,Jhibit this pr:t1,.:dct.: . 

Forms of Construction Recommended for Permanent 
Construction. l t i~ ,trt"ngly l~C-(1fllH1l'rl• fi.>ci that cnuutic, a1Jcl 
t<>\\'ll:-hip-. ad ·,pt, a~ far a;; pr,1cticahh>, ,tau.lard .Je,it:·11, and 
_;;;peritil·ati11n!- fpr tt.'l'I and n1a.-.unr,· hrir]~;,:,, 1na,~•nr,· t•1· h1.· 11:-c-d 
for Hit:' .._h,lrtcr ,pan.; and '-tl:cI "iih :11a.,,,11r, ,1hut11ie11t~ for the 
lr,nger ,pan~. 'fhe I li~h,,·:1~ C1..1inn1i-,::cio11 \\ ill prrparl..' the"l' pian, 
irel' c,i c11,t 1)11 app1ic.1ti(l11. 

Area of Water \Vay Required. 'l'ht.· 111ethnd 1hnt i~ 
t1 ~l'<l cnn,id1.:rably hy ra ilt q;_i.J rnginl'1•r~ i1Jr I k·tt·ri11ining the 
si7l'S nf ,-, l'r11i11gs fllr \\'att"r ,va"~ i:- t0 lake th~ ravine crQs,
se.::ti, ,11 :ind figi.1rl' th~ di:-L·har!.!;. h,· I,llltl..'r\ i r1rn1ula at hi!:!"h 
,v:iter a, 111arkt•d u:,- tl,h· dl'lH"i, t)r ;.,lht."'r ('Yi.!enfe, "hich sh,~,,. 
th:, linl.' anrl then tignring- the ::iZl"! of tlit' l'11h crt or bridf!·e 

•C,111111\' Fln,111t·1,1l R.-1,.1r1 f,lr 1:~1:,. 



' 

• 
rt.:qttired by 1i1c '-tllll1 tL)rn1ula. u,i11g- in L1 ,th tl 11? 11r1.1per ,~.._,ef
fitienLs <•f ro11~l111 , .. "f ch::in11el. ~rade an,l ot1H·r ,ar~.,lJiliti\· 
\\ hich ~nt~r i11tn thi~ f 1rn111ln. ' f'h i 1ncth ,,l i, tou invl.11, ed fo, 
the <.1rrlinar~ n--t> h_, rt1L1tl ut1i1·crs, 1,ut an) c 111 111:ti.;nt drainage 
t·ngi11c1?r unrl1..•i-,ta11d:, the pr.1ct1ral t\ ._,i thi" f, ,nuula «lnrl it 
\\°uul<l bl.! a '.\ i--1..: econtH11y t<• ,all in :-ur.h a per=-,0 11 in tlc1cnnin1n::! 
,uch \\'.1tcr \\ ay requ1rerl. l 'r,)f. \. }: . 'f,1ll,1t h~1 ~\ 1l\ l .j thr· 
f,,llo,, in!! fc,rnu1]a \\hil·h lie 1,r, 11>-J'-1.: a..; •·., !7uide t,> judgi111.:nt" 
f ,r det1;;1 n1 i1ii llg the - 11<' t., i np\.'.niug-" r1.;qt11n .. d: 

• Area of water '\\'B)' in ~<tuitre feet :i:IIC \ fl)rolnage area in ucrCfi) 
3 

'f:11 (.' i-, t 1e r 1 tt,• 1e11t dcJ ,cnllln~ ttp >n iht:; ki111..l oi l,,n l 
t ,i ct dran,l d In t'1, 1 irthca. t 1•..>rti,ln r>i the ~t~te along- thl:' 
\l1 , ... i•:-11J11i ri\·1: r \\ l ' f l' ti ic ,lo11e, are v\·r, ... t1:tp ,tn I thr g1 ,u1

1cl 

l.,roken. 1.: 1,ill \:.Jr) ir 1 11 ..!-.~ to r. Tn the 1u 1 hern part ,,f fie; 

, t::nc ,, he re tlit.: "_ r i ~11hur::tl lan<l ~ rollu1g- unt -,ul1J~t t l n ,od 
at ti111 " , \\ li1.:n Lli l· ,,111•\\ i, n1elt111g fir Jurin::.: irC'c.h\;t , (' i a1,· 
r•r• 

1
xi111atcl_\ 1-3. In t:1t" 11ilrth ,c, 11tr:tl ,ect i, 11 l 1f t 1, tatl". "h ,,-

ti1e ... 1, 1pe:- .ire JL"lt <t11d th, pr<. p 1rtio11 .,f r11n ltI i 1nall. C n1ar 
be u--C'd at 1- 3 h1 1 h . \, .in t xnnlple 1lf 1h1,, it lhe drain 1ge 
arla in tht: 11c,r1h c ntral '-lCtion h'Jnlt1 h1.: _d ,\er•,. b, th,,;; 
iorinula, tt-.in!.'.: a {CJtffici,nt ,,i 1-t'\ \\l' \\lH11d li:1,1.: an.111( ,atc-1 

' vta~ re•1uirerl- 1 ,, 4 \1 f200) -1-0X54 ,, ,q. ft. \\liich \\ u1cl b· 
equal t1J ,1 3' x J' cul, ,_1 t. ~uch a fc,rna1lc1 n111'it l,i;; u,1 cl ,, 1th 
a gr~ at ,11;:al •:>f jnd!!111l:nl and tlie l'tC-• ,rd, and t.:Xpe1 ience , ,f pe ,
ple li\lil-!' n, 'ar tlil? -trt:nn, ~hould h,• g1~en, n11-.i,l1..1al1le ,,e1i--ht 
111 11 ·ing tht: 11ig~1 ,, ater 111ark :111rl thi.: "nottnt 11f \\ at I l,u 11 ,l 

d11ri11:-! 11t1o<l titne~. 
2. PILE BRIDGES. :d 11cl1 1ni11n 1,·e1nen1 c tH I, n1c1 le 111 the 

,1uaEty 1..if the 11<linar.- pile liriilg. "heth1.:r er, i.:tLcl t11Hler c,)n
trac1 cH· 11111. b) obeyin!:! tht> folio,, i11f!" ~u,:r;.:l ti ,11::. : 

Materials, I'ile lJri,lgc~ ,hvt1l<111c,,·r hl: 111l,1c tli,,11 t'1il't) 
i1:ct hil!h a~ the len:rth oi pili11g bc::-0111t•, t,,, ~r• ~t. .\11 1,ili11g
,houlcl 1,l' in ,pecteil on deli\ ery i,Jr .,i::c. q1url1t \', .\tr11igJ1i11t·s., n11~i 
~•·11t. rat cu11f," ,11(/tic,,1 tu spccitic,1tit:n1., . l,cd ("~, lar :ll1d • 1,tk an! 
tht: h1..·-.t kind- 11i pilint! and fnr Hot,r, and ,11her din1t11~i,·,11, tak
ing int .. , ,·, )n-..idr:ratil,n co--t ~u1il ,tipply. hr j ... pr<.1hahl_,. the lit ,t 
aYa!lablc ln1nl,cr. 'J' in1hcr :--hunl,l u t.1n1i 1)rn1 in 1 1uality. 1.ar c 
htl1rt-cli,·rlts. tour.,c gnn~•t/1. ottn 1..,rt1111., ort' 11 b;,·,·tio11aul,· anll 
all 1in1bl.."r sli11\\ in~ .._urh ~bc1ul,l 111.." rC:j<.•rt_-•,1. 

Design. \ pile trestle ~houtd l' 1nt:1i11 at It:. st fuur piJ~ ... 
,u11l it uvcr iC'n ieet hil.!"11 thi.: Llltt ,id\' pil,•-. -h1,11l,l h,1Y1. a hal11 r 
c,i t,, •1 or three i11c:lH•s ._per il> ,t. l='t,r ht>i~ht-.. L'i trc--rl~ ~rt':tter 
than ten fel't, tlH· pill', shnuld be ~\,·~y hrac:erl b) 2x.3"x r 2" <liag
' ,nals l11 ilti.:•1 t, 1 the pile, \,·hich thc.·y en_, ... ~. 

•Frou1 ~li..tl>OllrY Con tru, tu111 1 l'tt)f l n Ul!.l,er. 



• 
Construction. The pdt>:) . h<•nld bt? dri ,·1.:11 true t•, 'line aud 

1.he tvp::- handed ,vlilrc, er 11l-Cf'~ .try tu pn~ve11t .-,plittill;:!. 'fhe 
piles ~hould ht' cut , dt at L·xact eie, ati1111:, nnd nc, ~hi111111i11g- up 
of caps allcl\\'ed. 

Bearino- Power of Pile.5. F,11· dct1.:r111i11i11•r thi: bcarin,, 
• ~ b 

p\),, l'r nf pilC''- a ior111ula ,vliich h, ht:ld i11 aeo11::ider:il1IC' fav,·, r hy 
eng-1necr~ i~ the Engineer in~ X t·,,•._ iorn1uln: 

Safe load fn pounds= ? \V H 
s+•-

In "·hich \ \ '=,,-eight oi h:c1H1n,cr in p .. ,und-.., 11 ~fall 11i ha1n1nt>r 
in fl'et, S=penetratinn .-,£ pile in in..;he:. 1111drr la~t hlu,,•. \:-i 
an vxan1plc: I i pile ,,·as lo\\ crcLl 1 -~'' 1,y fall uf a 1 500 pound 
han1111er 20 feet. a ,afc ll)o.d in prittnd, ,,·ot1ld 1,e n, i11llo"·::: 

) x I 300 x 20-4.noo pou11d,=2n l• 111,. 
I-2 + I 

J. Steel Bridges. ST,, .,1,\l~u l'r •. \,:-.;~ 1--.,R f)1u11:--.\R\' 

Sr.,:--::-. Cnunties and t1 ,,•;n~hip:'.> .::-houl,l adupt a ::ilandard '-1.:l 

of plan'> i, ,r all c,rdi11ar: :--p:u1s 11f ,tee! bridQ:1 s \·aryin~ ptrhap-, 
U.'.' fi,·e feet i(lr ,hurtl'r .;,pan~ <1nd t,y tr11 f(•l'l f1 ,r the lungc·r 
spans. 'fhis plan i-., put i11tn Yt·ry snccc·,:--iul c•p<.:rrtti1111 by all 
railn,:id Ct)n1panie:- and the: L\\' CJ ca;;c_!::; are 1,ar\.'.llel. 

'f he accun1pat1) ing- cut ~hc,n s all l!ie plan.:- and spccifi catic)n, 
that ,,·ere ~ent 1111t tu CllYt:r a S2oou.ou high\\'cl) bridge. \\'hile 
the 111ain 111tn1hLr~ are prnbahly dc-..igned a:: heavy as ordin:tr_v 
for the lig"ht t'lass (Jf such hrid~l.'S, no ade,1uate details :ire sh,-," n 
an1l un ,pecificati,1ns arc gi, 1.'tl. ~0 !-llpervi,1,r should think 
of lt.:tting contract.:: on so 1neager plan, and .--pecitication.s. The 
best prepared plans ahYays lcavt.. :-l11ne ,, l'.ak p( ,iut-:: and ;;::nch a 
plan as the aboYe doc,-; not e, en appr,.1ach co111pletcnes.-;. \\-hile 
it is llL)t as yet pus-,ible to prepare pl~n,., fr:,r all the countie,. 
it is su~gt:'stLd that each Ct1Unty adupt ,ta nda rd :-,pL·ci fie at inns for 
their high" ay bridges, and tl•r such t1.;;1..• the: ,Lanrlards ,,f the 
_ \111crican Dri,lgc C,)111panr are rc.> .. ·u111111t:'nd~d. 1rh1..·se plans :ind 
specifications cvuld then be -..uhinittl'd t,, the brid.~\· cn111panie::i 
"ho n nnld furni~h hi els and .-.ho,,• cJra ,,·in~~- 'fhl'.,c hid-., and 
dra,,·ings \Yill be checked liy the C1 ,n1111i-..,iun anJ a rep· ,rt gl\ en 
as tn the relati,·e ecuno1ny iJ f the different dL'-lgns. 

Standing Specifications. C,,n1rlelc and c:..trl'.fullY \Yrittcn 
spe(ificalions n1ust lllCl ,;;-,arily be prepared by l~11gineers. exper
il·ncecl in designing. ~hr ,p practice antl crt:'ction. 'They shn11lrJ 
.:,pl'cif y in cle:tr cnnci..;e terinc; the lnading-s t11 he used, the rna
tl·rial. the principle, nf detai'ing- ancl such t•th .. r 111atler a!- i._ T!l' r
tiurnt to th(: --ubjcct. 1'he -,nggc.-.tinn, g-ive11 in Sc(tinn Eiglit 
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n1:1y Le tl~t>d in purl·ha-.in~ :-.tl'l'l -:.tru~tnrl':-. 'l'hL·-.e specihcatinn, 
1n;.• 111111.:h ahridQ;e, I ir, >111 the.\ lltl'ric:-in Dridge C, ,111pa11y·, c;cneral 
:--pl.'cifications fnr Stttl l{igh,,·ay f:ridg-e,. 

4. CONCRETE CULVERTS ANDBRIDOES. Development 
of this Work in the State. Thi, fll•l,l 111 •\\' jl1-"t rlc-\·cloping- ill 

Iu\\~I In t\\11 11r three Lastcrn ,tate!- ,, here the •·-.tate aid" plan 
ha, h1.c11 ::tcl,,ptcd. and \\·here all perrnane11t in11irn,·er11e11t uf tht: 
hi~·h,va;·" 1-. nnder -"tall' .-;uprrvisi1.111. reinfl>rced cnncrere i, ia-.t 
.5t1Jier,edin~ all uthrr 1natcrial inr culvert.., rind hric!Ql'"· 

It is JH.·rhap-. u11ncce::.-;;rir,· tu 1nentic,n that thL· cr,11ditio11s 
.. ,·hil'li have tn hP nll't in intrndur111g thi-. fnn11 generally ,ivcr the 
:-tate . .Jul' tu 11t1r pre~1.·11t political nrganiz:1ti,1n, present a 11111re 
or 11.0 '-:-- difliC'ull pruhlcn1. In 111u-.t nf thL' cnnnties tr,\, nships arC' 
required t<) huild :ind n1aintai11 :111 ,-.n1:-t1l hri<l~·e, 311,J cul ,·erLs 11p 
t ( 1 111 ft:L't ,pan. For L'ach tn,,·nsl1ip there :1r1.· u-.11:111)· three 
trtt,tl·e$. and in (JC) cc,nnties. :-tYera:=! ing- 1 t'j t,)\Y11Ship::, each. th(:n~ 
:-tre (1vrr 4.coo 1111:"ll \\·h,i111 it is nece-;;sar, to cni1vince that ;-i 

t_\·p::.· 11i cnn:-tru.:-tiun ra<licalh· di1Ycrc11t fron1 the one \\'hich they 
are c11111111 c:inly 11.;;in~· i~ 1Jettcr and n1nre l'(11nn1nical. l\fo,r of 
r:1e:-l' n1en arl' practical 111en. "ho arc n1aking a ;::;ucces, 11i their 
hu~i11ec;.;;, and are 111orc 1 ,r Je._, pt nn1inent in their localit v. ~lost 
"i t11e111. ton. it i-. on!)· f.1ir ti, stale, are anxii,ns tn spend the 
n1c,ne,· l.'t1trt1,r\'<l to lhc111 in thl.· hc:--t n·n.y p,.,::'-ihlc. \\1 ith th\.·,c 
c1n1ditions in 111ind it heco111e, nece.;;:-ar, to :1,h·ancc ~nch f(lnn.:: 
• •l _er ,n~tr11cti, ,n as ,,·ill appeal t, 1 the--e rnen frn111 ,:\ bu.;ines, :-tand-
111 llni. 

In ,)r,IL·r t -. , ~ai11 a !!t'nt·ra 1 i, lLa 1)f the an1ou11t of \\'Ork 
\ \ '

1 ic'1 had ht·en d1°11c- in the stall· clnrin•r l<iOS bv the Crittntie~. 
:""-\ - ~ 

a hl~nk forn1 \\"a:- :-i.'nt 11ut to each c,.,unh· b ,ard :lskin:..:- f11r th~ 
nt1111lit'r 11£ ar;:h r1r tlat-top reinfcirt'cd cun.:retL hridges and cul
\ t:·rt, built during· the Year. \<1 nsual \\ith ...,uch inquirie,. the 
··1.: -.u11 s ,,-ere not alt, ,g-ether sati-;iact, ,r_\'. FortY-fiYe ,_,f thL; 11incty
n ·11l' ,·,n1ntic:- :sent in reptJrt, n·hich ~avt: the follo\\·ing- rL",1iJt ... : 

'1\vt>nt,·-sl' \"l'tl co1111ties u-,~r\ 111, c(,ncrc-te during- the ~-ear 
Il)t\j. hut ,,i t!1i~ nuinlJC'.r L'le1·en h::id u,erl cnncrcte in cirher cul
vert-: , 1r pit· rs pri.1r tn that ti1ne. ,1r eh,r contracts ,verc· let fc,r 
\\·ork tc, he erl'ctcd during tht' cn1ni11g- ,·ear. Thi-. ll'ave-; fr,urteen. 
nr ~1h(111t thirt,·-t\\'11 per crnt r,f tht" total nu1nber nf replic:- re
cei,·C'il. rep •rtin~ ll l ' ,-oncrt'tc \1.-,l'd. lt j,; p .1~~ihll' that in c:;,)nlC' 

,1f the-.e 111,cance:; t'1e rl'p ,rt c11Yt:red nnly i")llt' -.upervi,or· dis
tri c t. and Yt I :-11 n1anv .,f t'.1e countie-- rl'J'Orlinl' ··nc, cc•n ..: retr 
11--<·•l'' i:- indicati,·e nf th,· nt'ecl c,i the ugitati"n 11f t'1i-. snbj1•ct and 
o f the cli'-trihutinn r,f all p-,.,~ihh· i11ior1natirin alr,n~ this linL'. 

