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DeFense Highway Program in
CaliFornia Reached Total of
$52,880,000 August I, 1942

By C. H. PURCELL, State HighwdY Engineer

K:T'\',I,; p... r-ratioP by tb. Dj,·;­
lion of 1I;lI'b...,.. for d.t,,1lIe
hi,h.v 1lO,lf,l.ruot;un in Cali.

fornia Mpn in th. Sun,m., ot 1940.
On the b&o.lo of the " .... t.li" nel"",k
of higb....,.. d..ilr".lto:l by u.. War
lHportm.nt .. ot mUital')' ilJlpoo1.Ad...
and of fWd. requ..1t!d by the Ar1DJ',
.suy and )!Arin. Cc:H-J.. to. _ w
military And nero ...nUlnJllerlte, llekl.,
~ ."d otalion.o, work On pr-elhnl.
".ry IU",'~'" and pions ..... II....ted
IIN.ly Iii'll yM" ago.

Acti,,&, IInd~ author;1y of amcnd.<t
.'eden.l aid ~"lationa, lb. Slat. 11_
na,>eed I.I>e p...hminary .nRi.....riniC
on .~ .-I pruj""u ."d ..ftai"
1'1"0.-1 imp~nlll 10 the .t.au­
rIe 11ft"""" with .'ed.nl aid ......"d·
..,. and }'ed.nl .id fund.. Under
Ihil pl"OHdu... the l)i"i";on of High_
WII," .......' ..ble<;1 to prep... PnJl!T1I_
for d.r."oe hilO'''wlIJ' eolUlruetiOll.

".._* I'>\OCI.....
U)' th. tim. til. Unittd SIal.. m·

Ie,...) the "'ar, the dqn.t«I ._
"",d p"""r.", i"ch.ded pro~ ,,, Ih.
wl<al v.lu. "f DN.1y "':;,000.000.
Plm,," r". the t:<>I1IU'l>ell"" or ._
"",d pro~ '"'~ aullllll'iud u"d••
the :-I.'ioPal 0cCen$l! IHgb .....)· Atl "r
l!Nl, .ppro~edOIl ~o~be. 19, 19H
The t"lallum 0' $150.000,000 ..... pl'O<
~id..1 ..,. thill ..,1 Co• ....... """I
_ructinra Ihrour!>oul the N.ti"u.

0" f·.L.....,. lot "t lhi. }''''. pia".
.nd .peeltlealion. ho.d been ""mpl",,",
OIl n....t,. n~.ooo.ooo in ..... ...,..]
pro';"'ta in C.lir".niA ."d I"" Di ...i·
....u "C Ilil!"h,...y. " ..... prepoored t"
bogin ••mnk t"r bidl 011 the prowam
as """n ... !'«l.ra! <lerlilleol;"n r".
""...true/i"n "r IndiYidual projeoto
""" """,i,·ed.

Th. Il ..t ....tillution r.... eootalnle·
lio" "f .n _ road I'f'Ojotl ..... ~
".ived I.u. in .J.nuary .n<l bitbl w...
"",,"N1 r". this lint. ..rtlllf<! 1\1'<);""1
"" F.b.....,. 1&11. Sin.. th.l time.
.......k in lfO\unfil _roeti"n unrle.
.....r haa ,!Hodil,. PnlgTl!IMd. DorIn;

Rl!porl on Ol!fenle
HiShwIY Prog,.m
Under Gov. Ol,on

GoYe...... Culbo., L. 01""..
" •• uc";v.d • " from 0;_
",ot,.. "f Public 0 , F k
w. a ••k, cov.....", dor_ _
•<ru""'n b,. ."" Div of
H.~bw.,.•• of ,"" Deport.-•• or
P"blic ..." unode. Go~......
Ol...n '. od "'i$un"''''

The roport_ do b, S.n.
H'p... ,. E.p , Ch••loo H.
pu",on, 01,., 'be def.nxkl."..., lorou8hou.
CaIUn.." hed • , .....1 nr
IH,IIO,OOO ""Iu", I, IH2.

TM. fi.ul'1l, .he ropo........
..p " ....".k pl.ced under." "et,,,.., projoc.. adYe'_
.ioed f". bid" pendi.., adver-
....men. and .... hoU, 0' p WI,
prop.rod. Thi, a"'O" .., i luda
wo.k i o"n..,"" ..i,1o ...
.oad eo ue...." i ••ho .".. "f
Hl,I46,"'O, ..n •••i<: Ioi.h.... ,.
ne'..o.k ....,...,ve....... to .he
VAlue of $7,~7',.."O ud 12, I ~7,_
00" for ,he bo'Cd"", "f ......­,one,. Billo' .. ripo adj_".", ,,,
Ioi,h...,,,-

TI.t c_plete "pon ,'vl""
...",. , ,,/1 d...i1... pnnt.
ed he ,.h.

the ..nl/! p;:.;od. "eoo",l impro,·~men..
l<l tho SlrRlettio Net.....,rll Ita~e been
.,"·.nei,,~.

A~",~"'''''ENT TOTAIA ........_

0" A U~"1I", lilt, llIe lOW .-....p1ist1_
ments by the Uirillooo of lIigh.....,. in
the d.re"... JIf"OII:..... are rep..-nted
b)' the a"",uut of ">2,880,000 in ...".k
pJ.-:l .",der ""nRmctiOOl. prtl~t•
o.d ....rt""'" fo. bidA, """di"r .dverli....

mont ."d ".1'011,. 0' portiall,. p....
pored. TI, mo",,' inelt>deo work in
""""""'ion i.1t .....-..",d """.lrUC·
tiou 'n the of 1H3,146,600; It••U.·
/lio blgll .....y netwo,k improvem."t» l.(I

t.Joe nlneor 17,57G,WO; Bud f2.1~'i.000
, .... the buildinr or emergen.,. flight
lin,. adja<enI'O hirb....ys.

While the .u...'~y., I,I.,,~ .nd 'I_i.
fieo,lio,,,, Co. tl,_ I'roj..t• ...,re p~
pared in .dva"•• "f lb. ~il'tor""rti.
Ik.tio" by Il,e W•• l'roduttlon !loo.d
.nd approval by th. !'nhl;'I~ Ad·
mi"j.trati"n. g'lli!1li' ,,,. ""'"' under
..ay I,.. not been .i...ply • malte. 01
"h..,rt ili,,~ to. and """"in/l bida,

.\l.ny or tbe projeeta, particularly
0.'''.1''-. ...."" ".igi".I1)· plan nod
u,ld ... A'.nd.1'd de.~ bl:1""" ."a.·
eit)· in ""rt.in m.leriab! """arne too
..it,..1 and tM aum.. of biKI"...y
""'nal.l'UetioOtl i" the prio.ity ,,'·up ,"'••
d...."II.I,. ,l~termined. A. the .ita.­
liOOl ~Iuilled and it became apparent
lhat .u.b "",,,.,ru.,iou ",.tuiAIi ..
bot ""info,,",inr ,t ...l, Btn••t"..l 1.
and "' 1 p\pe we', lIn,>btai b1e
eve., ith ""Iatil'~ I,i~h p'iority ..t.-

i""", ."'''f'<''I in the dtlripl nf " ......
tu... inolilll«l In ROme pmjeett.
"""ame n_ry.

Timber lou "'1,1_1 ""i"rol't>ed """.
QrelA! a!Ht ort l gird to'< b'id~ "",n·
a1nl.lion: ...,.",. pI(,..."d
.b"'menlJl .re tt-'. in lieu "f ",in.
foo-l _rote: 0ld.1 pi,.. rull·.rta
.'" OUI ~ntirrly, ...ith u""'i,,tor>!"'l
Ntl~"". areb .111 ...rt ••d;O.......oo<Ie"
bona ••>d norei"t"","", ""n~rfl~ pi,..
t.kinll' ,hei. pla"",_ Th_ "'lui.«l
.hanlr" ho"e n......it...d the \oe£t d.
f"rta "r 'h. Pi.i';"" of II igb"'a;I"'OItnri·
.....i"" _1.1f in 1'".1,i"l< 'be wort: a1on~
eo lhal thr reYi.i"n In d",ign ""llld D""
r",,,1l j" drlayi"g "",,"'ructiOOl.

With the Ii",itat"'''' 1.laeed upon
norlllal hiltb .... '· """"tl'U<1inn .....i,-j.
ti... throllll"h Y",I...1 ('(1,,1..,1 "f m.l...
.ial. h)' p.iQnt,. l,rett~ "",oi..­
meut•. _,u~lion open,i"". on IlL•

,,,,,,,..- ... _ 11)
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"Sea Going Bridges" No Longer Needed
On Realigned W arthan Canyon Highway

B" R. S. BADGER, District Construction Engineer

ST,\nl Sia'n Houle 198 IlarUl at
San 1,OUll On U. a. 1tou~ 101
"nd wlnJl throulrb Il,. C"""t

n ....p 10 Coo.Iingo and lUI o;Ul~ld., en
1'OIl'. oel'l'llll 1II. i:\an Joa9."ln V.Hey
'hl"OIlgb Ulntord, Viah., ~JIlOIl
CoYo Ind Thne Hiv... w Sooqlloi.
~nio".J I'...... Tb. portion of thil
I"OUte If;nr ~twt'l'1 the }'""""o-Mon·
,.~)' CounlJ' 1.1"" ....d CoaliJl~ in·
Ilud.. • oJ"no... TOAd following
Wort""" C....r<>n.

Th.... ba~ been d"'llSIio"" I. 1<1
the COrrfel. ... _ .., th~.~ )lany
.,-.Jl II ,. W.rthlm" lod th. U. S. 000­
l"lJielll mil' i....,......,Uy a.oo "WoJ·
tham." Ho........... Ililtorw.. Ita".
p1"Ovod ~~"",d doubt lut tho "".....
wuld he" \\'• ..u..Il."

The r-ter portion of 1M ......t
....1,0.""" h"P'_O 'hi......h.~' of ••1"... 0." ....,... Ibl'OlIJlb Ihil ...nyon ..... takea 0''''

(T..o) I"~'.''''''J Cst/fortli.. Hlgb1Usy, 'HId Public' Wor.u



Ihat .an 1101 be tlimin.led ...ilhout
..riouoly dilir"ptilc lila "ntire Inn"
porlalion pl.t".....

.'0. ".....ple, .....rb.. in lIIa"y
dele"" p\&nll tbroughout tho Natio"
.re la...."· dependent Oil I_D~'
e.\nO ru. ~Uinli had< a"d torlh 10
.......... ApproIlI..alely 2,;120 .ili""
...itb a lotol [>OpuLolion ur more tl,an
12,/lOO.ooo a,., withoul local .....
lran.po",uio" .yo..",. a"d aft,lhe.....
f....., """,plotoly ,lrpendenl on .u,...
lIlObil~ tT.''''fH.I.I.,;''n

Th"...... ",ore than 4<;,000 ""1Il­
"",,,iii,,,, witb "0 .ailro,d lranIlpor.
Lolion and oiI Star.- .-ilb no atl1.'et
e,,.,., Tb"....... 18,000,000 people
whu ......k ;11 the "ill' bUI II .... ill ,,, ...1
a!'HI oud _ of th"n, 111"'1 travol
hr O\l!om....ile 10 ~ 10 Ib~ir ",u.k.

by lh. 8tM.1" lrom ,",,-,,0 eo""t,. and
lo•• Mt """,, huilt 10 mode", ot.u<l­
..<I.. II ...... 1'alun hu l'Yideuood
.lm""l a eonlemlllUOUl attitude I£>.
wanl .....n·. pua,. tIIorl. 10 prOl<lCl
h" holdinp thn:mgh the ea"f'l"' An
oUlwmd'II8 eUJllple of tln. i, he•
....Imenl ot high ....,. hridge. and
OIher .1 .....01 e.....ingt<. Throllgh lhe
}~.. Ill'"'' ear./ully plaoed pipe au!·
....r1. or ..-len hrMig<lo h"'e 1)e.eII
blocked, " ..l,ed out 0' &..t«l ay,
I" to.1 Ihi. "/kJatin,g y" 10

freq"."t 111.1 lhe Sl.te· inl.."'''\!<!
'oreeo 1,..1 .lt~hed ..bleo to the
Iorl<ll/'" a"ebo.;n, Ib.... to t","" ill
oNer thn tl,e df('1la mijrbt be 0''''-.1
,,'hen the brid.ll"eo .......ed nft' of their
.butmenll. llr. T. II, Dennis, Stale
M.inlenanee Eo~"""., arlly te""",,­
Ihem "The Sea. 0";"1/ IIr"I"","""