T1Y ( 1 rrruntii:.;. Decatur and Calhoun. rep rt the use uf cnn
~r\.·te ic1r pk·r:- and abut111ent-- • ,nh·. ·rhr,sr. rt'pc1rtin~ contr:i.crs 
let fr,r \Vurk t ( , 1,c l'1111,trncted during thf' cc• n1in~ \'l':-tr ar,· .\udn-



I 

' 

• 

bun. Ca1-rt'1ll and Clint11n. In a ic,,• case::, the t,1,, n:-hip road •Jf
ficcrs arc taking np th 1: \\'Ork. as i:; reported fro111 \\. :1pt'llv and 
Grundy c,1unties. !\111011~ those reporting "no con1:rete used" 
are a nt11nher of counties in \\·hich tlH.'re i::. e\'ery rea,,·,n tu heli~,·e 
the \\'Ork h;1 c: already be~un. and the report tnn::-t he incorrect 
or at 11..<1,t incon1pletr. 'fhe counties ,,·hich h:l,·e hc~un th1.: 
use of thi.;, 111aterial are holding steauilv to their Cl1nr,e :lnd 
builJing i.:ach : 1:;ir a 11un1b~r of i)crn1:1ne1{t .strt1("t11rec:. 'fhe iC1l
lc1\\'ing ~ch?dulc: -h<J,,·.~ the ,vork llone in a nt11nber ni these 
rountie::; clnring- tli'-' p::i~t y1,:a r. 1'he first schedule 11_1ne I i, ic,r 
thc tlat t, 1p culv1..·rl~ ~111d the secon,1 .::chedule (T,,·o I is ic,r the 
arclt t1...1v Cttl\·erl rind brid~f',. 

County Flat Top Culverts or Bridges Cost 

Rlackha\\'k, f, ,ur 21, it. clear -,pan. Thatcher bar~ ...... $3.1,:;o.01) 
t\\' O 23 ft. clear !:>pan, r per cent x ,ec. ar~a . ..!,-t~c1.<)0 
d11C .,;() it. cle~r ... pan. J per cent :-1:c. ar~a. 4-1 ·1J.01 1 

]\none, 1-l, ft. clc~tr ~pan . 2.000 lh. I be:1111,. 7 I.s...... 2 11.00 

Tircn,~r. four 1,2 ft. tc.._1 Ir, ft. ;:.pans, R fZ. rails and 3 4 in. 
to 1 3.i in. steel rlld..; a, c. 5 ft. --pan. l(ahn bar3 .. . 

C,rcenc. 1 (~ it. :-pan. I,ahn bars. . . . . . ............. . 
3 ft. span t.o lb. R. 1{. rails ........... ... . . . 

Dicki11s1Jn . 5:x:5 it, t1ip :i; in. round rods, :: in. c tu c. cu. 
,·,\ ....... ... ..... . .... ............ ........ .. ........ . 

Jit11nb•Jl1lt. -~ ft. 31 > it. h,ng- .... .... ........ .... ..... . 
1-1an1iltL,11, 2x2-JX it. lon~. ho rhcd \\·ire ... . ......... . 

2~2---41, ft. long-. barbed ,virt• ............. . 
P.--1,,·L·shiek. 4-_(,n fl. l,n,g-, l{ahn 1 in. cc. C,,ncr-:te 

$7 .5<·) 1 •~r ~-d. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ~ · · 
~tt,ry. ~xlJ--J() ft. ru:uh\'ay .................. . .. , .. . 
\\'a:-hington, J ft. .:::pan. 3 in. ga, pipe. ro in. cc ...... . 
\\', ,cnlbury. (i ft. :-pnn, 1,0 ft. J. ,ng. John,nn l,ar.5 anci 

,virc rneshin,,. ................................ . 
.::-, 

County Arched Top Culverts or Bridges 

I , - 1)•""11 
- :'' V 

4rxJ.OO 

li)~.00 ,, 

li.00 
11,~_.-.o 

-;· '·-+o 
1' ,., jl> 

/ 50 t..)(I 

'l►(J,01) 
' 

Cost 

Ul:-tckh;1\\ k. 1 71 ~ ft. .;;pan. 1 per l.'ent !,ecti, ,nal a1·e:1. 

'l'hatclll'r ha rs ...............................•. Sr .2l ,n.(ll.) 
Bren1er. 1, ft-(i it . t"J ~ ft. span, barl1ed \\'tf\.', a,.:. . . . . . ;-5 t)O 

l la1nilt<,n, 1,x5 ft. 3 i11., 4o ft l1)t1!.!' 2,x., 111. bar!, ·,I \\·ire.. 2x;.ot"> 
:;xi, ft. ~~ in .• 41..1 ft. h,ng l ,a rh~d ,, ire. . . . . . . . ~• "-"X> 
j.x4 it. (, in., 4( > it. lun~. 12n lh. harhi:11 \\'i1·-:.. 3,X),CiO 

St0r,. ; ft 'l)r11,, . . . .. . . . . . . . . . . .. . . . . . . . . . ......... . . ~ 



Tania. 3-(, ft. span, $~)--1-5 per cu. : tl. 
\ \ 'oudhnry. 12 ft. ~pan , 8 ·J in. x z.2 it. (, in. lobn ... on: 

J , . 'L T l 20, + 111. :--: 14 1 • (1111,un .•..•.•.•••• ••• . • •..••. 

'\\'orth, r(, ft. ~pan. none ............•........•...... 
R ft. span. nune ......... ............. , ... . 

County Brick and Stone At'ches 

Donne, bri,~k arch, 5 ft. span. 50 ft. lnn~ ... ........... $ 
,:,,lone arch. ~ ft s11a11. ')O ft It ,1Ig· ••• • .. •..•••••.• 

' .t' ' ~ 

Union, hrick arch, (,xh-20 ft. l0ng.. ~13 per ft. .•...... 
1Jrich arch. (1x<>-2(i ft . lnng, $1 3 per ft ••... . ... 

800.00 
2 10.00 

i5,00 

Cost 

350.00 
16-1-.00 
260.00 

338.00 

Cost of Concrete Work. I'arth:ular c1ttenti11n is ~allrd to 
the rang-e in prices :l'- gi,,en fnr the difft•rrnt c,.,nntie,:;. 'l'his 
n1a~ he accounted for in a n1easnre liy th(• vnriaLio11 in the price 
uf tht 1nau.•ri,1ls deliYerl'd, anc1 :1l~o the relative Jifticulty of pnr
suin~ the ,,·ork nndcr cnn<l1tions i1npc,.::l'd h_v the lucation of the 
st r tH.:tures. ti0\\' 1;.•,·er, the<-e rcasr,n;_ ;irl' nut altogether satisfac
tnry \\'ht'n the range <.1f prices i~ ,o \\'id<:. Fc,r instance. one 
county r1.'JH1rt~ the ,,·ork to cof.t 35c per cnlii~ foot \Vhich n1l'ans 
S:<).-J 5 per cubic y::ird. ,vhile anuth1.:1 cuunt: repnrts the concrete 
tu cn~t s,~.50 per cubic yard. 1\ g1HHI l'XJ1l1pl1~ uf the rca~onahlc 
cost nf cone re te \\·ork under i;i \'( \r:1 hh· 1: ircun1-.t~n res is the re
inf orccd cnncretL' bri dg-c r~porll'd f r,·,n1 H1 ,cn1c cuu n ty. The ahut-
1nent, and ,ring ,,·allo:; are al;nut ,ryc-11 feet iiig-h .ind cig-hteen 
inches \\ id~ ,,n - ((Ip, \\ ith a hatter of aunllt J ~-, Ir) the foot nn 
the outside. 'l'hc li_Jp i, a 1+" slah r,f c-11111..rt't<:. ,vith ;-i cle:1r ~pan 
of l.t it•l·t reinforced ,,·ith ~ev,·11 Ji11e ... ( ,f C>'' I bean1s haying- their 
cnrl:-. c111l1<::dded in l'tther ahnl111<:nt . 'l'ln:rL is :-\ 1<1 i, iot rt1ad,,·a,· 
\Yith a 1n'' feJloe-rail nn either .;;idt· :111.J a t\\'11-rail g-a5 pipe 
railin~ . Sand and gravfl c,,st Sr .<X~ pt.'r cu hie y.ir,·I and cen1Pnt 
$ 2.00 J)l'r !Jarrel plt1~ hanla~c.: . 'l'he ~t ru,·tun: c·1,111plt•ted CO!-t 

8271 .00. 

'fhe iollci,ving ite1nized statcn1ent.:-; 1,f 1~r\11Crl.'lt' ,,·ork are 
tnken fro1n ;i paper read before the 1. <~ . R . J\. l,y I lt>nry l Taag-, 
snp<'r\'i!:c ,r ,)f (~reen connt) : 



Found,ttiun" rc1p11rcd piling: and tlirce il'C-t of exc:1\·ation l>c
lo"· bed of ,tr~a.1n. 

40 yard- ri,·er gra, e! h.iuh:r.l 3 1 ~ n1ill':-- 0. 75c ......... $ 
40 bhl. I 'vrt latH.1 c·t"n11.;;11t 0> $2 . .............•......•. 
... - " I 1 • Io- " l t ,.-. ~ 1 

pc--. 
1 

-1.,1t ,1n1.:., ;l ,-... '.!.!, ,. 1 ••••..••••••••••••• 

Soo Jb .... 1 ,ld junk rod and bar-. at l)OC p('r hundred ..... . 
...?8 St uh piling- 1 ci' (<, 50c L'ach ...... . .....•..•...... 
3 111e-11 and tean1 n, o d~ys drivin!,!' pilin~ @ $(1 .••...•• 

4 1ne11 exra ,·ati11~ 2 , lay::- @ ~ T .50 .................• 
1. .. • se ,.,£ lnrnli('r and ,va:,t,,~t! 111 forrn-.. ......•.......... 
Hanl i11g Jiill",, pile dri, er: ln111b~r and ce1ne11t .ind t1.1ol::. 
Filling in brid~e :ift~r cun1plction, 2 111en and tl'a111 1 J::iy 
'.2 n1en 1 <lay takin~ ofi ior111-. and fal se ,,·urk@ $i.~o . . 

:;; 
f)edttl.'.'ting- ic ,r e...,tra \\ urk in driving piling \vhich co-.t .. 

.,o.oo 
80.00 
10.70 
•t .&) 

11 .00 
12 . 00 

4 .. ,) 
.:i 

l 5. 1)0 

8.oo 
4 .50 
3. <...Xl 

Cost 1Jf 1,ridgc in ortlin,1r,· gr1111nJ .................. $ J~>i-50 
• 



T he cn~t r,i tht• L'r ,ncrt·lt· in thi f,ri.Jg~ \\ as ~";.oo per ynr<l. 
there l1t"it1g- 33 yard.; 1 ii cc.incr1 tt in tlh 1Jri•l~e. a-: f.Jll0\\·,; 

F ounda ti1..111..; cunt a i nL·cl .. . .•• •••.•••• 
, ,\'alls aud \\·ing-.. . . . . . . . . . . . . . . . . . . . 
Slnb ll,,1·,r . ...... •.... , . .. ..•.. . . .. 
\Vheel guard ... ... .. .. ....... .... . 

. ., ., t-• .._:1- ,n. , . 
Jt12 (ll. ft. 
221) cu ft. 

4.~ I'll , ft. 
--· 

ft. or 3J yard~ 
itr:-rn, per ) arcl: 

Ce111e11t .. ... .... .. .... ...... ..... . , .... .......... .... . ... .. ......... s 2.4u 
Lal1l1r· . . . . . . . . . . . . . . . . . . .. . . . . . . . . ................. . 
Steel ... ...... ......... ..................... . ........ . . ... ....... .. . 
Gra, cl ......... .. ......... ... . ...... ... .... , . .. ........ .. . 
Lun1hcr . .. .. ... . .. . . ... . . .............. . ... .. " . . . 

8 yard'> pit gra,·el dnnat~d and us1?d in fo11n~Inticiu;;. 
50 yard~ ri,·er gra\'el @ $1 .................•..... S 
u5 bbl l)ortland (CllJL•nt @ $2 . . . •.. . .. . ............. 
!(ah 11 tr11~s1..•d bars f ,.1 r ri: ill forcing- slal, JI 1ur •.••...•... 
2400 Jbs. t.Jld junk rods. har5 .and :i11~le-. r~> 1~oc ..... . 
Excavation. 2 tL' a111s. J 111en ,1 days @ $~ ....... . ... . 
Lun1bcr, u:-e oi and "·astag·e ior forrn s .............. . 
Con:-iderahle liridg-e lu1nbt•r that "·e h,1il ,') 11 hand \\':-1" 

u-.,ed. ' 

Tnbts. rte., lll>l Ja,na~cd and no char[!c 111:-i,Ji.~ a~·ain,t th1..• . '-' . , 
\\'Ork. 

Building f orn1s. . . . . . . . . . . . . .. .. .... . ... ... .... .. . 
4 111c-n () , lays (c'i: $2. ,nixing- c, iJh·retc ......••.. .• •. .. 
?\Ian and tra111@; S\) hauling· \\':\tl.'r, .._:r,1,·e l :111d rl'n1t11t to 

n1ixing 1).~1ards 6 da~·s .......... ...... . ........ . 
2 n1en I day (a' ~2 taking- (lff fnnn:- .. .............. . 
Tcarn banling lu1nher ;i.nd to ,}-:, back . . ... .......... . 
Filling in dirt t"\11 and ar t,t111,l bridg-L' a ft~r cu111plt•tiun. 2 

tean1s one dn, (<l' ~ z . ............ ...... ... .... . . .... 

I - .. • / J 

.45 

.90 
• c;;o 
~ 

50 . 00 
130.00 
;o oo ... 
l...J.,40 
2-J. 0(, 

20.00 

10.00 

4~.00 

1X.oo 
4 .00 

3 .00 

(i. ()() 

Total cn"-t .......•.........••............. $ 3g_:;.40 



0() -. 

The rost c1f tbc cnncret1..· in thi~ l1ric.l~e ,va:- $7.30 per yard, 
there l1eing- 53 y:1 rds of c,111crett> in the brid~e :ts f1.dl(l\\'S: 

Foundation;:, contained ............. 220 cu. 1t. 

\\' alls and " ·ing5 . . . . . . . . . . . . . . . . . . (; 12 cu. ft. 
\\Theel guard . . . . . . . . . . . . . . . . . . . . . 85 ctt. ft. 

• }Iand rail ................. . ...... 1uo cu. tt. 
Slab floor . . . . . . . . . . . . . . . . . . . . . . . . 3q(i en. ft. 

1_~13 cu. it. or 53 cu. yds. 

The f<JlJ,_1\\·in~ 1s tbe co,t uf the different iten1c per yard: 

Ce1n~nt .. . . . . . . . . .... .................... .. S 
Gra,·el ... ...... . ....... ....... . ..... ♦••·········· 
La b1~1 i· . . . . . . . . . . • . . . . . . . . . . . .. . . . . . . ,. . . . . . . 

S reel . . . . . . . .. . . . .. .. . . . . . .. . . ... . ...... .. .... . 

. ., ~,.. per Yard 
- • Ill.. .) 

I .00 p1.:r y t-1r<l 
2. ,o p1..:r yard ., 
I . I 5 per vard 

. 50 per , ard ., Lu1nber ..... . . .. ..... .. .... . ........ . . . . . . 

As to tlie rel a ti vc 1nerits of the ccintr:tcl $yste1n a11<l the 
day l:ibc,r sy-.ten1 ,,n such \York. an cxa111inatinn of the repc►rts 
frPn1 the Yarious counties sho,ycd that of th1..1;:,e reportin.~ \\'hich 
s,·stc111 ,vas used. j11st half used tile cnntr:ict s,·ste1n and the 
other half the clay ·labor syste111. r;·or llte o rdina~y s1n:11l struc
tnr1:s "·hl'rc the l·uttnties can find a t horoug-hl>' reliable forc-n1an 
to takl.'. chare(e uf the \vnrk, thL'Y ,vill in n1ost ca::-es ttncl,,nbtedly 
get the \\ nrk rlvne 111nre ecunon1ically b) day l~bnr, bnt fur the 
larger strnct11res and tho.,e t•ntailing a cc,nsidl.'1 ahle a1not1nt of 
n1a-ci1incr~' . equip111c11t and engineering skill the cnntract svsten1 
should he used. \\"hl'n thi<=. ,;\ -;fl~n1 i:::, f, ,Uo,,·cd the cnunty sl1011lrl 
not f:iil l11 ha\'(' :) 111all c1npk1}

0

e<l ,vho thoroughly U11tlerstands the 
,,·ork tu inspect during the progress oi cnnstructinn an<l r1:quirc 
the contlitiuns of the contract to be fulfilled. 'fhl' ti1n,~ tn in
spect er 1ncretc is \\·hile it is being- rni'.\.C'd n1vl pl:-tl'ed in positi<in
nut after the structure is cc~n1plcted. 

Concrete naterials . 1'u so n1an~· count) and h)\\·nsbip 
'lien there :--et~n,s to be a certain 111i-.u11clerst:-u1ding 11f the proper
tie:-. ,-,f concrete, ancl \Yh.,· Ct'rtain condition,; 111n.::t L,e in1pnc;e<l 
u1,011 it;:, 115e tu produce reliable result,;. \\ hilc it is true that 
3. certain a1n1)Ut1t ni tcchnical -..kill an<l kno,, ledge 11111._t bP en1-
ploy~d in pruporti, ,ning the 111ateria];:, and in designing the ,:.;truc
tures. tht" ,vhc,le subject can be ,veil nnderc;t11nd by any county or 
tO\Ynship rn3.d ufficial \Vho \\ ill gi,·c to it 1ntellic;-ent thcn1g·ht. In 
the firs t place it is nece~c;ary tn kno\\· the influence that each of 
the n1atcria)-; used in its co1np0sitinn has ,.111 the final product, and 
,vhen these are understood such ron 1 litions :ts n1ight he called 
th~oretical or i111practical " ·ill be founrl not only reasnnable but 

essential. 

• 
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I Ip. :,-Te;;t C"up ert ul fuu,1 111"!1\\ •~ C11n1mt s1,,u,sltu\\i11~ ,'In:? ,,all~ aud 
,1io11 :,;.•, t 1Pu <•t Cn h ett 

l '01n '~ \r-i 11 1..~,.~1 r.xT. ' f'1c -uperil•rity 1.•f J 'nrtiand ('('1I1e11t 
ov~r t'itliL'r natur~l 1,r ,J~1~ c:, llh 1t1, '''""t1l,J rL•cou1u1end its u,e 
eve11 t11 the- L'XC:lu:-i, ,11 , ,f the c,tlt~r • 'l'lic- 11u1r1uf:1cL11rc , ,f thic; 
f<.'i11l'.'1it ,v:-i~ tir,t lil•gun i11 I~.:; :ind it takt.", it, nanie iro1n it.:
rc-~c,11hlanr1.· in colr,r ,, !i ... ·11 set 1..,r h•u-,lcued t<1 the .-tone inund on 
thr 1:-lt> 0{ l·'c1rttu1<l. It i;; !IH" pro.Jn~t of the hurni11g tO~t:thrr 
of :d1u11t 75 percent pf 1i1ne~t,111e ,tncl ;ilJl'lH 25 J•l rccnt 1..•f clay . 
fine!_, :;:r,11111,I and inti1na1~~1) 111ixed t,)gcthcr ;i11tl !,urned to thC' 
pl•int Qi i11cipir11t ,·i tritic~,ti<in, c,r the point :1t ,, hich thi:- 111;1teriaL
fu._l., fu1111i11~ a cli11k1: r. 'fl ii, clinki:-1 i then gronntl tc, a very 
fine pc•\\'rlt'r ,, Ji ich i-: plal'cd in h~g, <ir liarrc-1-. rea, h for the 
111arkt t. 

'fhl.'.'rt· arc: a tn11nhcr c,f Yer:· tn1p .. n·1ant C'• ,t1,ider:1ti,.1n~ \Yhich 
etf('rl 1hc q11~dity t•f the fini-.11<.:ci 1,r n1ttc:t, th(' first bein~ the 
C< 1111puji1:,n1 1111d f1rt'Jfurtirnii111; of Jlt,• ru,,• J1111tcn"irls. Ii the pr,,
p11rti,1n , ,f 11111~ i:- tC•c, high the rc_-,ult "ill 1,e a ~e1nent "·hit·ii set, 
sl, ,,,·l_\' and ,,·ill like I) c, ,ntain "free" linic. J f the pr1_1~)f">l'tion of 
icla,· i_., t, 1t1 hi~h thC' clink('r i.;:: lik,.h· ti, hp 11,·erburned and tht: . ~ . 
Sl..'tti11g or hardt·ning- 1p1alit_, 1li tbl t'( 111e11t "·ill l•c.: da111a!,'.'ed. ii not 
d('stroyed, 

'l'herL' arc:! al:-11 a 11und1tr r)f -.,11l1,f~1nce,. suc-h a., 1na!,!11e,ia 
'-' 

and snlphatt' lit li111l'. \\ lli..:h are r1..'!:!'ardt·d .1, in1puritie.:- 1k•tri-
1111..•ntal t•, tlh 1p1::ilit." , ,f tht' o:t'111c11r :f fo1111d in :111_,- cnn.:-i(h:r~l>lc 
a111111111(. a11il ihe ra ,\ 1n,1tt rial, 11111-.t 1,e .:-•, chu'-t:11 a-; t" g \ c lo\\' 
prupo:rt iPll:- ui -,uch inipllritie,. 

'I'hc Set'1,n,I c(i11sidl'rntic111 i!' thl· bur1ti11g or rli,,k, ri11g: of lhc 
,:ratc1·ia! .. ,·. J{e,·11h·in~. C) lindrical kiln-. are t1,('d, the- r.t\\' 111;:HL"r
ial, pa~-:in;..~· i11 at one t·nd allrl i-;1..t1111g f 1"0111 thl· r,thcr in s1uall 
black l11111p~ or cl1nker,. L ·11dt·r-hur11i11g- dtH;', tH,t 1 ,tten •>ccur 
e. c e pt \\ i t h a 11 1 i .'.\ i II n: ha , i 11 ~ t 1 " i h i ~ I 1 ,l pro pl1 rt i, 1 n " f ~ 1 a y or 
iu cun,equent'c of ,c1n1t· deft:ct i11 the kiln it,t·!i. .\n ex:111111!~ oi 
thi~ 11~·rt11-rl~d "·he-rt'· the pn,d11ct ,,f :1 1."l•rt:ti1t kiln \\', 1::- changc,1 
fr1.,1n a p-:>11r tn a sta11<1:1r,l grad~ cif L'Cllh'ttl h_, increa-.ing the 

--.,.-

' 



L'11<lcr-lit1rni11g prurlt1cl.:, a 
,, hic:h ,,·tn1ld u--ua11'· fail lo ,, 

len~tl1 11f the k1ln al >ulll .2n feet. 
fp1ick .:-1::tling. i\'eak c~1n<'nt and uni: 
p:.i ,::. the hncne::-, te~t. 

!Jyer-huruin~ i-.. al,,J :q,t 10 11cct1r \\ilh ;1 niixtnre ha\'i11g
t,)t I high a prl1p(1rtion 11f rlay. and tit~ pre ,dt1ct ,, ill he .t ,In,,· 
5-t.'tlin!! cen1eut. d?ti,..·it·in in harcl1?ni11g 11ualities. 

'l'c,T .... ur Cr,:i.11::1-i. r. 'f1, prt>\'1."' tht' qnalit:, <,f ,·e1nc,;nt a 11t11n

b1.r l,f c;ta11daril tc~l;:, ha,1.· hi:en devi ... ~d a, f,,ll,n\'.s: 
( l l. rrc11-il1.: ~•tren~ lh. 

"-' 

t2 ). 'l'i1ne ,1i S1,;tt in~. 
' 

1 .3). Sonndne..:::,, (..i). Speclfic <~ravity. 
'l'ltec:e te--t, arc reliable ,,·ln·n rc,ndnctcd in ;1 tir~t clas, lahc)t

~1t1Jr,:- and titll:re an· ,ufticient ''tril·ks .of the tr.-ide'' to 111.1kl H 
<le,ir:tblc £,,r pr,,:-11.,_ctiv ... · pttr\·h.i,cr::- tn urdcr ccnh.:nl ::-nl,jert to 

the :-tan, lard te-,t~:. 
'l\y,, $1·ts oi stanll.1rd ce111t.:11t tl.',;t~ are in .connnc,n 11::ie, 

r1an1ely, the U. S. 1\rn1\· SpL·.:itira1i,J11-; and the \111c>rit:an ~ocii;t~ 
for Testing ~latl'rials SpcLtfiL·ati, ,ns. l'hr latter i perhap::- the 
tnost generally u-.ed 110"·· 1'he ri:::pecti\'C r1.:quire1nent~ ~,f these 
~prcifil.'.atic,n.;; arL· gi, ~~11 i11 the i,11!, ,,yin~· Lable taken ir, ,•11 ltn
gin\'.ering Expcrin1etH Statinn hulll'tin, "'l'rts·1~ OF (:,~ tF.K'r.'' 

Specification Requirements for Portland Cement . 

Kind of1e:,t 

Tens ile Strength 
Keat l d,n 11ld 
Ne,,t icl,1ys1,l1I 
Neat ~' cla , . .., old 
1 cement ti1 H ~uul. 

i da ,·s ,,lJ 
'..':i da,·:, nit! 

S oundness Pats 

Flneoe~s 
f>assln~ No. 100 skve 
l'a~:.n111 ~ o. !!t:>f1 "'tl·ve 

I 

I 

• \ merk,ln :=::11r.1eh· f1\r 
Te:.t 1ul!' :-01.,lerials 

1\1 \l,;: ll ,s. 
;\ I 1n. 

1~ 
lull 

;,;,tJ 

pet '-'I• ll1, 

_'()II 
:",~,() 
,,.,lJ 

154.1 '_'OIi 

'_'iMI :IDU 
Cold Test ancl Steaming .1 

hour--
After Set ::1 hllur~ 

Not LC"" Thttn 
tr.! per cent 
,~. per cent 

Tlntc of Settln~ I ~ot Le:-1:1 Tl1au r,111111n. 
I n1tnl Set 1 °;\ nt le&:,, tl1rlo l hour 
l L1nl ~et I Nut 111or~ than 111 hl~Ur~ 

SpeclOc Gravity , Nnt ks" th:iu :l.11
1 

S ulphuric Add (S03) I Nnt ni<•r<' t han l.7o r,er n~nt 
Magne.sla / MgO 1 ' N nt rnorc than~ per t'Cnt 
- ------------

-- ---
Sl, ,,,. <J11 !ck 

Setting Setting 

-l.'il• lh", r•<'t 4f)(I 
rHn sq, 1n. j ",l) 

14() 1.:11 
_►_'fl l,W 

Coll.I Tc~t a1.l'l B oll111i: 1, 
ho111"'i ~fter !5ec 

K 11t Li's,, Than 
:12 IJl:!T .:enl :.t~ pt r cent 

:-.low 
:-,eutn~ 
:--' , 1t L, . .,,. 

... 
Quick 
Sett mi.: 

Tlian 4:'i m ~11.:in n, . 
~ 11t 1\1 ore 4;, Ill. -
T han 111 hr" :_!I • hr,. 
lk t wet:n .. 10 ,11,it .1'.27, -

" ... 
···-·------·-·· .. · 

rrhr· bttlletin 1Hl.l1ll'.tl give.:; the;; results • ,f tc-;ts inacle in the 
lahr1rat11r,· ,,n 111;1nv ,,£ the lirancl, nf (en11.:nl Llftl'rcrl f, w ~::ilc 
threiug-h1,~1t the "tatt:. f t is SC'nt fn:e ,,n r<·quc:-t. 



J('l.,'? 

'J'I11: l)u1<1..'J1,\-.r: c,F Cfl\I ':.\ 1. l\l.111 uf the c,,untit .... trc be
ginning t,, L11_, \.t.:n1c11t 5n Cclr l ,,td l( t anrl the fDllO\\ 111_.! peci
li~·atiun:-: f,Jr ht1} in;-!" j.., rec.__,111nH:nd d t } tru~t, es and ,uper, i ors: 

S1·1~c11·1c\r1,1.·, 10 .\cc11,1J' ,:--:, ( ,1 r,11<1.: roH I')<•RfL\~1 Cr
~-' I·. XT. 

C'o11dilio11 ,,11 JJ, /1-;•crv. 'l'hl.: 1.:c-1nent -.hall be pn~kl.·d :n 
,trc •11~! ::111d 11nda111a;.,:e,l pa1:er or l.l,Jth ~:1ck-. , a ... h '-t.11111 1 ·d \\ ith 
the n.t:n • of tht" C1..'11H·n! ~111d c1,•11pan,· 111·111tiiacturing- --arne. 'fhe 
aver:i~l' net ,,·t•i,:..:ln (tf tl1c ccrtl{ nt ,h dl l11.:: 94 Jl,.., in eac·, ai:k. 
It :-:!,dl ht.• tlr_v and ir1•1· f r(•111 lun1p . 

·rests. 'l'hL· quality ,,f th~ c,111t:11t ,hc11l l'.oniori11 f111lJ to the 
rc<iuirr·n1cnts 11i the 11_.>04 Spc1.·ifi.:;.iti, ,n of th, \n1i;ricau ~o(iety 
fur 'festini:: )Iat(•rial s. 1'e,ts to be 1nL1dl' 111 dll\ lri.l,or.tt01, -clec-, . 
tcd b:· the pur1..·ha~cr. 

1:ai/urc /,1 !'ass .\'f'ct·ititr1tio11 ,. l f 1}11;; c, n1cnt fnil t<• p:t,s 
tl1e r1.:qttin.•nH·nt::; uf the~1.• -11:.-cil1c,t1ir,n, n~11:H"d, the .:ernc>nt -;hall 
ht rejPct1·d. and rctnt,,•l~ll. all tn ht-."\\ itli<111T I XpLll e ti) th1.: cou11ty 
r,r t1;\\ n.:;hip. 

\\'c ( na111e of conipany J ;h·cl·pt tlic attarhl',1 order on the 
(on,litit1n, n:uned :11)/)\ t:. 

~ignetl .••..... . ....... , .. t C,)·111,~n.\··1 
[: _\ .......... . ..... , . \gt llt 

1):-ite . .... , .......... ....... .. . 

PRooucr10N OF C1:~11::N'J'. Th,~ pr idu~tic,n oi f-'-0rtlan<l ce
r111.::nt in the L·nitcd :--;tat1", i<,r '') '1.1 \\:i-. 2<,.:=,05.SS1 l,t1rrel;:;, an 
incrc:ase , ,f 111,:ir~ than i1 ,ur n1illiu11 b:trrt•I,;; o, er th0 111u3 output. 
-Cp to the rre_1.: 11t r.i1nc then.· have l1ec11 Dl• <.'t·nJl'nt f:,c\,irie.:: in the 
,tate, but rccc-nlly 1k-f1nitl' ~tc-p:, lta\'e lt1:(·11 take11 Lo 1..;:,iabli:::h a 
Pc,rtland cen1cnt factor, at :\f a-.011 Citr. 

'fhL· priCI!'- paid fc:r crn1l'nt have ~-:,ried l'(111,idl..'!r,tlily in the 
ditil rent countie-., var; ing f r,,111 S1 .5c, 1,1 ~2.3,, Jn~r h::trrcl, \\'ith 
the eslabli-.hmcnt r,f rH''' iactoric-., ;-ind ~111 incr~:i ,l·d t•utput ir:01n 
those al read) in <>JJerati1HJ. it i~ n<,t lik1: h th.,t the price \vi!! re-
111Jin long- al)IJ\'e th1..· qnnt:niou:- fL)r thi: pa<-l _\1:ar. 

1\,\ l 'hicagr-, L:rand llr,rtland C1..'nh.'llt-

Chi1..·ago Porl1and Cen11 ... ·11t C11., '..!1 r Stock £xcl1.111g-e J!ldg-., 
Cliicagu, 111. 

.\lpha Urancl l ', 1rtL111d Ce1nt'nt-
.. \lph.i } '11rdand Ce111e11t (\,., 74n .:\f 1rquett~ I\uildin~. Chi

cagu, 111. 
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ll'Jf \'Oid:- n1a v rt1n hi:.;:h jr, rn er --and b do;, ,,. bank--, but it is 
u,11all, frl't:t: frn111 lu:-1n1 and \'<' •ctahle 1natter than the t,thc:r class 
11£ !;:r.i\•c:1 bank-.. ~\ny uf t}1~ e uurrc \i,ill u uall) uppl) a boc,d 
t.: r:.i, le ·t•f ,:ind 1 i pr<•per precaut iou"' n re taken. The inatc-rial 
1111F:t hr f r1.:e ir, ,n1 , eg-1 tah1e 111:itt(;r of all kin i.., an,1 ahhough rJn1,; 

l:1Lr,.r.i101, te-.1-, ,Ji.,_,;. that th<.: pre 1n c <•f l:\t,;11 n <"on-.ider;ilJle 
pl'r ct:nt. c,i l,1;i1n doe-. nc,t lH1\·e ~ll\' i11;ur1t)t1 effcrt up u1 ,L 

11H'dit11n 111,1rr,tr1 c. Q. 1 1,~1rt ccn·,~nt tn 3 part c:1£ 4'nd, on,) reu
.,t.,nabh 1..·lc.ill n1:\t1.;:ri:tl ~uuhl b n-etL l .. oan1 , r earth) u1atter 
due, 1i"cit !1:1,·,.: thl' ,,t1ne -pt c1tic gra, it) a- and and in ,irdin.Lry 
n1ixi11~ ,,·r•ul,l n()t hl' 1111if1 1rrnl) cli,triL11ted thr, 1t1gh th n1 ,rtar. 
but n1or(• i1npcirtant t1inu thi j, the di tri111f•11tal ft.•ature ,f intru
c.h1i:in~ toe, 111tH."h fin,_., l1l lt\'rial. rl'h.it th(: and hall be rlean i f~tr 

' 111ort• i111port:int than \\l1e:tlicr 11 J:, r,n1nci ur harp and 2 
,:,,and that i, n1:--11lc up of .Jittcrrut ,1ze,, ii parucl,..!:i j .. ir1t1tl1 heUer 
than one havin!:!' 11niiorn1 ~rai11 . 

'fhe c,J-.t r,i ,;l11d dl..'.li\·tr,--d :--,t thl'.' ,,ork tluri11~ the 11a,t \ ear 
,\ a~ f f<.•lll 2:; r1.·nt, !Cl~} .00. 

~ 

Test5 of Sand for Concrete. 
a11<l gra,•el f,,r cc.1111.~rett' ar1." gh \ 11 in Section J;c,tH. 

S<."RE1::-.rP t~RA\·1~1. \Nn ilHor.:J.~ S 10~•. Srrcene<l !::rave·} 
ran~ing- ir, ,n1 particle.:-- j ll"t n.:tain,·d on a ~o. 1 o ,cret.·u up to 
l)elthltc: 2 1-2 inrhc-. in dianict?r n1,1kc a11 exc<--llcnt a;y,-,.rer,ate ~- . 
for c1111c:rett. :Such a n1a:1.·rial \\ ill >e(>tttain a sn1allcr per cent. 
\'Oid, th:1n hruktn ,ton.:- "ith an~ul.,r ira~'111ent'-

Stunr, hruken to pn;s n ~ 1-2 in,·h -cr ... c11 fnr ,,l:tl1-. not le.:,, 
th.111 l• inch\:~ in th ii:-kn ... ~. antl h,, ,kl n to pa;;;:-, a ~ inch 
cree11 f1.,r <;;}ab, under •, i11chc~ '\Viii proYe c, p1ally -ati.:;iactorr. 

·rhc q11~,tio11 ,,r r\·1:.iti,e -trcn~th 1•retl 11ot rnter thi ... Ji:.cu-..,ion 
a, ,,·ith first cJ:1-,_, 111:111.:ri:tl., of <',tell ki11tl tbt' ,:~1oice ~hould be 
l1a,ed cntirei:i c,11 lh1.· c-,,r.:t per cubi' :•trd ~k·1tvertd, Ti t!H•rc i:\ 
c-on,.,ict r:1blt"' pertent.ige •Jt ,11111t• c1tt,t, the c11n,,11nt of :-.:1nd .-h,,uld 
h,.,. d<!l·ren-.. d. 

'l'hc- tl•!'it of 1·111 lier! --ton\' \\'!Ii , :,r, ,\ ifh the di,tanct :irn111 
·, cr11-,ht:r. ..\ ~-,,c\cl ~rad,· c,f ,tune ca11 ·1ic- p11rcha,ed nt 60 <"ents 
t., fJ5 c~11ts pt r IL•ll , 2221 JI, ... l i. o. b. tht .. qunrr\. '['he frei~ht 
rat1..; ,,hen cn11-.i;.::nt .. d td rond ,,fficrr, for a 50 111ilc hciul 1, ab0ut 
52 cent pt:r tn11. 

\!io11t the ,11il~ <hl' ,-it, in fL,,,:1 st,itahl, f.._11 r,,, ... :-iin~ nre the 
h1nc,,ttn11.. 1'h~r1...: .11,e a ft·\\ c,l11u11.:-, 111 tl1c a,t<: rn I' 1rt r,f the 
,t,,tt· \\litre gran1t1.: h(")ulik"r, ,1r,· "'"'.iltl.,red O\"t•r tl1e ground ;in 
ufl1c-it·11t tjlta11titie., t,1 ,\arr~u1t their bein~ tt,r<l tor thi-; purpose. 

but at pn.:,t 111 tlll 1111!_-. .:-ru~h1...'{l r,Jck a,a,I tb1c· 1-. tli,1t fr<,rn the 



~i1nc-..tone l}tiarric:-.. There are a large nun1ber of cru her plants 
1n the ,tale nnd n Ii l is 1ncludecl here for co11,·enicncc i11 orderin~. 