It h.. IoDI!' "",,n Ihe d..... 'o of the
peupl", ...bo dopend 01' thil r.-d fo.
fl'fO'!".nl P"""'l«' U,rollj(b Ih. eoD)'OI>,
Ihl *"". ",llItiOl' ,,'ould be fourw,l to.
tll .. dillt,,,,,,,rul """ditiun, b;"h ""'•
•" .""".1. it not lII<>I"e t """t "".
'u".nee ill ,,".iud. of h y OI.om...
O"e miltht 0&}' the oulut;"u .. olilt "ell
mlt "f lighl, .. ,"I"",,;"e ""1\IIt'\101io,,
is "_,,. bef(>.... lhe whole """d call
be l""I"""tt<! al(>"1/ Ji"", whieh eon.
f"",, to """"o.l.obl. "",,10m .tand_,,",

Ho.....e., ..... 01'0'1 _lion haa ""'"
""",,, ...,t"".ted .,,,1 ..,al.hed trom the
Ih.....len;nl/llT...p or tile ot__, Thi.
_Ii,,". \>et:(i,,"i,,1l' al • [>OInt ..._
1I".rlo. miTe ,,_ "r l'••kl\eld Ju"...
tlolL, •• lo"d. _e.ly looul If mil~

'" t~ io .hun dWa.",," it eli",i"al" ,i.
rUr"j~r e......n~ of W."'ha" Oreek
a"d in';MlI'an.. 1>u ¥J"01Itly imp...",<l'l
lbe oli~""""'L •

Ouh·trl. hted••ll. a"d drop i"lol<
we,., <OIIal .....led of, modtrately hord
..udotont, fUllnd U" t~t j<Jb .nd .hieh
..... tht mOld ."it.blt ,,,ottr;'1 withinm.",. mil"".

PnI.li••lI,· oil of Ih. lfI"'di"g ...
<\<I.......ith bund"",,nI, aer&1"n and
....i6ero.

.\ "otue ""Ultl'\ldioll," n_i.
t.,-.I b,. 1.001 or autJlrient rUlld. l.O
toll"",,"1 0 higher Iyl'<' .ur".i,,~,

•till pro..id... a ..-Jtoed ...idll, ot 26
r...l ond 0 1'> ineh ourr..,in" ur loeal
,,",,-.I.. uil.<II;..d ";th SC-3 to •
dtpth 012 ineha

The piot" .... M""'OI,""ying t~ia
anitlt iudica~ ..,m" or the put dif·
fieulli"" in u,ollllohl!JlI/ "ream ".......
i"n o"d abow lb. n.... .-I, ."'1 ~
movt<t an,1 p"'tl'<'l-.I trom d"",... by
Wo",b.n ('...,ek.

'fll" hnpro"otuO"t "' ~iltbl,· 01'1'~
e..ted by lho looal rtJOid...~ and
OIhe.. w~o uoa tilia """u t""'lumtly,

Ita...o Urotl,,,.. _ .. the ""Uln6­
10'"" .nd W.h.rd \\'itw!t'" ....... r<sl,
,I~nl ~nK;"""

NeuS\ity Aulo Use 1014111
274 BilliOfl PUseD!!" Miles

A ~t .un"" ...v.all'd tbat, in
a" av"..~ }.UJ', tho N.t\u.. '. 0"1£>.
lllUbil.. ""' up a I.OIal of ~!l6,000.·
000.000 ,,_nger mi\.,., or Ihia,
more lha" (iO ~ "'nt ;" for pur·
1_ .r....iflod .. "n_t,y" dri~·

i"g. T~iIo meano lhat th....... 10,.1
or OboUl 27~.00D.ooo,ooo paM<'lll/"r
mil.. ur "~I,. .U1t1mobil. "..

-
-~ -. - '- --..,.

Califo ....ia HigbuJay. "Hd Publit: Wlmu (&0..... 1'41'



Highways Division Designs New
Traffic Signal Blackout Unit

By A. E. SIMMONS, Assistant Highway Engineer

SJSCIt tht fiN! blackout ....
o..l~red tl'er. hall t.oe-" a" ur·
Ir"Ill d~~"",,d lor ....t;."raotor.r

rntthod of "''''rolling It.u'llo .il>".1
Hgllla 00 1J111 the light fr<>rn Ih. _il{llalt
eQuId not ••illt enem.r ainn." to find
tlod' t"r~1J. Sucl,. dev;o:.e lo.. l\Oa'
b"en d"".IOI~1 lor th. [);vio;on of
Hi~h"'IlJ" ot lh.ll~Jl'Ortment ot I'ol).
lie Work. ,wd onl.......l i"'tan"d on .11
Sta'e lli"I".."y "igl'al ..

A nomb<'!r of ,,,,,thod. 1",1 ""-,,
trie.-t, but ,,()II. to.o<l pro",,,l o:oml,le'e1r
""liler••tory. h' 1~,"dOl'. ror ;"atan<lt,
the .ig".1 lo"1OCS w.... ,.. int ..1 blark

\

"",h tl,. a...,ption of • ...,.11 o:ro- •
;"oh. 11 t".h.... ,\1 night Ih.......
gaw. lullld"m j"diollion t.o tram. and
..,idl..J bl.ekoul regulation, bm du.·
ing I"" daytime the 0"..11 ~ or
light .... llot ,...ibl. 10 the -.oriAt,
and COO"""luelltly ddin'te u-&lli<'.
h ..td. '- Angel in Iryi"" 10
!>,'~..,.,n,e Ihe d.oylime f.ul.. or lhe
Lond!>n c..... ""l.,.~ftl Ihe ~..­
,li"",,,,iol.. 10 II i...h 1 5 i,,~h...
Wh;~ u.......bl~d lhe~.... 10 be_n
in the d.rl;Ill~••1 ni,v:hl ll>o,~ ........",,,.h lithl .......in~ rT'OlD the a;,rn.a.
lb., Wdon, ""l"i~,,",nll< ..'e.... _
"Ii.ft~tl

j

.\. ,1>0, _rnillfl for a blatkout,
"""'~ commllniti.. d~l<d a ....n 10
~h aignali.zed in'CJ'1iO!OOlOon 10 'U"'
oIr the .igMlA. While til .......thOO
...... etr""ti"e fl'Olll .he _",Ipoint or
bladlOUI _lJ'OI, it ""luil"Od the lI.oe
ot Illen ...·Iio wou..lol be..-fed tor othor
dUl'" itJ _ or an ..llIal .ir ..id
T1>en. too. i' .... d..irahle to ,.."in
....... form of 'ra/lie: """trol for lh~