\rquitt. B. ~ & S011~. J-;'arlcY, la .. C. lr. \\'. l{v. 
J:ealer. li. J.C., Cedar\ alle~·. la ... , it. I. & f'. 
Ci.:dar l,1,·er, tone C'o., \\'a,erl,. Ia., '. G. \\' r•,·. 
Chilton. Charle , 1 Htun1"·a, Ia., C .. 1~. I. & l'. l<.,. · 
I)carhorn. 1 I. T~r, "'·, .'tone City. la., C .. i'I. '" s·t. T>. !{, 
l 1e, .\I ,inc ... IHd . ..!· Cru heel ~t,>ne C'o .. f'ern. la., C. t.,;, \\. 
Enrk~on 1· (' > . .. ·to11e Cit,. Ia .. C .. ::\l. & ~ t. T'. I'-, . 
EII~"· >rth :1 ,n ( 'o .. lt•\\·a· F.tll,, la .. Jl. ~1.. I. F ·s.: ~- I{,. 
Ke:n1p r. I· . (,. Burliugton. la .• Burl. Rt. · 
ljn,\\ id <_Jnarr: Co., l~in\\O 1d. la., 1....· •• }{ I. & l' and 

c., . f. 1 • • t. 1., l{, 
l.e c_;1and :,)narr, Co., )Jar hallto\\11 la .. l'. & N.-\\·. T{,. 
r.ain~ . \1Hl1(.:\\. 1 udle~. Jn., c .. B. & ~- I{~. . 
)lc2\Ianu & 'l'uckcr. 1,<:r•kuk. la. C .. 1:. & 0. nnd C .. J{. 

I. 1.: I'. I{) . . .. 
Shield::,, 'r. lf. & ~I)\\. l)ndle~. l a., C. 1: c'· <.J.1'). 

1 l\\ i11g· tt1 the \\ ide ,·~1riati,>11 in lhe qualit) <Ji lhe )in11.: tone 
,,hich \\e ha,e in tht! c:tat1.:, a careful inve-.ti;rativn uf the pro
duct ,hould be 111adc before a ..,upply i:- ordered. Prol ,ab11 the 
bc-.t rl,ck that i, no,, a,·a1lalilc i:s the blue li111e::it ,ne. 

L·:-..t=-l..RF1·~r.1> r.R~,,r1 .. f~y far the large t proporti,)n of 
gra, cl "·hich ha been us;ed b~ the count~ or to\\ n~hip roa,l 111cn 

ha-. bc1.:n un-.crecncd ~ra\'cl or .,and in -.on1c- prup 1rtion ,th.:h :l:; 

1 cc-111e11t t<, 5 t•r r, p:1rt gra \ ~l an, l ,and. nch :1 ,nalet ial co-.t::i 
fr, ,111 51, cent t1, 1 .~5 pr:r cu. ~ d. d<:liYcrccl. ' l'hl.! t1 e , ,f the 
un,crecnecl 1natcrial "ill be cli-.cn,-..cd under the parai.:-raph ,n 
proportion in,,.. 

··In 11 ing- gra\'(•1 ior cc,ncrcte, care 111uc;t he taken that it i-. 
fr1.:\' fn,1n dirt or ,oil. :3 ,n1c eng-i11,~er clai1n gr,ncl ,,ith 12 p1.:r 
cc1 t. ::, Jil cli-trihuted throug1i it doe· 11r1t injure it f ,r cuncrctc 
purpo--e". \ \ c ha Ye c,htai111.:d good re--nlt-. ,, ith a pit nr hank 
gra\'l:l that \\"a" ,v,1'-hed clean an1l \\ilh cle:111 ri,•tr gra,cl \\'e 
"ould 11ot 11 .... c or a,lvi I:! tht: U'-C of dirty gravel."* 

It i ,·er, likeh that 0111c concrete that ha l,ee11 111atl\: "ith . .. 
a p ,Pr qualit~ oi gra,t:l \\·ill detcri r.lte ver: rapidl) unrler fr .... t 
acti<•ll and it i:; poor econ, 111,y to u i: ~ uch g-ra,·,J (If and for 
cc,11t·ret l' ,, , ,rk. 

Concrete. Concrete hi\, hcen defined ac:: ·'an artitic1al -.t 1111.'. ·· 

a·1c. the ni,:a~, r il ap1•ro.iche;" the nature c,i a g )Oil natural -.t )11C. 
the hcttl..'r rt•,_111t, ,t \Yill ~i, I.!. Tt 111,\: b rcga, tl~cl :l'- :1aYi11g
a n1:1t1 ix vr inortar of ,and and ccn1ent in ,,·hich arl' 11nLc1lrlt.·cl 

;j>apcr 11,· IJ cur)' Hnaiz, <; re, nc C'<iunty 



• 

and entirely s111T,n1nded h.r thJ'i n1, 1rtar, l.irgt>r particlt"i of inert 
1nattcr "l1Ch :1.s gravel ur hrukt·n ~lt•Tlt. 

'fhcrl' ai-t: lour (1n1ditiun-i \\hi.-h ~P\l'rn t1f li1nit du.- ,tre11~tJ1 
and dural;tlit\· of c.:.1ncrete:• 

I. The quality of the cement. 

2. The texture of the aggregate. 

J. The quantity of cement in a unit volume of concrete. 

4. The density of the concrete, 

'I'hL' qualit} 1\f the rcllll'llt :ind thl texture of tht' "-:-tnd, 
gra\l'l •. •r hrnkcn ,-tun .. : hn\'t: lic<'ll di-.r11""1·1L '1'hc a1n1,unt nf 
i..:e1nt'nt ptr unit ,nlu:nl' ~nd thl' ,len-.1ty uf th1.' c,)ncrc.:te 1-- dvp(:nd
ent u1xin the proper pr, ,portii111 uf th~ 111att:r1:tl. 

l't<OL'(iR.TIO'.\'S FOR t·sL. ".\fuch \\urk ha'- alrradr been don~ 
\\ i1h a pn per unrler,tanding- of the tH:1.·ts~itr of c:1refully prv• 
p,irtioning- the n1ater1als. For lilt' n1.irtar a 1 ·3 ,nixture at lca"-t 
".-hnnld he ll"L'd and for ~ .;,tronger i·11ncrete 1 p•:lrt of cement tr1 2 
p,11·t~ o[ ~and. Thi~ pt1int ,,i haying a ~,k..111 n1or tar cannnt be 
en1pha.-:-i.ttJ to•.> Slrungl; a.., the,e j ... nn <lnubt that .;,1m11: oi the 
c,1unt1c~ are U':<iiug n11)rtar~ cntirch ton .. tean·· or deficient in 
cen1ent. \ 1nortar co11t.li11ing- tc,o ntuch ::,and is not n11l_\ \\'eak 
but at the: ~n,e tin1e unecnnon1ical. 

't he follrnYing- schedule ,;h,n\·'- the decra'-C in stren;rt.h of 
111ortars ;i_.;, tliL' prnp,irtinn nf ~and is in-cre,1,ed 

Strength of Portland Cement nortars in Compression. 
Age 4 Months••Waterto,vn Arsenal. 

}'ruj)1irt1011 .... I)\ 

CL"lTit. Ill 

1 

I 
I 
1 

\ iltllllc:-' 

.Sand ----------

' 

C n1n1 ,rL·:-: ,i Vt' 
Streng-th per ,q . in . 

-1 ,-n . ,, ,-,,,, -'~ 
tS12 

K30 
- ', ,"l,l-

J/ JE_j 

'f he ~tr1·11g·t11 ) 1LT "II in. ~-1 ~nprL·.., ,i t,n 11f thL· t :.+ 111.,rtar is 
le-.-. than ot1<.:-half the- ..,trcngth of the 1 .3 llli)rtar, and only nnc
third ,_,f tht: I :2 111nrt:1r. 

' 



rrhe tlJ...:ury <,f the J 1ropo1 tionincr -of tht:: fll,lter1nl~ fvr COtl

crete ii:; t<_, ,,•J,-. c-t ucl1 .ia .inhlUlll of r:1cl1 that it "i.l <'xa..:th fill • 
the \"( id-. in tht n1ah·r1.11 of the 11\.: Xt larg,"'r izc ~ that 1 . the 
ccn1lnl :-h<•uld 1h1,rr111gli'., C(•J.t th1:: ~-r;i1n,;: \if -.:ind, ru1,l the n1ortar 
shouict be ~11ffici1 nt tr, ccunl'lrte h fill the , u1<J_ i11 th, br( l en 
stone or g-r;,, i.; 1. 1\, ~a111 tie ~rt:3L(·-..i :,tre11gth \\ itl1 tli iea-t 
ccnh:nt. 1t 1- n •-1.· ... r, tha~ th( 1111teria: h ... ~r, rr,·('t:, prop )rti lh.: i. 
an1 l th1:- -11 )ll,d b1,.. 1,,n · IJefurc <1n) p11 cc 1.

1f " rk i, undertnk n 
t;ia t \\ •11 111, ,lv t11, u-, ol :i large qunnttt~ o t a c ertJl!l ktnd ~11 

mat .... ri:d rI"H f > 11\\ Ill-!' pr ll) ,rtion- arl hi,c11 3.., a guide to 
the gt lltral pr: l( t 1. 1 t t lu- t1n11? 

Fur archL'" ~ th lk1t 1•>l' f t>r ~1th l"rts: 
1 par t Ct nh 11t. 2 part, ,:1nd. 4 part-. b1ok1 n t r11H or 
T part t·e1 11c 11t, 1 l-:! t•art- ,,1H I. 4 part, .:, -I"cc11, d ·r.l\ C: l 
'Fur ,,·ing "\\ an,, (tT p11.'.r .. , ,r 3UU'tl!ll llt~: 
1 part cc111e11t. 3 part s.t1J<l, 11 p:11 t 1,, 1k<' u ton1 , ,r 
r pa,t ccn1, nt, 2 1•a1t-. .. 111d. :=:. 1•a11s, r1.:1.:ncd gr.1\C) 
\\"l1rrc a g-ra,<'l i--.. nc,..~tc 1- u.-CLl enginters or.Jin,1.ril .. ll' · 

quir•~ ab Jtlt ten per c1.:nt. ad<htion,d 1"'en1ent t, , bL u-..ecl o, l'f 
urok1.:n -,tr1ne C(1ncrete. 

eRIJK f ~ ~1'(>!\"f. I ... . (;R \ "1 I 'l'hcr1.: ii:: (UlJ,i(h:r:i1,! ,Jj CU<; 

"ion a, t,, \\·bic-h i, thL· l.xtt1.:r f 1r the ,t~g1 \''g':tlc in c ,ncr t<' 
In reirr en "'i: i. J tlii- it 1na) Ut' ,di,1 tl1ai the gr,1vc1 i 1.,rdinaril) 
a hard~r n11d t1.,ugl11 r 1nateri.il thau tlll' l,r11l •1.:11 ~tone. lt i 
roundi:d , o that lc~s Lir1dt:"in~t tlCc,1r-. to for111 ,t,id~ 111 th1.' c•1n r.r1.:te. 
Less ra1n1ning- i-. 1 crp:irvLl, :n1cl \\ ith die , ,·i:11 ::.elected g-ravi.:l tlv"i 
is lt:s:, d~n~c r o f .,n 11npr11p\,'.r pn,p 1rti ,ning of ith 111.itcrial . t ,n 
thE: other hrin<l lir ,ken -,tu ne. l1ci11g ,i1::irp :u1rl a11t1t1!.1r. gi,·e·, a 
better ~nri.arc for a<lh .;i(•ll .of 111<,rtar :111<l j ... , 1rdi11,lrtly ~l, aner. 
Fo:· nrdinar\ ":,rk tht• ~• h antaQ"c- \\ ill iit· ,, ilh tlic ina.teri:il \\ liich . . 
is a, ailahie al tht It'" 1·st co -..t, a, ~f•r1d " <,rk c~n bt: pr, 1duc,·Ll 
,vith cithc1· 11r1;,•irl1·d rart·fnl attt 11ti1111 i, gh·cn to th,· ,ell t:tion an,] 
propnrtionin~ of tli.-. 1na1cri:1i .... 

1'11e cn,t nf :--t·r,:•c-11ing ~ra,·el rnay h,· e,till1atrd at 35 c nts 
per yard. ~111d it i, r,.•c11rn1nL•t1dcd that ·nn!, , cn.:e11ed ~r,t\t'.l he 
nc:~1..I cxcc1,t <)11 ,·cry rna 11 j t 1l ,,. r: 0r ~111, l·rt<; under :1 fi,,r iCH)t 
..:pan thL• 11n"cree11t·d ~ra\11 can be :-,lli--1:1 ·t,,ril_, L1-.ed if "l1c1, 
t e~t\!<l \\·ith a )io. 111 -crC'en. tht· prl1J>t 1rti,l11-., gi , L' a 1n ,rt:1r 1111t 

'-' eak\.'.r than I v.irt ce111t.:nt t, • ., p:Lrt-. .... :111,L 
I 11 fig 11rinl.'. th1..: ~ ht c,f c,Jn•- rt'te it i d 1•r:;ir 1bk· lt.' kn,)\\ hri\, 

11H1ch 111atcrial i..: required t•• 111:tkc :l culiic :,anl r)f concrete nf 
<lilif>rl'.n{ pr ,pnrti11n~. and f, 1r thi:- 1,urpo,1.: tl11: tr,Uu,\ ing t:l lJlC 

ha:-. l1t.•t. n prepared. 
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Quantities of Materials for 1 cubic yard of Rammed Concrete. 
Cement 3 ,8 cu. ft. per bbl. ' 
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I( unsc-rt>ened g-raYel i~ u-.,L'd tlH· :1111uu11t c,i n1:ltcri~il requirt•,i 
"·iii he ahuut a, gh·en in the fvllcH•vi11g ,chedttll' It 111u,t he 
accented that thc,e t:tbk·:- arc- given i11r ~:-citn;--1.l111t_( qnantitie_... hut 
are .:::.nfficic11Lly clu-.,e tn apprL1xi111atc tliL' tin al L·• i-,l. 

Quantities of naterials for 1 cubic yard of Concrete. Usin~ 
Unscreed Gravel. 
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Mixing. 1'herl' arl' t\\ o lllL'thod:-- oi 111i.x111;.; cuncrctl' on 
the \\(>rk. { 1) bv l11111d, (2) /.v ,11ach111l·r,•. 

\\'hen h;tnd- n11:---111g j,; 1.:n~ph,~·L'd a ti":.!·ht platforn1 ,hnuid he 
built near thL' ,v1 ,rJ"· 'l'hc 1n:tlL·rial. l',t'l.'[lt the cc1nt•11t, 111:iy be 
111eas11red in \\·hcL•I harrt,,v:- ()J" h,11,nnk·-..::- h(,;,:cs . l,11t ,uch an 
~Ln1011nt ::-lH 1uld be ·111ixed at <>11c tin1L' as ,rill r e1 quirt' an L~\'L'll 
n11111hl'r oi :-acks ,)r barrel:- ,,j thL· Ct'llH'llt. 

T ht' ~and -:huuld first bl' pla1 cd cu1 the pl:1t f11rn1, then tht~ 
ccn1e11l ,prcaJ e, enl) 4l\'Cr it. 1'1it ~hovclcrs. \\ nrkin~t i11 pair-.. 
tu rll thl:''-l 111;..;1-edicnt.-. 11ntil thcv arl.' rhnn ,11!._!hh· n1i .,l.·cl drv. 
\\' at<.>r ;.., addc;I :ind th..: n pcrati11n ·('n 11t in11L·•l a~ ll •11g· a, lll' ... ' l'~-.;ar)'. 
rf hc.: hr,1kcn st<ine ur g-ra vel 1-., then add~d t1) the 1nortar :u1d th<· 
coni.:rcte thun 1ugly 111ixed. 'fhrL·e tv h\l' tttrnillgs art~ 11rdi11arily 
ne(es-..ar~ tn al'(< ,111pli,h tht· lie~t n:::-ult ,. 



109 

1:0, orth11,Lr, u,c c.1 \\"et 1111:xture 1.:: 1 eco111111ende.: cl, e pcciall · 
in thin lab con truction re1nfc1rced ,,ith tt:cl. lt i in1p •rt .. ,nt 
h ,, , r to h:1, e the fc r111 ,tlnlO"-t ,, ate r-tight or a Ci'lll idcrab~~ 
a1n ,unt f cen1e11t nu1, be c:1r1 ic1\ a,va~ h~ the exec, ,, atcr. • 
,, i..:t 1nixtu1·1.: rcqu1n.: atl tli~ "ah:r thnt can bi.: incr,rp rated ,, 1th 

the 1nixtttrl".. 
l~'c. r c:..n1all Job i ur 1 c.n can "ork to a<l, ant;igc in 111ix,ng 

the i.: >ncretc and h ,ul I 1 ,u11 l pl,LC1,; ahout . c, en ti> i~hl cub,· 
, a rll, 111 10 h u, s if thl re 1-, no d •h1, in bnil ling- forn1 n 1d 1{ 
th(: ra,, 1n,Lt tr1al t cto... hand and the cnn\.'.rcte <.·,ln be :-,h ,,cle 1 
to pl.Let: fr< 111 t 1c 1111xi1 platf rn1 

'l'h, .. plat t r1n lH u1 1 be about 15 feet qu~Lre \\ ith n narnJ\' 
cd,.!c around t\\ O • r th t idi.: . It ht,uhl be ",ll1;r-tight an l 
fi11i,h1 d ,, ith no pr,>Jt: ung- 11a1l or edges on tt,p. 'fhcrr i-. a 
tendenc) tu adl11H trH.; 1nix:ing hox an1l h ,c u-.cd con11no111) b) 
pla. terer but thi i-... a lo\\ uneco1101n1cal 1nl:thorl con1par tl to 
the n1i. in~ platfor1n and qu.1rc I ,inh:d ho, l'.I .... 

~lacl1111c n1ix1ng- can bl! u eel to grcat acb;a11ta:!c on ,,01k 
requiring- con 1dcrablc concrete. Grel:ne count, "h1ch i, dl•ing
a large a1nount of tlu, ,, Clrk h.i puri,:ha!.c<l a te:un 11,ixcr and 
keeps the concr1.:te gang con tantl) e1nplo) erl. 1 f n 1nachinc 
,nixer i, 11 1.:•l the co t of labor ,, ill be 1 · , and the prl)1)ucl "1ll 
he n1orc unifonn. 