~~ vehi.l.,. lh., W<Illld be
tra,~inl1 ...;thout h-'llighlll durinll'
Ihe hla~koul. With lhe tratlle lights
torM<! oul ,1>0,,.. WM no t..Jl>e rCjfU_
lat"'n .. all durinj! lhe b,,",""nt, and
in "fl'l.in in.t."..... "...., d•• l of

•

IF..... ) (A.,." "'1) Cali/or"ia Highways a"d Publi.. Works
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LONGITUOINAl SECTION

SIGNAL

-

A/I~./»'ttI ",,'.... .r
~.'"~ '" H _'ttl
IJMJ If"O

BLACKOUT

-
NORMH FRONT VIEW

UN I T
"""t......." ."d ..,"'. ~id."la_O;lrftd
81 _1",1 ["'.!¥eli......

K ,,,,.. "'''" l!I'UD '"

What ",'b Uy ..-led fer Il,.
tr.me .ignala dn;"" that "",,Id
be ....;Iy lU'I<I p" mly wtall<ol
."d ><QUid eompJll'Iet,y wield tLe.;g".1
li«ht f..,.. enemy airmen, and 111M
_ lime lIi,-. an ad",\ua~ si~l in·
dN:.lil:>n 10 ' lIie durin/!: nijrbt ...d,la,·, 'l"h.n!fo otudy .... und••-
take" by tht UivWiol> of 114111 ....).. to
de,".lo!' ••li,fodory ~.l Maokout
""iltht w""l<l...- tile ""'jll;""n'onlJi
or milituy o"tlloriti.. and Ill()<len,
hi/l:h at-! tnl!\e..

Tho. iDi~1l of • 0;/1:".1 instal...·
tion ....tily .h",••0;1 d,al the .isInal
11&101 ..;";10[" to an e..emy .i.......".,.me
from the leJlll il8Olr, '""" aignallight
...11"'1«1 oil' the v"'" Of" hood IIUr·
roumlln/l: the leb" .nd from -.ill,,_l
[j~hl n!fIt<:t..d t""" Ih. it_"

A ",,"fereD« ..ith ",ilitary ollJd."
indi"""'" tba' .tidactol')' blackom
('(Iotrol would ,.;.\ if all di""'l ,iF...1
liJ<ht r....... II>t Ie'" and .11 "'Iloel.ed
ligbl 'l'OOllbe hl>O<l o' vi..,r ..,r"",...I.
i"". th" leo...·~re elll oil' aoo«" plane
len! ...ith the o;lotnala, alld ir ..,11"""""
ll¥hl from 'be oI_t pa.......ot ......
~1"O!f!Il'Q.n ount .."il>l. "0' more
'ho" o"e.q", mij..

Th. pl"Ob""" """ '0 .. ti.f~' lhe
above ",,"ditiono and al 'he ..me time
",ai"tai" an ..1eq,....'" .ill"ol i",H",,_
I;"" fo. hiP.....,. t,.mo at .11 lim...

unClM"T ".""OJ<
A tJ"pe ..r 1..",".. _rnNi to III the

""",,,ir.,,nenlJi 1,,,,,vidwl: lIIe light ,..,.
~t"l , ....,,, Ihe top "r!.he Un" ""u1d
be olin\ina~L By 1......."'1: Ii"" Oil

the lop or ..o:h Un••"d ...IJlllOlh'll'
tl,. II" heia'bt al>J op&<!inlr 00 It....t a
..,rieo of obado.....ere ,lll\'elolpf<l on
tb. top or !.he Va"..., Ihe I.roble", """
""h-Ni.

1'he deoign developed to liO eIfiotieru
thai aU the Ii~bl f""'l the "gn.o1 ("..
illjr a .u.o<lllTd 60 " tnIl11<: lamp 01
fUll hrill;""oy) eut ell' withi" •
'"0...1.01 diflan ol II ... f"'" w;len
vle"'ell i\OO ,....: ,""'" Ihe oi!!",,!.

The uoit ill qUnd.i.al, ~iog oiJrbt
i"oheo in diomem aw] oi&: inebeo 1001:
a"d bavlnll' lit eeulra.l van alld to
;"lOn<1..1 fo. ' ill the end of 12.
ineb lunn.1 bood. ,,·bieh..., ","",ta,,1
e<l"ipnoeot (,n 1te<ol ..-. oiK"ol in_
.l.lIalio"o,

Th. "an"" """,,p,. app"""imalel,. 40
per "'0' of the 1_ arN, l""viog •
...uimltln~l~n. ,,_ of 6Il per
eoent. The ",,111&1 .m(}"nl of 1."" ....
,";';b1~ l.o lrame "'ill ,'at,. rro... Ihi.
...."im"m .mount, d.~llllf uJIOIl

lIIe ..q.1Ia.l nKl,,,"i"l( h.igb' anJ the
distan"" fro", II" 0,-,",..'.

oWvCoIlO,; W ""'liT

Th~ "nit 0I10,,'n ia df&ilt,lNi. for '1/10
in ,ig"ol b....u havi"g the ~U",dM..I
tlowo,,"'" tip of 7f tl<'1tteell, ~'or ~

h' oth.r hoo<lll i' ""old b<on~
l.o oller 1M tl..igll in o"ler to .e''''''''
ill. MrW)ntol eut oW pl.n•.
Wh~ vle"."t from. diata...,. th.....

.. very little ....tri~ioo of glial
i..w.,.tion. M""l oMen· "ot
d""i'4!'Lli"" o"y n:d~n in ';11",,1
i"I.",itJ_ Thlo, or ........., io d"o 10
Iho di£l',",ion of lho: .llfII&l li@"bl "ro,,,,,1
the ,"."...