Placing the Concrete. 1'hc forn,, for the concrete should 
b · CL•n tructed of lt1111bcr o tiff that th1.:rc \\ ill be no blllf!illg 
,, hen the concrcti.: i ra1n111cd into place. 'fhc .,1111plc~1 111a11111; r 
of holding the f,,r111, true j .. h,· bracing the out ir\~ and ah,o 
\\iri11~ aero lJCl\\ee11 the i<1r111 . \\' hen the concrete 1 1.:t the 
,, ire ... can he clipp1: d clo::.e to the ,urface · 

'fh\: co ncrete hnuld he Ul'P > ited in lay~r'- not o, 1.::r r, 111chcs 
in thickne and thoroughl~ ra1111ned into place. \\~ith a \\ t 
n,ixlllrt: {,nl:, :t light •· ettli11!!'·· or •'jngg-li11~· ~h 1uld be g-i,c11 
tht: 111aterial. 1:orn1s of one inch lnn1her -houlcl ha, c ,tnd 11(H 

, ver t" o feet apart an l of t \\ o inch --tnff not o,·1.:r four f er 
apart "ith c:uch 1.'Xternal hral:ing a, i ncce. ar~. For the cotn• 
purati vcl~ thin '-labs a ~111all ran1n1er :,hould he n.:::cd and care 
t.ikcn to c ,111pact the ooncrctc around the ,ti.:el re1nf t1rccn1e11t 
\\ ithoul <li placin~ it. 'on idcralile care- -.h,1uld al,o be ta'hl·n 
n:>t to <lrop <,r thr()\\" the concrete any ,ii-.tancr a tht !-.Cpat ate~ 
the ,\ifT1 rent 1n,1te11al.:; an<I dc,tr<J~ the ho1n )~enit:, of th, pro-

duct . 
\\'hc.:n joint ha,·c to b~ n1adl" l,et,, ee11 t\\'n d,1) ,, t1rk. the 

urf:ict of the concrete ,hol1ld be left a._ rou,.!'h a, p >''"ihle. g-._ 
f1111 a f re h la, er i added, the old urfacc should be thorou"hly 
cleancll and \\ ~t. then to 111 urc ,l g-ooll j )int. neat cc1nl!11t h~ul,l 
be ,prinklcd over it. 
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Specifications . 1-\ set of specific:i.tions is included in this 
chapter for the use nf cotlcrt-tt and stc-t·I in culYL:rts an<l bridge". 

Reinforced Concrete. Cun(:rl'le lxan1~ or ~Jab-; ,, hen re-
inforced \\ ilh irt111 (!f ,:;tte-1 roll:, ,,·111 ~aft:ly catT) 1nurh heaYier 
loads than plain cqncrL•tc. It can al'-, 1 he tt'-Cd f(,r structure'. that 
\\·ould be ncirher safe nur ecn110n1ical if huilt nf the C-'ncrete 
alone. 'f!Jj,:; j, especially true •Jf Ilat lf)ppe<l bricl~t" and cH!,·ert~ 
,,,hich the llig-hn a~ Cun1n1issiun i~ l"l'('Prn111C'tHli11g iur ge11eral 
use. rrhc design is a sin1ple bo'\~shapeJ ,tructurc "·ith ,rill!.., 
,vaJls e:,.._tendlng at each end at an angk· of ahc,ut 30 clc-g-rtcs tu 
the axis of the culvt:rt. 'l'his shape na~ adoptL·d for several 
reasons. chief an1,·,11g- then1 being the sirnr!icity , ,I dt•..:.i_gn and 
con,;cqucnt case ui c,n1strnction. fnr111!- that can be built at rea
sonable cost, anrl ecun•1111ical c-01nhination of stt:tl and concrete. 
Each side and a},,i-) tnp and buttvn1 act a,; 1Jean1s and thl' strcsse..;, 
in1poseJ rna:,., be 1..·asil_\ and quite accurately fig-un:d. In fav,,r 
of thji:: for111 uf c11n.:truction there j.; nn thrn .. t tending tu f·"Jrce the 
,valls out\\'arcl :.is i . ..; true \\·ith arch culvert">. In n1an} places the 
1i1nited heaJ ro;Jn1 in \\ liich these culv<'11'- are to be constructed 
n1akes it in1possiblc:. to put in the arch tDp. Figure ?\o. Thirty-five 
sho,ys the test cnlYerts of the I-Iig-h\\·a_v Con1n1issi1..,n. The di
n1e11sion-.: ,;f the c11h·1..•rr should be proportinncd to the loads 
they are to carry and in llrder to do this a unif(1r111 practice should 
be follo\\e<l. _-\ nu1nbcr of forn1ula:;;, for use in reinforced con
crctc constructi1111 ha\·e bt.•en adyncated by dilferent n1en but a 
nun1ber oi the:-e inYoh·e certain propertie<. \\ hich are c-omlnon 
onh· tv th~ rei11i<.:,rcen1cnt for ,,hich thev are iorn1uln.ted. i\. 
sin;plc straight-Jin,.,. f 1Jrrnula has been prol}o!-ed by ::\ l r. Theo. L. 
Condron oi Chic-ag-o, ba.-;ed on the tests \\ltii.:h have heen n1ade 
vvlth reinforced concrete. This forn1ula has heen inodificd bv 
the Co111n1issinn anJ used in clc~ig11i11g the stan1lard conrrete cul
verts. _\ diagran1 has been plotted fr01n the forn11tla. and fur-
11ishes a Yery sin1ple 1nethod oi finding the required di,nensions. 
Ho'A:ever. rather th3n insert the theory of the f0r111ula or the 
diagrarn here, \Vhich \\ ould be of doubtful Yalne ill this connection 
a table ha~ been n1ade up. fron1 \\ hich n1ar readi1_, OC taken the 
sizes and rcinforcen1t'nts ncct's-=ar_1· for c(.,nstrllrting cul\·erts up 
to a 12 foot clear sp.:in. 'fhese cuh·,.,.rt~ arc desig·ned to carry 
a 16 to 20 to,1 road r(•!ler and a d1..'Jd }fJad ,of ti)() pL1un<ls pct 
Hnea! loot. \\ ith a saietv factc,r 1 • Thes(' k'"la.d, arc ,-...rcater than 

J ~ ~ 

>\·ill co111c 11p in general practice but a large fartf,r 0{ :-afety mu:$t 
neces~ari!y be nsed to g·uard again~t po,sib!e fr1.ilure Jue to in
con1pctcnt handling uf n1aterial and :.n,:h exig"l'llfies :1.~ c,11n1non1'. 
co111e in coullty and to,\·nship \1·ork. · 
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'I'he follr ,,vin~ sch~dnle gi,·es the din1cnsions of snn1e of the 
'-tan1lar1 l ,le~ig-n:-.. 

Dimensions of Standard Culverts. 
~- -- ... --
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'I\J :-uli..;tit11te ~l!J\ 11thl'r t(inn nf h~tr in the !standard plans 
cli•>U.:.-l' :-in cq\1iv~lrnt art·a fron1 StlH.:,luh· ~,1. 7 a.nrl ~cl1:ct the 
~ize 1.,f bar c1,.rre,111 ,nding l11 tl1is ar1.'a frn1n ~ch1·tlnle ~-

Table of Equivalent Steel Areas for Use in Standard Plans 
c;....,__;· -

SIZE (JF BAR 
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Areas and Sizes of Various Reinforcing Bars. __ .. _ 
NA)! F.: Of' BAR 

Corrllfa' tlt>d B,11:< 
Solu b,· the 
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1:;ir Cn1nr,un,, 
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1;1· I i),.!;i o,s;;--rr;:-·7T111z:h f,;Ja-,til.! Llrrllt Steel. 
," IJ.:'1!1 1.31 \Squ,1re, 1_'u1 n1~ated. 
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r,()rdinarily indepe11clcnt :iunnda.tiuns ar~ built f\)r the :side 
1rall in the case of larger culYcrt" and are ,connected by a 5 inch 
siab of concr("tt': tn pr0tect fron1 undcrn1ining. The reinft·1 rcing 
used a1nount,;; t,, 1 pl'r cent. for the.: cuh·~rt t()ps and 011e-hal£ per 
cent. for the ~ides.. \\ hile c,irrugated bar." arc inentionecl in the 
above tables the spl·cificatiuns pro\·iclc fvr using plain bar.s if 
rnore econo111ical." 

rrhcrc is c1.,,1t1$idlT,tblc disc11s5io11 a1nong engineer~ a~ to the 
relative 1nerit~ of a hig·h 1Jr ]o\Y elastic li,nit steel. The tests 
n1a<le so far ~hf'\\ a hi~her <.tn.·ngth de\·elnped by the use of the 
high elastic steel "·ith a llll:'chanical bond. 

Cost of Steel. J>;:nt:ntrd fvr1n:1. of $lcrl in s1nall quantit1e~ 
rost deli,·,,-red $2.75 Tl) ~3.25 p~r C\\ t. c11t to Jeng-th;;. ·Plain n1ild 
steel hilrs cost $2.20 tc1 $2 60 pt:r C\Yt. delivered. 

Standard Plans. . \ nu,nber of cuts of the :--tandard plan:-i 
of the Co111111i1;;sio11 are inclut.lerl. 'fhc orig-inal design is 12 in. \: 
18 in. in !-izc and hlue prints tog-ether n 1th ~pccification;; arc pre
pared and sent free of (05.t to ruad officers. II~)\,· itnportant it 
is to adopt standarJ plan:. and tn re11uire ~trict adherence to the 
ter1n<. oi thr '-pecificalions b\· cvntracturs and foren1en i'- -sho\\·n 
in the ;__iccon1pan) ing figure.· 

...... 'j 
4 

• 

• 

• 



113 

l 1lans \,·C're ~ulnni tted and a ppro,·ed f( ,r a 14 inut :,Jah tf1!J 
cul,·\;rt reinfo rccrl n·ith &teel. 1'he c,,ntract " ·a-- let un these 
plan-. and the abnYe i:; a phntugraph as it nv\\' .::tands. In place 
uf full11,ving- thl' plan:.- -.ubn1ittcd the contracl, ,r ::,ulJstituted a 12 
f1'.lot arch culvert :1~ :,ho,yn in Fignre 'I'hirt: -s,.:v~n. 'fhc ,,·ing 
\Vall s arc n ot \\'Orthy the nan1c oi bl'.ing " ·all~ :1s they n1ore ncarl:,· 
rcs\.'.1nhle batche, o f concrete shoveled d•J\Vll at tli e c1Hl oi the 
culvert. \\'itl,nut :tll) particular <lcsig;n , ,r funn . rflie r,00 r little 
~panrlrcl ,, .'lll j ... 0 inchl?s thick and 18 inclH·s hig-h to holcl a till 
ahnn t 8 feet lii~h. l .111 the opposite l'.lld it ha.; ,;:,h1Jv~cl L.Htt atc,ut 
three inchcc; ~inrl is 111.'\\" tottering read: to fall. Snch \\'11,k a~ 
thi-. \\ ill cht:ck !.he dt·,·clop1nent 01 the ll:,t: of concrete nud cau;-.~ 
cvnut iL":. and t<1" n'-l1 1ps to lose faith in the 111attrir'1 thal 1, by 
:t11 o ilJs the best for ti.:.c in bride;~ and cnl,•ert c un s tructio11 . ._ 

Forenten and Inspectors. ~rhe Corn111is~io11 is con:-tnntlv 
in ~r,ucl1 "ith ~<)11crete foren1en and inspeclt►r:- a11d \\ ill lielp any 
c,,tn1tv tu -.. ecurc c.n1noetL"nt n1en tur this "(irk. 
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SECTION EIGHT. 

inc u lt':d in the chatJtt: r art t 1r ., • 11-'fh '-l'l 1.·1ticat 1 1 
1110111\ LI'- 1 \\ '111 

011<'!. gi, n ht:rc a11.: nnt h h1 i I cd, 
r!cfin1tc and cotnprc.::hcn 1, 1.: than th c 

t 1 the c )unlit:~ and 1 l\\ n .. lnp .. 
11~ arc ,i.::t 

• 
u ... u 11 in 11 

1 ](; h~t g \ltl t 10110\, : 

J . rrn1 l)R\1'"' , l{\'.Ct)lllllh:ll li.:d U) (.'i,1l ]~n~ h. llllY 

11e1 ,t. > 

3. • '1111. HR11>GI c... hri1l~ctl fr ,n1 th(: \1111.:r1can l~uild-

ing- ('o .• taJ1dard }1p cifica11<111 . 

-J 

C(>~Tl{ Cl' 

It i, hcrcb, a~rc.'cd bet\\ l'C'11. • • • • • • • • • • • • • • • • • • • • • • •• 

ctnplO}Cr. and....... . . . . . . . . . . . .............. , c ,ntrac-tor. 
that the cnntrac-tur ... l,.111. {:xcept for the furJli 11111 r )f the tile 
:ilong- the ditch anc\ the rcfilhng of the ditl h. cnt1r1.:l~ run trnct 
i ,r the 1:n1pl J~ er the i1lllo\\ ing- de cr1berl <lrain.,. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . ,. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . .. ,. . . . . . . . . . . . . . . . . . . . . . . . . . 

Tt i fur1her agrccll th:tt for the above "0rl· the cn11•lO}cr 
1 ... hr11 1,a, th1.: f111l,,,, in!! price : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

It i iurthcr a!,!n .. -:ed that thi.:: c111plo~ <1r. . . • . ......... .. .• 
. • . . . . . . . . . . . . • . . • . . . • . . . fur11i-.h h,,ard f rec t• 1 the coutr:ict<,r 
n11rl hi:s helper durin~ acti,·e pro--ccution • 1f tht· \\'ork. 
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It is further :1grced that the c1111tracti..,r ,hall beg in th!.!\\ ork 
hv .... .. ............... . .................. an, I c1 ,01plcte th,~ 
:,:lJ11C ))\~ .................................... . 

J t i!- furthl'r agr<:l'<l thnt all thv abuYe ,,·ork :-ind the pa., -
lllL'llts there' i, ire: ,hall he in strict aceCJrdrtnl'1..' "ith the ,pccifi
catious g-i \'en hcl1),,• and ,vi tit the t'ngineer;;;' 111aps, profit·!'-. ,1nrl 
plans. all of \\ hich arc h1'!rel ,y 111:..idt: a part c,f this \.'untr~1ct. 

\ V 1tne:--- ll11..· hands nf th(' re ... p~cti, \; p,,rties, thi;;; .......... . 
<ltl \ l) f ............... . " .............. \. D ......... . 

. . . . . . . .. . . . . . . . . . . . . . . . L~111plo~ er . 
. . . . . . . . . . . . . . . . . . . . . . Contractor. 

1. STAKI~r. C>u'r 'fH1•: \\"uHK. 1fhe ,,•ork ,,·ill bt• ,tc"d-:l·d out by 
the \.t1g-i11el'r. and hi.., stakl's 111ust be carefully prl'scrvl:'d and i,.11-
11.1\\ l'd. 

2 l hf~GISC '!'II 1; l)1Tl~TI1:s. 1'hc di 1 '<rincy of each dit~·h 
bM ~ 

111tt!-t bcRin at it~ outlet, or at it~ j11n< .. :Ji1)n \\·ith another tile 
drain. and proccl.'d tr,\, ard tts upper end. '!'he ditch 111u.,t be~ 
dug- ah,ng- one side of thl.' line 11i ... urYCf stakes. and .1hout tt·n 
inches distant frotn it, in a 5=:lr:-i.ight :ind 11c:al 111:.inner. and the 
top soil thr(l\\'11 ,111 nne side oi the ditch and the clay on the 
•.>thcr. \\'hc11 a chanzc in the dircctiun 11f ditch i:-, 111aJe. it 
1nu"t bl krpt llear c111111gh t,; tlic ~takes -..u that they ,r;iu b1..· 
llSl'cl in thl..'. g-radi11J.'.!' lir,tlc1n1. ln laking- ont the la,t drait. the 
bade of tlic spade n1t1~l g:n n(lt dr.l'pCr than the prop.,..,cd g-raJe line 
or Lei! upon ,vhich tht~ tile rc~ts. 

3. (;H.\111xr. ,,·1u ~ J1nT'J1°1\r. 1'hl.'.' ditcl1 111ust !Jr. d11g-
accuratl'ly and truly to grade at the depths indicated by the 
tig-ttrl'~ ~i\'en by tlie cngin<:1..r, n1t~asur1..ri frc,111 the grade ~Lakl•::; . 
. \teach Rradc ~tak1..· a firin snppn1t -.,hall he crcctt:d, and on the.:,c 
supr,orts a fine stout c11rd shall be ti~htl) strctcheJ n\'er the center 
line <if Lhc ditch ;u1d 111:1d(' p;iralll l ,,·ith tli~ grade by c~rcful 
111e::isurc.:'n1ent,:; at e::tch ,-,takl?, t1!;ing a carp1.:nler's lc,·cl. Supp Jrts 
~hall bt> kcpt erertrcl at th ri:>l' !-,:l't1dc 5lake-;, and 1h~ 
\\'Ork checked caeh tin1~ l,y si.~hting civcr thc1n. Jntern1ediate 
supp1.1rtc; ::-hall ht> -.l'1 and lined in by careful '>ightiut.; ,vhcrc,·cr 
llt'Ct''>s;1ry tu suppurr I he r, ,rd e,·c-ry 5n feet. \ suitable 1nt:a,ur
i11g c;t1ck ,;J1all he pa!--"l'd al1)1J_c: .the 1..·11tir~ ditch and thr l,oft0n1 
in all part<; 111a.dc true tr• t;T:tde ,by n1ca-..uri11g fru1n the cc1nL The 
hc1tln111 n111:--t b1.. <lrcs-;cd ,vith the tile hr1C', ,·1r in the ca:-t: ui larg-;:, 
tik\s \\ ith the ,;,ho,•c-l. ,;n that :1 ~rll, 1ve \\ ill he 111adl' t,:i rccl:'iVc t11 e 
til1:, in "hicJ1 the tih! "ill r(•1nain ~ecnrC'ly packed in placL' \,·hen 
laid. 

• 
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4. l..,'\\ I, G '1 nr. '1'11.1-:. The laving- nf the tile 1nu t 
begin at In\\ er end and proC1;l!d up-,t,:c:1111. 'J'hc tile n1u,t he 
laid a c}u.,el) a, practicable, and i11 linl! fr~c iro111 irregular 
c1ook . the pi1.:CCtt bc;ng turned nhout until the upper edgi:! ch•'-C , 
unle-, thtrc is and or fine ilt ,, hich i::, likC'l~ t<., rtn, i11t1., th<' 
til , 1n "hich ca,e the lo,,er edge nH1 t be laid clo e. ~nd the 
upper e<lgc co\'cred "·ith cla) or otht::r Sltltablc 1natcrial. \\'hen 
in n1aking turn", c1r by rea on of irregular shaped tilC', a crack 
of one-fourth inch or n,ore i ncct.>'- aril) left, it n1u t ,ccurcl,• 
co, cred "ith broken piece, of tile. _I unction \\'ith 1 ,ranch line 
n1ust be ca ref ull) and ,ecurcl) n1ade. 

5. l~INIH. r, TIi t 'J'n.(. 1\ftcr the tile have brcn laid 
and in'-pectcd h) the c1nplo~ er or hi-- rcpre,-entati, e. the) 1nn,t 
be Ct1,erl'd ,\ith cla) toad ~pth of 1:x 111chcs. unle ... ,. in th\.! judg
n1t::nt of the- cn1plo~ er ur hi rep1 c . cntativcs, the tile ,,re uffi-
1.:.ie11tl~ fir,n. o th:lt co1nplete filling of the ditch 1nay be 111ade 
directly upon the tile. 1 n nn ca c n1u,t the tile lie covcrcLl \\'1th 
and "ithout other Jllrtte1 ial being first nsc,.L 

6. l{1sK [JURIKG Co. S'J'RIJCTIO~. 1'hc ditch contracto~ 
111u,t a,su1ne all risk, fr,:.,111 stortn'- and caYing in of 
t\iu:h('S, and "hen rach clr:1in i:- con1plctcd it nn1 t be ircc frotn 
~anrl and 111ud 1, .. iore it ,,ill be rccei,•l·d and pai•l for in full. In 
ca,c it i found in1prncticahlc, br reason of J.ad \\'1.:ather , ,r 1111-
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l,.>r 1k1.:d ft ir lruuhle in di[.!"f,:in:..:· Lhc <Ji1cJ1. or 111·opl."rly laying- thc
till.!, to 1..·11111pletc tlie \\·urk at thi" ti1nt• .:-1,eriticd in thl! ~ontrar·t. 
th~ ti1nc 111:ty he l'xtenricd a:-- n1:1y b(• n111tn::illy a~rc<·d upon l1y 
the c,1nplu) l'r nr rr.11t racl\.lf. The \'• ,ntr,11..·tc•r ,hall u ,1' all nc<:1;s~ 
sar_, prl'Catttiun tr, s~turt: hi~ "·nrk frum i11jury "•hi1e he i.:: con
structiug th<.' <lrai11. 

7. 'f10: T1r,1~ ·1,, BL l·:--1.L1. Tilt• ,viii lK' dC'!ivered c111 
the g~1.1und cnn\'enil!nt i11r the u::e of tl1r-- contractor. N1J tile 
n1t1-.t hl' l;iid ,, hich are hrokrn. r,r soft, or .s1) badly out of ~bape 
that tl1e1· L:lllnut ,, <:11 Le laid ancl rnakc :l !:!'uorJ .sati::facl{1r, drni11. . ~ . 

~- I)Rn,1-:cu 11ox nF 'l'IJ g , \' ORK. 1'111.! ,, ork nntst L~ 
pu.:;hcd ,,._ fa:,t as ,,·ill be cunsi,tent 1\"ith ec1.•non1y and goc.,d 
1\·ork111:111ship, and 1nust not be left hy the contrru..::to1· for the 
purpose of \Yorking upon other cc,11t r~ct~. except by penni.c:::-.iOII 
aud cu11sr11t of the; l'n1ployer. i\ll surver stakes ~hall be pre
serYed and every 1neans taken 1o do tl11; ,,,ork in a first-cla,;;s 
1nanner. 

~- Sunr,i;TJN1; \\70RK". 'fh~ l'Ontral:l11r shall not suh
let aur part {::,f th(.' \\ ork in such :,, " ' a, that he does not ren1ain 
pcr.,011:-illly rc_,;pc,n .,ible) nor ,vill any 1.1thcr party be rccugHized 
in the pa_,·1n1..•nt fur Lh(.' ,vurk. 

1 o. P,. \'N' r ,\Xn Tooi.s. 'i'hc Ct intractor shall f urni~h :·tll 
tonJ3 \\·liich are 111.'Cl.'~--ar~ tn he used in dig-g-ing- the ditche.;. 
gr;1ding the butlotn, :i.ncl la_\ ing tl1e tile. In c:1.sc it is necessary 
to nse curbing fi-,r th\.~ uitche ..... or ontsiclc n1aterial for cv,·ering
the tile \\'here .--and or .--lush is en\.'Ountered. the cn1ployer ~hall 
furni::ch the sainc upon the ground convcnie11t i,)r u:-.e. 

1 1. l'.\Y.\JCN'fS r,oR \\'oRK. I~vcr,· ................ ,,·el·k_;. 
during the persecution of the \\'Ork the contractor 111ay t:l:iin1 and 
the en1pkiyer shal~ pa:, ;5 pe-r ...-cnt. of the value of the ·,rork 
con1ph:tcd satisfactnry. lhe enginl't~r bein~ the arLitc·r in case of 
dispute as to the .an1ott1H ()f \\'Ork ,atisfact1,ril_,. con1pleted. The 
ren1:1inin!:!" 25 pt~r cent. ·1yj]1 be retained until the entire \VOtk is 
co1npleterl sati,iacturily, a, certified by the engineer, after a final 
inspccti(1n, at \.Vhich tirne the "'hole an10unt due shall be paid. 
Pri,1r tu an:-- p~1y111ent the cn1[)l<1yer n1a_\' require a correct statc-
1111..·nt uf all c]ain1s incurred b,· the contractor f(lr labor, 1n:-1terial.s 
or da111agc:-i vn account of the \Y0rk, and the e1nployer rnay ,vith
holcl pa) 111<..'nts until proc,f hac; been presented by the c,)ntrai:tor 
of rl·ll':1.:;(.' of all liens against the rn1pl._,yer ,lll account of such 
c-lain1 .... 

I 



r.) t • 1 '1 P, ""° \"" 'J'h n • • I} 1 12. 1, .. ~ t"\.l, !.~c.JNti P, engineer ~11n 1:t\C 

authorit: to J.;) o~tt :1.nd direc.:t the \\'Ork an<l t , ir1 r•cct au l 
:,uper\·i::i._ tlic san1e dnring cD1htruc 1 ion nnd ,n co~npl,"ti tll, •n 
,el! 1h~1t it 1 pi operl) d, 1111.:: tu acc0rdanr1.: ,vith th, c ntr.act. 
l !i, .in,ti"'li.·tiou~ shall be fnH, <" ... uricd Cltt. • 

13. F \JI.I JU. aO Co 1Pl.\ \\ I l J r 51•fr 1:F1 '\TI()~,. In c~, .... 
the cot,tr.lctcH ll·lll !ail t0 t'1Jlllf)lJ \\ it} , the- ~1•cc:fi-:: .,ti(Jll · , t•r re• 
1ue , t > c ,r r<.:1. i. f Lu1 t~ iu the \\Ork ~ , >11 as th~) ar~ 1~c,llt1;,l 
,ut L,, t'1t> en~i •t'- o r vtlier per, ,n ili charge, the c1.nplO)Cr 

111a) dcc'are the i.: r1trnct void, aud th c 111tractor, np ,11 f( cc, ring 
75 i' r Ct>nt of ·h · v:iltte vf the cotnr,1c:.Pd drain~ ·tt. the p1i ·e 
ag-rced upon. l,all rclcac 11,c v,orl-- and the c1npl• >)<f n1a) let 
it t I othc1 partic.:c;. 

Clinton County, 1'>05 

OESCRtPTlON 
Fnr il~rni--hing .1.iJ, 11cc-e .... a:ry t0<1l,, lab r <-'.fl~ tiintcrinl {1 r 

gradin;; and n1acad.unizi11g- n p ,rtion of the 11uhlic r~,a 1 fr<•n'l die 
nr.1rtl1\\c,t c ,rner oi the ,"lutl\\\C,t J·.} oi :ec. J .!. 'l'"P· 82, l{<1n~t'.! 
5. F,a,t ,, f the 5th l 'rin ... i11,d )lerid:au to th1_ 'l\:n \li'e J lu11 e. 

.S <;c. 1 . 'fh1! propo,etl °"' ork "iH e··tclld f ro!n the north\\ . st 
c,orner cif tl1C' -oulh\\·e,t 1-4 , ,f :',' c:. 1 2, 'T',, p. 82, l..:.a11~c 5. 11 ,rth 
7705 je ,;t h• the t.a t a nd \\L-l pulihc r1•~1<1. ."'aid rC•i.1,1 111 Le 
g-radt<l 10 ·1n cve11 ,H1cl ti 11~ :::uriacc a1· ,.,. l•r li11" l• , the profiles a11• l 
stak, s r,f the county surYt:\C1r. 

(IHOl,R t J}t \\ OHK. 

: ec. -:: . '!\, 111::.il,1.., H~c, :,,ar) l Xt':..t\ ati1111 nn<.1 gr:-:d111g . 
.2nd. '!'11 111:'1kc rlitcli f,,r draining. 
3rd. 'ft) pl.i~e 1nacailan1. 

S •-l'. 3. 1\s far as pn:,-ih1 .. the 1;.,artl1 rr1n0ved fi on1 cnt · \\ Ill 
he 11s,~d i11 tnaki 11g till-: and in f:rading- up a.ppro:..it"hr~,. \ Vh1:1 c 
the 111t1cad,,111 is on a fillerl grade it ~h;dl 1.,e b~cked 1111 " ilh three 

(3) fe1.:t o f ~.arth. 

• 



ljN...,{'lT \111,[, ~\J \ l'J:R I \ I ,. 

Se1' l ic,11 4. ..\11 111a teri:d f1,r gr:,ilin~ ~11:111 be put on in la: -
t•r<; n(lt q\·er ten ( 1 o) 111l."lh·s thi1·k. ,1J1d nil "Ud and 1111,1iit:1hlc 
111alerial ot1t l•f thl' 111ai11 rt1adbl"1I. 

1:1x1~111xc .\xi, l{or.1,1xc;. 

St..'ctiun 5. 'J'he s11h-gradc· ,h,111 thr11 he- lini heel :,u th,,t the 
outli tll' nf th1..· ::,11h-gT<1(h· ~hall ht· -.1110, ,tb and e,•c11 and conft,r111 
tu thl· outline of the cc,111ph .. •t1:d 111:1cl, anrl tlt1! .-.urfarc ,rlll!cd until 
con1pact. 

MACADAM 
~('\'. (,, 'fhc \\'L'aring- ,nrfarc oi tlir. rt)ad shall c-01,~i,t , ,i 

bar,l, durable li,nc rnek, hrc1k1..·11 he fr;rc, brut1Q"hl intr, t lie~ ru~d into 
piel't'S f r()Jll one (I) t,, t"'O ( ::! ) inrhe" in dia111eler ( k,ng-c<;t \\ ar) 
£rec f rnn1 dust an, 1 dirt. a11d 1k•p:..J~iLL"d , ,n the rnt11l in .>llCh pl i1 C1..:~ 
as the engi11c1.:r nr his anlhorized ngL'llf 1nay <lirl'ct. in la_, tr, 
six ( (;) incliC's in thickncs='. 

1:1RST l{OLL \J •\C \LJ.\~f. 

Sec. 7. Said n1:1cad:in1 c;h:lll thl'n bl' r~tkcd to a tru1.: ,ur
face of th1.' san1e: ,hape as Lhl.! Jini..,!Je<l r,Jnd ;111d lhoruug-hly r•1llecl 
"ith a heavy i11Jt l roller; .the cnntractor shall then C•~1\~r ,aid 
111acad:1111 \\·ith tlie 1H.:ressa1 y n1aterial ·£cir t1>p dre,~ing. t:tni ·isting
of c r u:-hed ruck nPt C\.C\·eding- one-ha! i to three-fourth" ( 1-2 t11 
3-4 I 1lf au inch in dia.llh?tcr. nf .:,ati--factnry quality and uf suf
ficient :1111r1tu1t to fill all interstices and lea\'c a 11ne-h:1I f ( t-:::) 
inch l::irc'r en er lhc 1..•nti11.: t,t1rfacc su th;:iL no stu11es ,, ill -.h r,"· 
after the r0:1d\\ a\ is linishl.'cl. 

f'1-.._r1-.;nr~c r-l AC\T ►,\"'\r . 

Sec. K. The ,, hole ..::Ii all then recci ,·e a ftnisl1ing· ,, ctling
an( l roll in;.; until "Pll and thoruug-hly cotnpacted and until the 
s urincc becornc.., s1n111_,th. 

G1-:'\lr1~ \I. Co"\'u11'1oxs. 

Sec. <J. It i-. C);prr-.:-:ly undt•r~tood and agreed that all 1na
tcrial 111.li\'crcd on the r oad 11111:-t be to the entire :-;ati:-fact io,1 
uf tho,_• hc,ard nf .supt•rvi::--nrs 0f Clintr)n count:· 01 their anthori.1.1:d 
;1gc11t. and ,vill at any and all tin1i:s be subject t,1 lheir inspec
th;n . 

U:--'S .\TJ::-f.\C'JT>RY l\J \TJ:JU,\L . 

S1.·c. JO. ::\Ialerial not ":-tti,fact( ,r,· in th1..· op 1111, 1n !lt ,;iic1 
b,,:trrl 11n1,:-;t he at nncc..· r('n1<1y1..d frnn1 th(· rnad and replaced by 
prr,pl'r 111:ttt.•i-ial Jt the c,pr-11:-c uf the cl)ntra1:tnr. 
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\l1Hil1 _;1:1, ~1'1)'11~1C,\1'1l >~~ Ftll{ ltl t1ll \\',\1· 
131~ l l 11~ E. • 

from American Bridge Company's Standard Specifications 

TYPE OF BRIDGE 
l;or --p:n1, 25 to 40 fct:t-l~ollcd b ,1111 or pl.1tc git l1cr:-. 
}"or -pan-, 40 t ~o fe t-1 'late or lattic1.: gird r . 
For '-pan, :{o t > 14n fcet-1.atticc ~1r1icr . 
l·\H· ,pan- '>\t-1 140 iee1-L,.1tt1cc «irdcr Clr pin c ,nnectcd 

tru -,c~. 

GENERAL DESCRIPTION 
\\ 111111. '!'he "idth of the tructur1.; hall be not ]l:;-.: than 

16' cc11tC1" to 1.;ent1.;r of tru !-IC and ,hall in 11 > case ht ll , th~,n 
1-~ of the .. pan lJCl\\ een center V of pin. 

• 
l l \ '\ll 1, ,n.. . \11 boidgcs except plate girder~ sit.di be 

con-.t1·nc1<:d "ith a trong -,nitablc hand rail rigidl~ attacht:d to 

t f\tCl!l re. 

171.00P f~t \!\tc:. ''.\11 floor be.t111 anrl thr11ugh liriclgc 
::.hall be rivit<:<l to tl1e 111ain (!'ir,\er~ ... 

S·1H1:-;crR,. "Steel tringcr~ hall be p1eferabl) 1ivctc<l 
1•> :he "l'b oi the floor bea111S. \\'oodcn JOi t~ shall IJe 11ot ll·s 
than ~,, thick. Space n<•l 1norc than .2' i'' ht:t\\ crn centers:' 

\\f11111. (:e \Rt,~. \\'heel ~uard:- <•f .l cro, section not le s 
than 3'' thick, -.hail be 1·-iid tran fer--ciy ,, ith ~.i'' ,pening . 

\\~11,.1 ,. r.1·.\Rll::,. \\'heel ~uards of a crei ~ section not less 
than (/' . 4" c::hall he pro,·idcd. 'fl1c·c -h:,n 1,c blocked up fro111 
the floor \\ ith ~,, block 11ot 1"~.:. th~n 12'

1 
1011:T r( feet ce11tcr to ,~ " 

center. held in pl,1i:e "·ith j~" bolt . 

Jtoor \\" \I.I~ f'1 \NI~. Foot '"alk pla11ks hall not he Je 
than ~" thick ~,ncl c::pactd "·ith 1-2" ope11ing • 

I )R ,, : \G(. 1-'rtJvi ion ,hall he 111atlc for draina~c clear of 
all part and 111etal \\ ork. 

L<>Al)S 
Ci.,.,., C. or THE Col'X'IRY II1r,II\\.\\ J>1uur.1~. "For 

lhe l ;ad a11d it llpport 011 any p~1rt )i the rc,ad\\ a) conccntratc,l 
ln.,d-. ,-,11 t\\ o .,xlc:- 10' center-. :-ind 5' g-augc.: c,r 011 c.:ach ~treet 
car track concentrated load on t\\O axle~ 10' center . < )11 the rc
n1aining portion of the lloor includi11g fool \\·alki; a loa,l 11£ 100 



lbs. per ~c1narc fur.t. FPr the tru::-,1.:;; fc,r -1,u11:-- np tn 100' \Vil! 
Le 1200 11), and iur :-pans r,f 20n' and O\'cr- 10<1t)' prr line.il foot 
and Lo 1h--.. per S•Jttare fl'' Jt f, ,r ilot>r. 

Cr.Ass L>. 11R111~ARY (.'ocN'1'1{\' ll 1G11\\ \\ 1:1<J1>C.1:::,. F-..1r 
lhe tln,,r and it, ~nppl1rt a lr,at] 11f oo 11.,,, per ""111:ire fuot (.if 
tutal fkl.ir snrf:1l·c.: ,.,r ,iZ\'. tnn.=- on l 1\'0 axh., t n' ccntl'C.5 and 5' 
gau~e. Pur the trU-.Sl'" .-1 lo:-ld ,,f Xo IIJ,. per ::-qt1are foul of t•)trt1 
lluur ~ttrface fur ,pans ttp t(• 75' ::i.nil 55 lh--. f,)r ::-pan~ 11f 200' 

and o\'er prr,pnrtiunall~ f<Jr intern1edi,1t~· :,pan-.. 

PROPORTION OF PARTS 
'fhe 1ni11in111111 tluckne,::, (,f 1naterial ~o 111:lteriai exLl."pt ior 

lining .-.hall be le:--::- than I . " thick. 

'fJ."s-;1Lt· Si f{.\l~:-. :\la._,i1nnn1 !«,ads !>hall nvt l'clU'>C- g-rcatc~ 
ten.sile stn:s:--L.:-. in ,,1ft ~tee! thnn 15000 lhs. per .sr1nare inch a11cJ 110 
1necliu111 stl'1:l flll)fL' than 17000 llJ,. per sr1uarr inch. 

('n;-,1 l'l{t~.S~ I\ 1-~ STR_,J ::-:s. >!ri cn1uprr.ssinn nh:nihcr shall h:1 \'l' 
a k~ng-th exceeding 12c1 ti1ne~ ii, ll'a.:;t r,tditt:- of gyratinn ex(eptin~ 
th, ,sl' i, ,r \\·incl br::icin~. 