AI. oho'" U;'lallce th. ligo.1 indio
..tion .I're-..... tllr... or 'our t.Dd.
of tq"bl and doe to Iho ,_ lhal tIteae
[igkl "nd..... at full t.i«nal brilli­
....y Ih.,. aro e"ti""')' adNju.te under
da~' .,,,1 "ilfht ...:>n<\itiono. A lraft;"
.iW,,,l i".tallatioo """';'tiOfl 0' oil!'
oallo 011 II>/, f •• right hand ...,m.... and
a fou.-...ay (!tnler .u.opendNi ~I
h.. '-" "'Inll'pod with tll...., I>la<:kout
,,,,itll and h.. been in OJl"""l'tiOll rOt..v....l mon,h.. Nill"h~ ob8f:"·.tio...
b..... been mMl. by oRlolera of tho
,\nllY ."d "'.vy for tho pu.t- of
ebf<'~ inll: lb••".,.:1,....._ of Ihe bhoelt·
",,' ""il ."d th.ir ",porI."ro inoteed
"r'r .. liI;'UI<J1')".,o:.oa_ ... __ It)
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Establishing The Oil Content For
Dense Graded Bituminous Mixtures

By E N. HVEEM

TId, 1. the '""oDd and concluding iDlItailment of ID article by F. N. Hveem, Senior PhYJfc&1 Telting Engineer.
Mat.orilll. and Resurch Department, Division of HighwaY', on "EalabliJbing the Oil C<!nt.ent for DID" Graded
BltuminoUi Mixlul'el."

X,y <l...igu or type "r ""nlrifu~...
ean be used ..hich ",m handle
""wpl.. weighing 100 g....Ola

(with ,,"trir,,~ '''1''" Ipprolimauly
two inch.. i..-itle diameter) Ind
which cau be op<'.ated all "j>eW lub·
j ••'ing the ..nopt. to II fore< of 400
tittle. gnIVity. In view of the rela_
li,.ely low 'peed n<juirl'd, tl,. oper._
tion "' ..."i...,l)' praclicable for Bhand·
operatoo centrifuge whieh call be
",,"dil)' carr;t'<l i"to the field for oou.
t ...l ,...lilll!'. Ti,. "luipm,,,t u......J
Ite.., "''''' "..;\,~ from the E,oit O..,j·
ner Compa"y. 161 6th A"el"'., '-:cw
\'0", .atalOll' No. CE-8535. A ...rdJ'
dome ""ver ill '""'luired in orocr to
de,'elop tbe n.-...ry .prod alld pro.
,'."t "p3.Uering of the ke"""""e, WilJl
thi" particul.... ccnlrifuge the neceo­
....). fo= can h" de"doped by turn·
ing the handl" approximately 45 rev.
olution" per ",hlPle. 11 other "'l.uip.
men' i. used, the radiu. or the ~ntri_

fuge arm to Il'e ""nt.e of the ..mpie
<'8n be ealeuhlled "" folio".. :
• • (IlPM)'_14,(I(I(I.ooow,... •_..diu. I. ;"..... to «.". of

... '1" of ",n "'"'~.
R1'll_ ..rot.tO>ao PO' ..,•• " of

...,'~f"". "'d,

See phott>graph, Figure lX, ",hic!,
.hoWl! IJI. oomplet. centrifuJl'" .ud
,pooial head and cup ,,",,"mbly,

c~""",ruo£ KI:R08K.'fR ""UlVAlL"T

'fhe proe<'<1ure i folio".. :
1, S"",u", a "'p 1\1"'ivo dl')' ....,nple

of 8ll¥regate a"d by sieving ,let....­
mine the I"'=ntage by ",.i~hl or
th. m"terial pos.ing the U. S.
S'.nd.rd No... 'ieve.

2. PI""" euctlJ' 100 gram. of the dry
aggregate l>Moing Il,e No.4 .ieye
in a t.red centrifuge cup fit~l

witb a ""tftn on which i. plaee<! "
diu or filter paper.

3. I'ltwe the bollo'" of d,. cenlrifuge
en I' in ke""""n. ulltil tlte agg~ale
t..com....tnr"ted.

4. Centrifuge the oaturaW 88mpl.
ror t\OO millUt.. at a fo..... or 400
tim.. gravity,

5. Weigh the 83mpla after ..,"trilng.
i'1jf alld deter",in. the a",ount of
kerosen. n:ta.ined as I"'r ~nt 0'
dry aggregate. Tlti. "aln" ill called
th" Centrifuge Keroeene Equi~a­

lent abbreviated to C.K.K).
6. If the .pooifte gravit)· of the .g.

gregate is appl'.,dab~v diJl'""",t
I'l'Om 2.65, apply a co....,tion It>
thi. C.K.l1. aeeo",hng to lhe ..all'
at the bottom of th. chart, f'igure
TIl, SMle "E."

7. Uoing this correc"'" C.K.E. and
per celli Ol(g"1l'at. pasoillg :Ko. J,
.i...., the indicate<! oil rst;o may
be obtained fmm d,. alil"'mCl,t
eltart, Figu", III, Seal.. ".~,"

"ll," and "C."
a. Th" oil ratio determined under 7

i, the reqnired oil ratio for tho
combined fine a"d coo"", "-/I:g.....
gale, applying to liquid aaphallJl
hayi,,~ a '·i""""il.y range of 100 to
1,000 """"nds s"ybolt Furol at.
140· F.

'fhia method ill .in'ple a"d th" 01"'1'­

"tio" eIIn be carried through in 15
ruinutoEOl or I... and hu bee" given a
thorough trial 'or the IOlISt )'''''1' b)'
fi.ld ."gin..,ro in California. Corre­
I.tion betweell the C.ntrifuge Kn-<>­
a.",e Equivalent "nd th. oil """tellt
(found to be ...1;"laot0'1 On th"
road) is ex""llelll, being a..,urate ill
at l.alit 95 per cellt of the~,