' 

Srll:.\l<!S 1; . \Xl1 r:E.\RI~G S 'l'R,\l:-- ::,. Shc:irinr:.- ,trains 1·1il 

riv1:t'>. bolt.; or pin:-: :;hall n .. t excet:<l I lO(){) lhs. ~ f•>r ..;oft ~teel, 
l~OO<J 1b.,. ior 111etliun1 !-tee! per :=.quan.• inch (,f ~ccli1 ,n. 

I..'n:1.l1 Cuxsi:cT10xs. :'.\ttrnher uf riv(•t-: nr bolt;:; shall 
b,· increased 25 per (l'nt JrjYL'll b_\· hand. rn percent for nvcts 
clt~\-Cll by p0\\'(;f. 

111-:xvJ.\'(~ S'T'R.\ ix t,x [>r .:-;s. llcnding i::train shall n0t excr1: d 
22noo lb,. per square inch for s0ft ,tet?l and 25000 lhs. per square 
iiH-h i,)r 111ild c.teel. 

F'1.ouL{ 1'r::-.rnF.R. Fiber strain nn tioor ti1nbcr fru111 de:1tl 
;incl li\'l' l<,ad \\'ith,Jut in1paet ~hall not exc0c·d 1or..,(1 lb,. fnr the 
iPilD,ving- tll·t:iil-, l'f c,.,nstruction. 

DETAILS OF CONSTRUCTION 
"_ \dj11:-t:1blC' n1en1ber~ ,hall bl' aYl•ided.'' 
"Lateral and S\\'ay hrcicin~ shall pr("fl'.rably he 111aclc of .-,hapc~ 

\Vhicli can fl.':-,i~t co111pre-:;.sif,11 a, \Vl'll a:, ten.,ion.'' 
.\II tlir1-1u~h spans ,vith ti1p lateral bracin~ sl1all ha\'e p,Jr

tals :1t each end nf -;pan c<1nn~Ctl'd rigid!~· 1, 1 end p0,ts. 
1\ll bridg-l's ex(~e<lin(.!" TCH1 it. in ll'n~th '-hall 11an:- ai one

end nests {► i · turned frictic•n rollers hl·t,,·cen plant<! ;-;uri':1ce, . 
. IJridges k·,!' than 1co ft. in len~th :-h:lll he free tn rr1ove upon 
s1nooth surf nee,. ~ 



1 ~ed pl~1h! 1,re:-.)l1l'l --hall nnt exce~•l '-IOU lL,. per :square i11ri1 
upon n1a.::-1,n1ry. 

l.)itch Pr 1·i\·et:,; an1l the direct inn qf the -;train ,hall HC\ er 
exc~cd 1-; i11l·lit~ nor l<1 tiri1,:s the thicl,ue.::.s of the thi1111e:--t out
sid1: plate c(i11t1e(te1l. 

111 the \.nd, 11i c<:H11pre:-.;;ic.,11 nH:tnl,cr" pitch ,ha11 n,,t exc1.'.t'd 
4 dia1nctcrs (Ii the rivet ior length eqnal tti l\Yice tht ,vi,lth of 
the n1!..'.n1l ,cr. 

Di--t::in c-(' iron1 the edge ,)f a11y ,picl:c to the C\'.llt~r oi the 
rivet l1nl\.· sha11 not Le le,:- than 1 T/. ti111c, tl1c rli:1n1etc·r 0f th(' 
ri, et (If exccl'.cl 8 tin1e, thr thickne.:, t ,i tile 1>l,1t,• and tl1t ,Jis
tanct• 111:: t\, e<· 11 center, of rivt:t hole:, ::-ha11 not he 11.::~, than 3 
di:11111'tcrs nf th1.: rl\ 1..t. 

1'he l,u1t joint" <• f co1npre,.::it)ll n1r111l ,er, -.hall he cn111H·cb~tl 
hj .splice, to h,,ld then1 trtil) in po,iti(,n . 

. \11 ~cgn 1e111:- ii (on1prc-si(,n 1nen1bcr::; c, ,11nc\.-tL'cl l1y 1atcing 
only sh:-ill ha,re ti._. pl~t\?S placed a.:; near the ~nd-- a-.. prcictiralill'. 

~1zc c,f ri,·c;t-: shall \'ary fron1 ;~11 fur 5 :ind,, inch c-h:1111hd-
to -,.,, rivets inr 15 inch channels or bnill sectio11 \\ith 3 14 a111l 
4 inch angle~. 

Lattice 1,ar:- ~hall var, 
6 inch channt.:>1~ to ~.!,~ inch 

fru1n 1 ~~ inches in ,, idth 
iur J 5 inch ch,1nuel,. 

WORKMANSHIP 
:i.ccnratel ,· \\'ith hol1..•::, 1- 1 r,·, 
~o dri [ting tn clist1._,rt t.hc 

.\11 r1,el \\Ork ,hall he punched 
larger thau the :;;ize of Lhc riY"l. 
111et::i1 ,vill be all1)\\'td. 

I Iole, fnr fiel<l ri\'ets in tl11vr ht'11n~ and :,,tring1.:r cc,nn\.·ctic1ns 
an<l .-,plices iu ten-::inn 111en1l>er, .;.hall UL· accl;rately drilled tu an 
iron tcn1plate ur rca111e<l ,vl1 ile the cnnnecting har~ arc: tc.n1por:1rily 
put tugc.ther. 

l'. lc..<liun1 -..t~el ,:>f ~j" thiL·kncss or ::-h1·arl'rl l~d~c~ ~lt~dl be 
planecl ,,r huh.:s ... hall be tl1 illerl to the dianh.'lL'r (If ;,-~'' larger 
than ,the punchvtl hnles. 

1'he ri\'et head'- n1ust be of appr,.,vC'd ,hape. ur unifunn ~ize, 
and nratlv finished threit1~hc1ut the \,·ork. \\' hcrc,•er possible 
rivets shail l>e driven " · ith p<n\'er ri\'Clt:rs . 

. \11 pnrti11n-: of "ork exprii::.(!d to vie,, n1ust be ueatlr finished. 
1\.ll --urf ace:: in contact shall ue planed b1:i1 ,re they arc put to-

n-el her. 
t:-- 1\ll abutting sur fru.:es in co1npr1.:ssion 1ne1nlJl'rs shall h1.: truly 
facecl tr, 1.:,· .. n hearings. 

1\ll \\'Orkn1ansliip shall be first clas~ in e, ery pnrticnl;i.r. 

STEEL 
.\11 steel shall conforn1 to J\fanu£acturer· Standar,1 Spel·i• 

Jic,ttinn~ or tc, th~ 1\n1crican Cridge Cornpany's Standard Speci-

fic:iti•JllS. 
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TIMBER 
1-\ II ti111bt"'r ~hall be ~trictly fir,,t cla"'~ !,pruct:, ,, hitc- pine, 

[>ou~·las fir, S« ,uthern _, l.'11<.>,v pine or ,\hite oak brid~e 1i111-
Lcr. ~a,ved tr11r. ,uitablc ~ize and free· ir,1111 all dt!iect~ 1111pairing 
strength or durabilih·. 

PAINTINO 
• \ll iron ,rnrk lx-f Pr(' leaving- ..,Ji()p-. shall he thoro11gh)y 

cl0n.nc·d fr(1n1 ru~t and :-tale :111d ::,h:-111 lie ~ivi:n one coat of pure 
linst>ed oil. 

T'iei::e~ nr,t al'l'~--sibl1: f<,r painting after ercctio11 ~hall have 
t,,o (.iat~ 0i p:iinl. 

'fhe pai11t ,hall ht...' uf ;..(no.,ll quality l,xide , ,f .iron paint n1i.x,~d 
\\'ith pnrc lin~el'd nil and afh:r the :-trttl'ture i, erect,~d it hail 
ha,·~ L\\·u c-oats of thi, paint nf such cpt~lit) and cr,lor :,., Jnny be 
spt>cificd. Fini,h0d :-urfai::~=- --hall he ci)atl'd \\'ith ,vhitt! l~:td at1d 
tallcnv ,Lefc,rc b1:ing- -.hipped. 

INSPECTION 
• \11 fr1cilit ic, fur in~pe(tinn ,of n1aterial and \\'Ork111;u1,hip 

-..hall he fur.ni-.hed by the c, 111tractor to co111petent in!-pccturs. 
, Contractc,r~ ,hall fur11i,h \\ ilh,1ut 1."har~e ,uch preparcJ 

SJ)(.·ci1n<?n~ <>f rnatcrial tu be tbc,I a~ 111ay be required t,1 detcr1ninc 
thvir t·hnrarter. 

4. ~T ... \ ~ D . .\ l{ I) ~ l)F~C IFlC .\ T IC>~S F(Jl<. REJN
I◄'O KCEI > C'( )NCl~E1"E C'l, L \~ER'f S 

Iowa Highway Commiss ion 

(I) PI. \ '\ s 

'l'h1!:--I.' {!"t'lll'ral :-.pt•citicnt i,)ns -,]1,111 b1?1.'(11ne a part (') f. and ,hall 
ht' rt?L.::lrd1.'<l a:- applyiug: tr1. th~ St.01dard Plc1 t1, put riut l,v the 
j , I\\,\ f Ji~tl\\':l}' ('tJll111li,~i, •ll, • \1111.,-.. ] !l\\' .l • 

• \11 i, ,nn" t'<' nterin!..!· :1 re to h1.· 111;1dc pn.~f~rahl_v fr<,in p i111~ 
n1· l1r. ~urf:1red , ,n nne ,idc. n1allc and iitt1.' d tO'"' l.' th 1.·r }iy a 1.·on1-;:-.. . 
pcte11t c:1rp1.'l1ll' 1-. 'flte i1.,i11l~ nnd c011tact --trri:--1r1.·, shall h~ 
dre::-.~ed ~n1;)()th and l'\'l'll . · Th(• n111nel>r c1n.l .".- izc- ,,hnll b\? p :i in te\I 
l1po11 ~tll ttH" pii:Ci: ... t'nn1pri!-i11:_:- c.1ch --tandard i11rn1. 

\\' hen ~et 111 pl~rc IIH.• furni-. ~h;tll bl' trur to ~r:idt? and :1li~n
n1enl and :-hall he Sc.'rttrl•Jy " ·ire«l tc,g<..'thl.'r :1nd bra t.:ed c-, tc-rually. 

• 
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CEMENT 
11R ,x11. The ce1ncnt n:--ed 5ha1l he . )f a fir:-t cla:::.51 quali,ty 

Pnrtl:11Hl cc111c11t <)fa brand approved by the Ur1ard of S i1 pcrvisor:; 
(ur Trustees·) nr thc:ir representative;, 

T1:sTs. 1"')11 clel iver) it ,hall l>t' ~ubject t,, tho.'.' .::-tandard te.;,ts 
(. \1n. Se><'. ior 'r'e.:.tin1-:: l\ l aterial~ or l'. S . .t\ r1ny SpeL·ificati0ns >. 
:\ny ce1nent failing to p;i,:; thc~e te!-t:-- shall he rl'jc:ctt d and 
promptly re1n,,ved ,, ithon t cxpens~ to the county ( t•r to,\·n:-hip). 

\\T1-~1,~11·r. 1'he ,,·cig-ht and c,inclitir,n \lf the: \'Ctnenl c,n dc
liYer,· shall be in ac1 ,1rda11ce ,,·ith the ~peciticati(n1s for purcha,e 
1_1f cerncnt. ( ~cctiun Se,·en). 

S'l'URAGE. 
building ,,·ith 

'fhc i:crnent ,hall be stnr e<i in a \\'eather 
the honr pn,perly rai<.e,l ahuve the g-ro1111<l. 

SAND 
SrzE. Sand ::-hall pa~"> a ):;o. 10 ( or No. s·1 1nesh sieve an<l 

' 
shall be clean, sharp an<l coarse. 

1(1~1,. Ri,er ,and shall perferahly be u~e<l but not at the 
,acrifice of coar,eness. 

SCREENED GRAVEL 
S1zr. ( ;ra,el --l1all he screened , 1, er a N0. 10 ( (If >Jn. 8) 

n1csb ~1eve. 1\ll st,-,n('S larger than 2 1-2 inches i11 largc5t lli-
1nensions shall be rejectl'd. 

UN.SCREENED ORA VEL 
Jf unscrcenccl g-ravel is u::i~<l. it ,hall be te<;t('d ,vith a No. 

10 (or No. 8'1 sieYe and the an1onnt u;-;ecl per unit ot ccn1ent shall 
cc,ntain uver three p,1rts sand pas::-ing this size sieve. 

l'ROl'ORTic,XS. ThL' iollo,ying ·prcJportiDns shall be observed: 

Culvert tops. 
1 part cen1ent. 2 parts <-an<l. 4 parts crushed stone, or 
r part ce111ent. 1 r-2 part-; -.and, 4 parts screened gravel. 

Sides and \\·ing- ,ralls. 
l part ce111e11t. J parts sand.(, part, cru.::hed stone. 

:\IuRr.,R. \\.here n1ortar is n,;;ciJ it shall consist of 
1 part ccn1ent, 2 parts sand. 
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REINFORCEMENT 
PER CT~NT. OF f{1-:1:\"fuRCE~fl'..\''r. l nle:-~ (ltl1er \\'ise speci

fied, a one per ct·nt. ( I c--o) by art'a ni rl'i11f,,rce1nent ~hall bt>: 
used for all standard plans. 
I 

S 1zt~. No sizes Jargl'r than th,)-.e sli«J\\' 11 r,n the plans shall 
be 1.1.:;ccl. Srnaller s11.t:s 1na\· be substituted b1.1t tlh.~ sarne area 
shall be retained. 

flr,.\JN lt\RS. Plain har~ n ... etl a...-. rcinf,Jrce1nenl shall ha\'~ 
an elastic lin1iL of at least 25.000 lb~. per sq. in. and an ultin1ate 
strength of al least 50,000 lbs. 

CoRRlTC \Tf'.o 11.\RS. Pall!ntr-d rein fnrcin~ bars shall have 
an ela!>lic Ii,nit of 33.000 lhs. per sq. 111. and an 11ltin1ate .strength 
of not le-.s lhan 60.000 lbs. p<.r ,;;q, in . If n1ild c.tecl bar<: arc 
used the area shall be increa-.cd 1-4 of the area specified 011 the 
plan for hig-h elastic steel ,vith 1nechanical h, >lH.l. 

PI,.\CJXG r,p S1'EEL, 

1'he steel reinforcing-i 1naterial shall ht: careful ly rlaced as 
sh0\\'11 on the c:;tandar<l plan,;;. 

The reinforce111enr for thr t,,p -;hall he hl.'ddt·d in a layer !'1[ 

the 1nortar 011e inch thick as shn,\ n un thl' plans. and for the 
b0tton1, shall be <:overt'd ,,·ith the --a,ne 111ab rial. l'he reinforcc-
1nent in the sides shall ,Jx carefully -;paced and care shall he cxcr
risvd during the lan1ping- tu ll'ave 1t und1sturhe1l. 

The 1natcrials shall be carcf nlly prnpnrtiun~d by n1easnre. 
\ \'hen hand n1ixing is e1nployed a tig-ht plat fur,111 -;hall he used. 
l-pon this the sand and ren1~nt shall he tlll)rougly n1ixccl dry. 
then the ,previously vvcttcd stone and \vater shall be added. 'fhis 
1naterial shall be turned at h:asl three tin1e,, and 111nrc, if necc,
s:1ry, to produce a uni fnr111 n1i .,t t1rL'. \ !lli Hleratel_\ \Yet C{)ll
cretc shall he tt<se-d. 1'he .:cn11.·11t ..,h,ill he n1ca ... ured a~ packed 
by the 111anufacturers and the ag-grcgalc lon:-e. 

The ,t>11cret1.> ,;;J1all l.,e plac<:d in the fnnn-; in layers nnt ex- · 
cec.Jing- six. inches, each la:cr 10 be lhc)n1ug·hlY ta111ped, and all 
exposed surfac(•s are ltl be ·· .:;paded'' to pre ,duel' sn101.)th outside 
finish. I ( tl'le forn1 ... cannnt be entir1.·ly tilled be inre the- ce1neut 
sc"t~. the ];1st la) er shall he "vii clea1H:d and then ,vet ,Yith a neat 
ce-n1e11t gront a;,d every precaution tak1.•n tu ~ecure a ,perfect b(\11d. 



SECTION NINE. 

TR.:\.CTI\'E RESIST.\:KCE. 

The resistance that a vehicle n1oving u11iforn1ly offers tn 
that n1otion or the traction 1nay be classed under three h<:ads: 
( r ) "Grade I{esistan c. e," ( 2) .. ;\xle Friction," and { 3) ··Rolling 
R 

.... ,, 
~es1stan ce. 

t GRADE RESISTANCE 
The influence that g-rade has upon the tractive effort rec.1ui r('d 

to n10Ye an} vehicle 111ay he accurately computed and is entirely 
jndepentlent of the condition of the surface. .\ horse can not 
pull so n1uch on a grade as on the level surface because he has 
his 0\\' 11 \Yeig-h t to lift and because the inclination of the surface 

'--

does nc,t allO\Y as good footing, especially ,vhcn ,the roads arc 
\Yet and slippery. but the tractiYe resistance depends only on the 
per cent. of inclination. 

It is readily sho,Yn by a sin1ple n1athernatical solution that 
G ( the resistance due to the grade )=\.V P in \Yhich \\-=the 
load and I) the grade in percent. 

In \\·ord::i \\ e 1na,· ::,ay: 
'file total gra<le, resistance equals 20 tin1es the nu1nber of 

tons 1i111e-. the per cent. of grade. 
The. total grade resistance for a load of r y; tons hanled t1p 

a 50':1 grade is 
2oxr ~~x5=150 lbs. 

2 AXLE FRICTION 
Can be 111ade su very c;1n~ll by proper lubrica-

tiun that it can be neglected fn this cnnclition. Fe\v dyn:i111(1-

1neters \\'ill register the axle friction produced \Yith bea,rings. so 
that in con1paring road surfaces or l>road and narrn,v tires this 
i1ctor need be considered. only by using si111ilar Yehiclec;. 

3. ROLLING RESISTANCE 
There are three principle ele1nents \Yhich produce 

rt>'-istance and each one of these is n1odified h~· specific 
a!-- 111a,· be seen in the foll,)\Ving- outline: 

T..\I PACT. 
Speed. 
[rr.e~ ularities on the surfac\!. 
Effect of springs. 
l(ind of tires. 



C0:'11PRESSIOX OF Tlil~ 

Character of thl.! 
\\ridth of tire~. 