If thi. prooedure io u""" b)' the
reside"t engineer Or .uperintendent
10 oonlrol the oil contellt or the work
dnriu!,: construetiou, the foregoing
pl'<Jeedu", apfH'811I to be ad"'l.uale;

howe"er, "'hen the C.K.E. values are
d.termined in a eentrallahonolOry as
a baois for oil content recommend••
tio". to the field .ngineer, it ia then
desinoble to e1• ...ity the ap:!""flate in
terma of appropriate aurfaee faoto,..
in order that tbe field engin..... may
apply the n~'1 corrcctiono dne
'0 cloanlj't.. iu grading .. indicated by
.nrf""" area .alenlatio"". }'or this
purpoiie ehart, Pigure V, i. rnrnial,w
whieh l'ermilJl the ....ign"'.nt or •
.urrae. 00"01>lnt K, from tho C.K.K
A. iudicated by the de,'elopme,,! 0'
equation. (f) a"d (g), the "alue of
K, may be tllken "" equi""l""t to K.
and Ihu. rep,"-nt ,h. euti,.., aggre­
gate in a lal'lfo llliIjority of 0_;

howe"er, ~rtain ir\Jltan"",, may ariae
wl'e..in the """"'" aggregate is 01
'narkedly dHferent chftr.cler thall are
the fin.. U8ed in the C.K.E. determi·
nation, aod ""me eorrectio" Illay be
n r:-' to arril'e at a eo",poaile
antface factor rep......ntiug tl,~ com­
bined COIl"'" and ~n~ aggreg.t .... For
lJlio determination th. "".,.... .1;11'.....
gate m"-"t aIao be ela..ifled and Il'iven
a IIltr'""" eonstant d""iguation (K.).

AOOR""'ATE """".~'IO" 'll8'1'

A rep""""ntativ~ ..",pIe of dry
"""""" .l'!l'....gat~ "'eigl,ing 100 trra"",
pa..ing the t inelt and retained On
the Xo. 4 aievo ia placed in a 1!1"""
funnel or approximately 4 incha
,!iameter. Sampie a"d "'nnd ace
.ub",e'W-"l in a beak.". containing
ti!,!bt lUbricating oil, grade S. A.E. .'10.
10. ror Ill'. m;nll1.. at room tempera.
ttl..... The funnel i. tben lifted and
'he oii I"'rmitted to drain ror 15 min·
ut"" while the ..mpie i. mailltained
at a te",pertt.tlml of ]40· ~', Tb.
..mplo is th~n "..ighed .lId the pcr­
"",,ta~... inc",... ill ",eight du. to oil
alw:>rbed or retain,,1 011 the .t1th"", ;"
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noted. This value is referred to the
chart, Figure VI, and converted to
the surface constant K~.

After having determined the sur-
face constant Kf for the fine agg•re-
gate and K~ for the coarse aggregate,
it is then necessary to compute the
value of K~„ for the given combina-
tion of fine and coarse. When the
coarse and fine materials are all of the
same type, the values of K~ and I~f
should be identical when determined
by the methods described above.
When the two values are markedly
different, by reference to chart, Fig-
ure VIII, it is possible to arrive at the
value of K for the composite mix by
using the surface area calculated
from sieve analysis of the combined
aggregates and the percentage of ma-
terial retained on the No. 4, together
with the values (K~-K f) . ~s noted
on the chart, K17 is calculated by ap-
plying the indicated correction to Kf.
If the value of K~-Kf is negative, the
correction will be negative ; if the
value of K~-Kf is positive, the correc-
tion will be positive.

THE FORMULA

In other words, if, for example, the
coarse aggregate were appreciably
more absorbent than the fine mate-
rials, it is obviously necessary to in-
crease the value of K for the combined
min over the value indicated for the
fines alone. When the value of K,,, is
thus determined, reference may be
made to the chart, Figure III, on
which the corrected oil ratio may be
reached by using the calculated sur-
face area, the average specific gravity
of the aggregate, and the value of K,„
(Scale D to Scale B).

All of the foregoing methods have
been designed to give the oil ratio re-
quirement for use with the more. fluid
grades of the liquid asphalt ; for eg-
ample, grades SC-2 and- 3, MC-2 and
3, or others of similar viscosity. If
heavier grades are used, for example
SC-5 or 6 or paving asphalts of vary-
ing consistency measured by penetra-
tion, it is usually necessary to in-
crease the estimated quantity in line.
with the increasing absolute viscosity.

Thus far we have been unable to
develop a universally successful
method for applying this correction
to all grades of asphalt for all con-
struction conditions and types of ag-
~regate, and it is evident that further
work is required on this phase of the
problem. However, a tentative rneth-
od has been established to indicate

0

W

0
v

W
U

CN~4~T Foe OETE~PM<N/NG kf F,eo/"/ C'K.E.

STATE OF CAL/F - O/✓ OF N/GHrVf7YS
i✓JATE,e/ALS ~ .eE'SEA.eCN QE'PT.

✓AN /942

~~

Fig ~7

direction and magnitude which is
reasonably satisfactory and may be
used as shown on chart, Figure VIII,
with the admonition that complete de-
pendence can not be placed on the
results whenever the aggregates are
highly absorbent, contain unusual
quantities of fiize dust, or have a very
low voids ratio. It is, of course, evi-
dent that whenever the voids in the
mixture are quite low and the surface
capacity is high, a point is often

v

h

reached where the quantity of asphalt
calculated to cover the surfaces be-
comes greater than the void volume in
a particular combination. Regardless
o~ other considerations, the volume of
asphalt must be maintained safely be-
low the volume of the voids i~n the ag-
gregate. Whenever the values of Km
are approximately equal to 1.0 (in
other words, an average aggregate.)
this correction may be applied with
considerable confidence. Whenever

California Highways and Public Works (August 1942) QSeven~



K,,, is greater than 1, indicating ab-
sorbent aggregate, it then appears
that the heavier asphalts are not nec-.
essarily absorbed to the same degree
as are the lighter oils and cutbacks.
This coiiaition may reach ~ stage
«there no increase of asphalt can be
made in line with increasing viscosity.
~~Vith these precautions the chart,
Figure VIII, may be used to indicate
a correction to the oil ratio previously
estimated either by the surface area
calculation or by the centrifuge kero-
sene equivalent method above de-
scribed.
On chart, Figure VIII, by means

of a straightedge connect the values
on scale A (which represent grade of
oil to be used) with values on scale B,
representing the calculated surface
area of the combined aggregate.
Through the point of intersection on
line C place a straightedge connecting
«ith the previously determiized oil
ratio value on scale D. The intersec-
tion of the straightedge with scale E
represents the oil ratio corrected for
viscosity or consistency of the asphalt.

APPLICATION OF bIETE30DS

Case I. In which it is desired to de-
termine the optimum oil ratio
(Grades 2-3-4) for an aggregate
whose characteristics do not change
abruptly on the No. 4 sieve size. This
is the most usual case and applicable
to all road mix construction with
local material, e.g.

MA7ER/qL US.EO AGGREGATE. ~ PASS~N6 ~ ~ .eET. ~~ S/EVE

' O/~- — SAE /O

O/L ,eE'T CI~PQECTEO = 'J-a O/L .eET X 3O 6.e OF AGG.PEGgTE
2.65

30 ~
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STATE OF CAL/F - p/V, OF H/GHw,~+Y's

/~7A+TE.e/ALS ~ QESEA.eCH O.EPT.
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Fig- vi

Chart for determining Kc from coarse aggregate absorption
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(1) By screening determine the
per cent by weight of aggre-
~ate passing the No. 4 sieve.

(2) Determine C.K.E.

(3) If the specific gravity is less
than 2.4 or greater than 3.0
correct the C.K.E. by adding
or subtracting the amount de-
termined from the bottom of
Figure III, Scale E.

(4) From the per cent of aggre-
gate passing the No. 4 sieve
and the corrected C.K.E. the
oil ratio may be determined
from the alignment chart, Fig-
ure III, Scales 11, B, and C.

Case II. In which it is desired to
find the optimum oil ratio of a fine
aggregate having certain surface
characteristics combined with a coarse
a;nreaate of different surface charac-
teristics. This is more complicated
than Case I, but perfectly general.
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(1) From the wash grading calcu-
late the surface area according
to the method of Stanton and
Hveem.

(2) Determine the C.K.E. by the
method described.

(3) Correct C.K.E. for specific
gravity of the fines by the fol-
lowing formula

CKE = CKE X Sp. Gr. fine

(Corrected) (Uncorrected) 2.65

(4) Using this CKE ,the sur-
face area (Corrected)
and per cent by weight of ag-
~regate passing the No. 4 sieve
determine the surface constant
Kf by the use of Figure V.

(5) Determine K~ by the method
described, Figure VI.

(6) Determine. K~„ by the use of
Figure VII.

(7) Using tl~e surface area, aver-
age specific gravity of the total
mig and Km, the optimum oil
ratio for the total mig is then
determined by the use of Fig-
ure III, Scale D to B.

Note : Theoretically there should be a
correction applied to the surface area
and per cent of aggregate passing and
retained on the No. 4 sieve due to the
difference in specific gravity of the
coarse and fine. The effect of these
corrections is small and partly com-
pensating so that they may be neg-
lected.

Example No. 1—Unblended soil for
Road Mix Surface Treatment:
Data

Per cent passing ~4 siev~70%
Specific gravity, coarse =2.4
Specific gravity, fine =2.61

Specific gravity mix=.30~- .72.54

2.4 2.6
C.K.E. =5g'o

(1) From Figure III, Scales
A, B, and C Oil Ratio =5.6%

Note: If the C.K.E. had been correct-
ed for specific gravity of the aggre-
gate, the corrected C.K.E. would
have been 5.1 a/o and the oil ratio
5.7%. This small variation in calcu-
lated oil content is ordinarily not sig-
nificant as a range of 0.1 per cent is
less than the normal error in con-
struction proportions. Few mixtures
are critical within 0.1% either above
or below the theoretical optimum.

Example No. 2—Blend of hard dense
river gravel retained on No. 4 sieve

CHAT FOB COMB/N1NG Kf AND
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with quite absorptive fine material
passing No. 4 sieve.

Data

Specific gravity, coarse =2.65
Specific gravity, fine =225
Per cent coarse =50%

1

Specific gravity mix = .50+ .52.43

225 2.0~

Surface area mix = 45 square feet
C.K.E. = 11.8

Per cent oil absorbed by coarse=l.5%

~ i> c.x.E. = i1.s x 2.2~io.o

(Corrected) 2.65

(2) Figure V, Kr-1.8
(3) Prom Figure VI, K~=0.7
(4) From Figure VII, Corr.=-0.3

Km=1.8–corn=1.8-0.3=1.5
(5) From Figure III, Oil Ratio=72%

Assuming that it is desired to use
an oil heavier than SC-2 or MC-2, say
SC-6, taking Example No. 2 with oil
ratio of 7.2 and referring to chart,
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7.0'" .he ..... _.,...tbIe f<w .......
fII tJo.e nptri-..w ....t: ud 10 )Ie
Jl<4nt Co ,. -'oud i.. IBM-
... IIle~ btr 0'~.....
_ a.-l .... .......t,...J t1w ...'" ad
de,,,,,,,,,",,, t10e _Joe .'"'-1 .....
tioooIIli"" ~t I'T a.. -....t l!Ie
_rial n..,. ud eIlaJ't&.

NIati.. _IA Il.oo....... -.d ...
r-s .-ItaMo • fdMl~

""Wla tM~ d • eI.
._..".;i;.~; uocl _ -.,.
_ 10 1M __UI ia........,j ......

_ p1_teoL i. toetll&l prvtiNo u..
boP _lrirup ......in!-l dodd-­
......~ -.,. ... pm'...-t q..~
.nd io ..~tlr a«IU'IIlt f:lloq>t ,..
• r......"•.,;.1 __ <llrr'fIatiooo ..
Pfcun IV), n-e 'r\11. of <lOunr,
........,.. a ftw iIM"~ "'.......n ....
_bod Wr1 of .... ~....I oubilil,.
\.., .... trial mir.. "';1] 1M od"'l...te
Thi- 10 due 10 the rut lhr.1 any ma_

PI Vm. it will lie ......,.tfd tUl
the 1l IlUl7 will" 7.4; WhO......
K.. It I calli;" ._ 1M~
.. ,... "I~ 0' .' pt_ .nJI ••.".
oil .ill prohabb' ... -0 .. AI to

""_ I.....ponry IM"bil;t1 .. tM
-'

T.klllll ....... r"" Iool IIliJ; plant
llOIOUrllO!1Mm 'II ilh • II'.-.ded acK"Ple
hninll :u "'I. (t.....,_ ._ and
Ii.. 1.0011 ..,io ul~lIl&lal at ~.2",

il ..In lie foun,1 fl"Ofll eM"" J'ipnI
Vm, tha' flC.2 ..ill l"I'qui..., 4.2'J"
SC-3 4,1<;(. 100 l)t".'.ation uph.1t
~ I~. M Jl"'I~r'lhm Uo;t. Th_

ITon]