--~I' RF \CI:. 

road surface. 

FRICTio~ n1:1·,vt1:x ,,·111.Z1:1.s .\~u SL1Rr.,cE. 
Character of r~•ad suriace. 
\\'idth of tires. 

I::--rP.·\CT. 

If a ball i::, thrti\vn against a ,,·all. it rebound.; to a distance 
depending upon the speed \Vith \Yhich it \\' 3$ lhro\\·n :-,nd th.: 
rig-idity of the ,,·all. J n the ,an1c n1anner a ,vhccl ,vhen it strike-. 
an irregularity in a road ten<lc; to rebound. ~\Iu~t 'l_)f th~:-e ob
-;tructions arc so sn1all that the ,vhcel docs n(lt reh,,1111<1 but re
ceives a 111on1entarv check. lt:-. O\\·n 111on1cnturn i:-. usuallv suf-. ., 
ficient tu carry it on but ,yith din1ini;)he<l speei l "hie.It n1ust be 
re~aincd by additional tractive effnrt. 

1'hc dian1eter of the "·heel al,;o affects the tractive rl·3istance. 
J n general the greater the dia111eter of the \\·heel the les5 is the 
iorce n.:qui,red on account oi the greater levcrag-e. 

Springs are of service in le::::sening- the rl,i:>tance due to an 
une,'cn surface. The shock of the in1pact of the ,vlH•els i~ ab
sorbed by the springs in~tead of heing transft~rrcd to the l(iad. 
'fheir effect is greater the higher the rate of .:-peed because the 
forci: of the i,npact increase~ ,,·ith the spe,cd. 

:\JI that is said here in reg-ard to in1pact as,u1nes that the 
\Yhceh; ha Ye 1netal tires; ,Yith rubber tires the shnck is g'rc:itl _,· 
lessened and ,vith pneun1atic tires it .is still ]e,,. It \Viii be 
n11ticc<l that reference here i$ rnade r,nlr tl• such i1n1 1act as re
sults fro1n projections on the ~nrface and lH>t ti I depn.:s.;;i,JJJ~ 
\\ hich \\ ill be di,cus<::ed in a succeeding- paragrap!1. 

Co,r PRESSTOX nF THE ScRF.\Cf. 1'hc character uf the sur
face a'- reg-ards elasti(:ity is of prirne i1npurt:1.nct:· i11 thi-- con
nection. J f the road n1atcrial c,J111prcsses unclc1· the ,yheels. the 
k,ad has tu bl' Jra,rn co11tinu::illy up an inclint·cl plane. the ~lnpe 
of \\'hich depend-; npon the Jepth of the dc.pn., ~ion and the cli
a111eter of the ,vheel'-. This c:--.plains the differenct: bet\\·cen th~ 
asphalt an<l brick pa., l'Jnent-, in fay,Jr l'f brick pavcn1t.~nt~. th0ugh 
a::,phalt is ... ,nnnther. 

] f the rc,ad n1atcrial i<:: elastic. the <ll'pre.:-,i()ll uudcr ~ach 
,Yhl'el \\·ill Yary ,Yith the lon<l on it and the traction ,vill be les
sened h, thi.: use oi ,vide tires. 

FR1cT1or,: nr.r,YEf." THE '\\-ncr:1.s .\)l'fl THr. Ro~\IJ SL vF.\ct:. 
Tbe an1nt111t of friction "·ill depend, first of all. upon the n~Ja
ti, e h~rune-,s (1f tht' ruad 1naterial. \\ ith the road in such c1 

condition that the ,,·heel, ,ynu1d hL1\'e to cnt through a larer 
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u[ loc1!,t"' tnatcria1 or 1nud l1, a hard bottc,n1, the 11arri..1,, tire,:; 
,vould be expected to giye the lig·hter draught:, but in .all i",ther 
cases the ,yide tire::- \\·ould be preferahll'. a-.. is .shn\\'11 by tractitH1 
tesls. 

This discusE-ion indicate~ that tractil\n or lractiYI.! rt:,i~tnnce 
is ,;ubject to a 1argt: and cun11Jlex nutnher of influence". lt::.
an1ount is 1nt:a'-t1te<l \\' ith :.in in~tru1ne11t varinusl,· knc,,vn as :i • 
tra.ctn111eter. d) n •~raph or dynon1eter. 'I'hc r('sult::i ubtained "·ill 
be the total resistance a!, bas b,·en said dllc to gr:1de, axle fric
tion, and rollillg- ri:-..i::..tance. and fur different re~"ult:- tr, be at ~ill 
oon1p:lrable the) 1Hust he r..:dul·ed to the sarne ('onditions. 'l'hc 
effect£ oi grade 111 3-y be 1.:lin1inatecl by taking te,ts on h V\-

1 

'-tretche:::, ,,r bY COl1i l>l·llsatinn f,,r the ~1 ad~ ,, hen the decrrel! uf • ~ .... ti 
rise is knc,\r11. ·re.:. t..; t">n rt)ads ibuught to be h_.\·l!l should :i.hr:J) s 
be 1nade in each d1r\.·cti, 111 ;:111d th\! av,~r:1gc taken. 

'J'he n)lling re,i::,tance \\·ill then he an accurate 1nea,ure oi 
the Yalue for traction 11nrpus<.:~ r1f differc.nL kind:, uf pavc111ent, 
and of the YariPn,;; conditions "hich affec.t thl'rtl. 

4. RBSUl .. TS Of TESTS. l;,:-ir the p:1st three years the Civil 
Engineering lJrpartn1enl nf the State C(lllcge ha::, oetn carr: · 
ing un tests c,f tht: tractir1n qf different ki11cl-.. ni surface, tt c:d 
,on the public road-. and ~trL>:ets of Io\,·a. In addition t1:, the,e 
a sericc; oi t~::..ls \\'a:, cr,nductc-d at I)ittsbt1rQ", I 'a., b\ 1\ lr. :.\. U. 
Chattin. a ~radnat<: ,.ii the C( 11lege. The State 11 igll\,·ay C(",111-

n1is.sir•n c.luring the past ) e8r a_l,1) has 1n~1Je ~ largl..! nun1ber 1.1i 
traction tl'st:-, in varinu~ pl:.tce-, in the stale. 

'fR~\c'r11:'.If:TF.R. 'rhe tr:1ct<1111ct1?r u,ccl in these te,t · ,va, 
1nadl' by the ,;\Icc:hanical Enginc:ering- J)e11a1·tn1 •111 uf Ll1e C,11-
lege. The direct pull ,>f the te~un is taken by a horscsh()e .:-haped 
spring and registered by nit an, 0i a pencil connectetl to th is 
spring l>y a n1nltiplyin~ device. 'fhis pt:ncil play.s on a strip r>f 
profile paper \\'hich is 1novt.:rl beneath it l>y clock-,,·ork. ,\fter 
c:ilibratinn- ithc instrun1l nt in a tc:,,tin~ n1achine. the nu1nher nf 

;-, 

pounds pull. n1axi1T1.un1, tninin1un1 or ayerage rnay be read directl) 
f r._,111 the record. 

1- lPTFITS Us.ED. The ain1 in this \\·nrk hein~ tu gL"t as ne:1r 
to th..: uctual conditions as possible. care ,yas .tak~n tu get an 
orrlinar,, ,,·a~on and team T he tcan1s ,vcre of th~ average ~ize 
and ,ve1~ht tl!->Cd for draught purpo-:::,c5, and thl..! \,·ag-on-:: ,vcre in 
n10.:.t ca;e::- th~ kind generally used on farn1::.. 



T,\HLE J. 'J'H.AC'I'JON ·r1~s1·s < ()~f PAR.A'l'l\'C <)F EAJ.:.TlJ AN)) 
GI~ \ V EL R C>A I >S 

1 
. ' -

{l 

7 
8 
~ 

10 
} 1 
1i 

l 
<) .., 
:1 
4 
5 
Ii ,.. 

I 

;,,( 

H 
1P 
11 

-
CONDlTJOI\' < >.F h'OAL) Sl'HFACE 

I AVf.R \liF. llN POl'!\DSJ 
JJl ' LL PEI~ 'I 11N 

Uld res11rf ,H'ed.. . . . . . . . . . . ........ . 
\\'1.:II tr,11lcd. d1.tint•d ................. . 
Old, \'t'ry dirt\', p, 111r... .... • . • . . . . . . .. 

1

1 

c;ond r, ,nditiun . . . . . . . . ....... ... .•..• 
l~.t1nc.1s~o.1 .... , . ................... . 

,N"t~\I., St.>ft ••• .••••• I •••• • j ••••••• ••• 

N ,·w, \\\_• 11 p,1cked .................... . 
(>Id. \\LIi gr.td~cl , ..•• • ...• ..••. , •..•... 

1 San1r a~ N,,. ~ .. ,. .... ..... ... .. . . ..... .. . 
c;,atlcc.1 , J.:•••>d ...... .... .•... .... ....... 
()!cl, tlirtv ,,n to1p .......... .. .. . ...... , •• 
~C\Vl ,,·e·u CfO\\''Ol'(i,. . •.. • . " .• I •••••••••• ----J-l'ANlH l<VAO'-' ,\\Cl,tl!C ... . 

-G-r-•• -<l-4! d . .. . .. . .. . . . . . , . . . . . . . . . . . . . . . . . . . . 
Pn, ,rh• i.:-ra d ed... . . . . . . . . . ... .. ..•.. .. 
Clay,", cry µ11ur drain.tg\; ,., ........••.. 
Black l,1.in1, gr.iJt'd ..... . .•... . ......... I 
Sa111t~ .. , ... ~'<•, 4.-···., ............ , . ... . . .. f 

I• ~.I\, pour <lr;una~e . . .. .. . ..... , . ... " l 
\\ l'll i:1nil, d .........................• 
s.:,rid)' ...... ...... ........ ....... . .... ... l 
l.rfc.J\1l•l1, . ... .... . ... .... . .............. . 

. . . . . . . . . . . . . . . . . . . 
• • • • • • • ♦ • • • • • • a • • ♦ • 

.\lei!.!?'~ ::!:l,l1Jo:, i\ln) I.I, l~ 

112 n,5. 
1 iO 
:.!1 J l 
I (Ir> 

I:,.: 
UO"T ,,~' 
lu~J 

l~, 
1 {i l 
11,:; 
~11' 
l \11 

ill4 
~ 

j 

102 
~s 
6 
4[, 
bG 
rt, 
70 
i4 -- ~--ti{l 

I Ill 
P.8:1 1 ,; 
[i;jl :!lf, 
~ ... tj 141.1 
~~:\1 J !1H 
2.}4 ~j 

2:"' !11 
JUI, s-; 
:;6'..! I",; i 
4• J:."' 1:)G 
t14h 124 

1~11n1h11, litth• gr.ul<• 
l 1011r d1.1in.i~e ..... 

\ --;-,.·,-8---, ---1 ·_•4·--
.. \ ("fcl~e .... . . • . t.•~ 

Diamcl~r of wht.>,·l~. -l:! 111clt1:, an1l J'l ind1e .... 
\\'1dth ~,f tire I • 111d,e:-- (.1rrn waguo. 



• 

1 35 

T.\R LE :.?. 'J'RAC fl())l TESTS 

CO\lPARi\l'IVE ur TR\( 'Tl\'J:: Rl~',l'-TA:-:<~E OF \\'fog A:-Jr> NARRnW 
'1'11{1:. P \\'Al;u~s 

" 
" 

!\Iar. .. .. 
\µ r. .. 

•• 
\ l a) l ~ 

.. ' ' )• > _.., 

DE~CH IPTION OF RO.\l> :-:1 ' RF,\CE 
I _:11.' --1- J',\NCI! 

111;.. 1 ,er tnn 

A:S E.\KTH ROAD, 1,1 H>Jl c;RAnr: lll''l Fl.AT. \\' f', l,I. \\' idtli 11f'l'ir<'" 
l)I/ \l'\Ell H\ 111.r: ... 11,i: l>IU\IN.... 1 ~ in , !{• 1n. 

-1 
,j. inch,.., -= 11 ,w \\ 1:ll p,11' kt'd - . - --- --- ----- ---- ~,:LI _____ _ 
•l incl11', -;1u,11, 1\tll JJ,H kcd - ---- ------- --- - - - · · - --· - · 2~8 
~. I l I !._'', ' 1-r: ~ Ill( le'-" II~ I)" S!ll •W . ------ -- - --- -----• ·- ~ i,l 

Sn,;~ g1ine. l r<.•"t •Jilt in pl<1c1.:::, ·-····- -··---- _____ liR 1 1\1>-: 
\ \ t:ll d r 1<~ol an d fairly ~1111..,utb on ll•P - - --- ___ _ - . I Hi'J lb:.! 
~ inclic.s 111 ~ incite::,, thick 1n11d . -- • .., __ • __ _ ~k< 2a~ 
B in chl'S t• 4 1ncl1t.., thick 111u<l; dr}cr . __ _ ____ :n !', ~'-1\I 
llry, faiily::,,11Jru 11h. ~1.nn,· d11st :·-- ·· -··-·----- l 1;{[°J l iU 
ll1) , \\ •i1n , 11111<.1111. SnnlC lu11-..e dirt .--- - -· ---· __ l ~ 1 ,~ 
'f l11 n lou_e mlld 11n 1,,µ, I I J inche.s---- -- ___ -- - -· · [ l!U ' l'.!l 
Cut np ~ inch1:s de<'p -· ----- --- - - · --- -· -----· ---- -· I 17l'> 
~rn~•oth tr.1ck worn; 1{ inch l1111s~ di rt _____ . • •• _ • ] ~r, ~lj 

F.ARTll Rll ,\I>, l'l)1tR (,RAI>E, l'(Hlk.l.V l)HAl!'-1'.l>, 

HCA\ .. ,. 1' k,i\ V .EL • 

. Feb. :!~ ' fh ick nn1d - - - - --- . ... ----·· __ ____ ·--- ____ _ _____ _ __ __ _ 19i:.: 
141 
21-ill 
211 

;\lar. 4 l>ryc r tr,Jc.k , f:1irl) '-01•1••tli -- ----------- ----------1 lfl:! 
~r, 

1 

!; in,;hes thk k ,nud - - - - -- -- - --·----------- ------ , ~87 
1\pr il 1 IJry, \'1.:ry n 1t1l,!li - - ---- - - - -- -----·------·· - · ______ 1, ~~~ 

" };{ I>ry ,w1..•arin~sn1<•~1th --· - -·--- - --- ----·-- ------ llti 
" :!1 l I, uts l in1:h tn r: inches; thin rnutl, "<1ter in placl' ~. 11,> 

J\l.i\' 1~ l :t in1 h t11 ,'i incli r11ts full of l1111Se rnud <1nd water . • I _____ _ 
" 2'2 l>ce p nns \\l.'arin~~n1ooth • •• ------ -·------·-----l 10!; 

A \\'1 LI. l\ll!LT l>EEP BEi> GR,\VEL RIIAU, \~ F.LJ. l 
l lJRAI~P.P . I 

" I I _ .. 
4 .. 

.. ~,r;, 
..:.. t , 

;-\pril 1 
" 13 
" ~ 1 

1\1.iy 12 
~. ~2 

April 13 
" tl 

f\1ay l:! 
" 22 

1 inch l,11,:;e Wl..'t gra\ el 1111 tup - -----·- ----- _____ _ 
'-irn, ,11th. 1\ little 1,,,_,sc gravel. _____ ------ ___ .• . 

2:!0 
121 

S\1;.;htly d.in1p -·------- ---- ------ - -- ---- - ____ _ 
M111,1. I-lard - ______ ----·-- - - -· __ ____ -- · ____ __ •• ------

llO 
l>ry. Some louse gravel- - ----·--------- ---··---
1 )r) er Soml louse gra \'el 1 ,n t,Jp - --· __ . ___ _ __ 
Sn1rnJtl1, a little loose: gravel un t1Jp. ··· ---- ______ _ _ 

94 
5H 
7:i 

Srnuoth and dry un lOP-----·---· ---------------· 
Sn1u11tli and dry, a little loose ~ravel _________ __ _ 

------
51i 

A Rf::l'RE,ENTATIVE ~A~D .R.UAI>. FINE SAND, 

DEEP SLIRFAC.E FLAT \VITH GRUUND. 

Fn,zcn 1 1 .z to 2 inches slush _______ ·---------____ 170 
Wet loose sand, 2 incht:s -----· ------ -----·-- - --- 170 
Moist •.. -- ---------- ---------------------- --···· __ __ _ , 
Slil!htly mnist - ------ -------- - --------·----- · ---- 1H5 
San<l lw,seand dry on ti.IP- ---- - ----------------- 93 
Damp and solid bentath -- - --- ____________ . ____ _ ____ _ 
\\'ell defined ruts l 1ncl1 tn 2 inche!- fvluist. _____ 

1 
_____ _ 

1 inch loose dry sand on cornp,H·t suriace_ ------- Ul 

!l(J 
1 :l7 
1 ;,7 

l)q ' . 

144 
101 
111 

Ht: 
108 

62 
8-1 
51; 
f>(j 

1:~ 
lti4 
1$14 
17~ 
92 

110 
8!} 
\JO 



TADLE 2. TR.1\CTIO~ 1'ES'fS-Co:--T1~1•En 

C0\11:'A RATJ\':F. OF TRACTIVE RESJ!:,'l A:--;Ct-: 01~ WIC>E A:-:U NARRO\\ 

TI RED \\' AGU},; ~ 

DATE 

1905 

Ft'b. 28 
rvI,tr. 4 

" 25 
April 1 

,, 13 
" i1 

l'vlay 12 
" 22 

DESCRfPTION 01' ROAD Sl'RFACE 

GRAVEL R OAD, CLA\' lH:-.OER, \\'ELJ. CROW1'EO, 
\\'f:LL DRA I~ HD 

R ~ST:-iT.\Xl.'},; 

Lb,-. J>er Tnn 

\V1dth ,,fTin.?~ -- -----
1 . . •.l I , • 

·i:- 1n. ,1,..8 1n. 

1 '.? inches tliio niud . ____________ ··-------------- 14\i 
1 1 _ inches tu 2 1'.! inclies, ruts, \veil surface ______ __ 172 
I inch s 1ft slush ___ ---------------------- ___ __ __ 1:i7 
Dry, slightly du:,ty ------------ ------ ------ ------ 100 
Snllioth, dry, no lon$t; material. ______ ··--------- 4-7 
"\V ~t, son1e slu:,h in pL1cc~. ------ -----· ------- . . l l Hi 
/\. little soft, hut sn10<1th ________________________________ 

1 Sn1u11th an<l dry, a little dust ----- _______________ 1 46 , 
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