D.I.ns. Highway Program ,n California R.ach.d $52,880,000

Iklll made _ djfliwh toMell_
I..IM INI ,lie def.""" high"ay
PI'<JllI'Il"" by the .....11.Ible engin""rilllf
penlNlIlel "r lbe deputmen.. Never_
tl>el.......en with. d.plel",l .l.aff, the
..,.... hall 1'""':Hdfd '*I,idly.
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Th. prog..- luI ..... mad, durinJ
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Recent Highway Improvements In
Feather River Area Total 70 Miles

By F. W. HASELWOOD, District Engineer

T
lI~; ~'''''th~c lIi"e. or ;.IoTlh
~'ork lligh"'~)' betw.... Oroville
and Keddie, """finK about ~"

000,000, WlIs opened 10 t ....m" in Au_
guo!. 1937. It I.ro,-ided a low g1'8de,
relatively ""ow·'= route through the
Siem'" where none had ""i"'",l I>do""_

In ,-jew of t.he faoct that Ihe .,..,e i'
1".,-• ..-, or tloroulth "'hiel' it. lribu·
tarl.. p'''.', iii well "".,'00 by rail.....d••
pl"Olll"'"live tram" w,," anum",l In be
lil!'M in ,,'eight and not"" he'I\")' ;0
."lum... ,\ light oil treatoo ."rf.....
w.... <.In_tnleted to ..rve tl1e ."tiei·
" ..ted Ii~hl traffic for about he rea....

The Feather fli,'" lIighw.y, orig­
inall)- em,,,,,i,-ed "" """"""ti"g Oro.
ville and Q"i,,~y. two eounty """lJo. hJ'
way of lh. l'Oorth ~·oTk. ha. now bte"

Hl"'"d.d ill the jmlllie mind \(I in·
c1ude \h. "nell.;ou of th. roul~ CMnl
Quincy 10 Hallelujah al Ihe junction
of U. S. 395 about 20 mil.,. from Hen"-

ORO"ILUl-QmNn "NJT

Th. """nlry bonl~.i"g Ih~ lli~h""ay
Lb"''':;:h Ihe Can}'O", of Ih. 1""rth Fork
and ila IribUlariel i. rllgg«! and
"".,,,lie bnl ;., 1101 adaptable to tho kind
of de"el01'molll that gen.ral.eil traffic.
"",o..hIJ· 10 " m.o"immn d",.:""" for
I.a",mount.'" J"OIId., thr Oroville­
Qui,,"y mlil of Ihe F.... th•• Rive.
lIighway, 18 mil'" in l.ngth, .. 'vee
thro"~h Irllilic, Iho nalnre ",,<I "olnnl~

or ""bieh d'rend.lo a oo""id .....bl" .".
t""t on iuo tribnlui.. and Ih.ir .....1.
of imp,"""eme"t . •• wdl a" on Ihe .a·

lent of imll'"""o"'onl of tho highwa,.
i....U.

Tho Quine,r·llaJl,lujah ""it of this
high ,.. abo"t 60 mil"" ill length.
' ...."e a oountry wbicll g<!ner.l...
oonsi,lerabl. I....ffie of" """,..,..lioll&l ..
W\'II a. of a ""'nnICrdal naln...,. Com·
rnere,altrafllc oon.i.1.>< Illq,.,lr of Ir"ns­
I"'Mation of 10"," from th" ....,00. to
th~ ",ill .. of timher prodnctli r",m the
mill. 10 market aud o"1'1'h.. 10 lhe
m",os.

Major tribul".i"" oo"lribmi,,!; 10
t""me 011 Ihi. hiR\1way are the Si.,.,.a
War. 11. S. 39~.•,,,,'·i"!l" all of norlh·
C/tllt,r" California and th" V,nloll
Feed,. Road. whi.h ........ Sierra
\·aI1.r adjacent areas and of allppli""
fot rhe Ininln~ 8....,..

IT....lv.1 (.Iolo,t ..m California Highways alld P"hlic Wo,.L-



elEllU·W,U ..1m'

Tht os......... W"Y w.. <>()"""".e<l by
the U. S. ~',,_t s.,,,.ic,,, ". 0 »Ortb
and ....Ib roott tl,,,,,,,gh lhe bil<b
Sier_ ule"ding f""m ,_. .\II.
SJLut. 10 Gener.l Ot"nt "orlt. .\I""b
iml'I"O'·,,",e"t b.. betn made "" it by
lIle I'"bti. 1I<>otdto Ad",i..;'uotio" witl,
.·o"""t lti~hwllJ' fundo. 11 joi". Iha
F...thar lli..... lli,tb"'r from lba
"ortl, " ..r I'ollto.. 0,1d from tbt oouth
~t illoirodea. Tbere on! m/my .....
mill.o" tb~ ",ute. I...m" .. bury and
lh. route ill tbil oreo 'ake. on 0 .,.,m·
m.""",1 ...th.r Ih." • _ ....t""'.1-,-TrtJIIa 0" Ih. Vim"" ........... Ito.<!
.. I.~ly com ial. lIl""ret lIy
ten"i""li,,ll' ot lb il.......t hut ..
tuollr """li""i".,- -'- '" _t "n th.
~·"'lh.r Iti ••r !lilb."y.

u. S. ~. trom tbe north. eollln/l­
"teo to 0 t-r dl!ll'_ .inee t ...16a ""
Ihi••Olll.... m...."rad .t H"llelujah,
.. I,ri"",ril)' of • 11',",,0Ith ....,,,.... __.
••Ii", of both I_"~r ond bto,,>,
ao.o ...."''''1 vehid... 110.....,.,.. Iht
Hallelujah·Heno b.....b of tbla ....ut..
.io an _ntiol ""It"';"" of 1Il••·eolh­
or 1l1,·tr Jli""-.r_ l'ar1iculo.r'r i"
winter, ..·hen &nO... eonditio... "ri! un.
'a,·"....blt on other t ....l.I-Sierr. 1'Oll1".
",,,eb ..... v)' InI6a ill ",mod 0'.... I""
P...tbe. iii,·•• 11 igh"."l' to .....t rl'Oln
Ke>-.da.

The ~llni"l( of Ih. OUrrt<>1 b....'·
ni"m in July, 19~1, "fit. tlwo hilb""'J'
th"""!tll the .0")""" hod "-" o"",,..!

.~'''_'''~'''"'' h'."",•• "'" K...... .... I"••f ,••' IH;ft" •••1....._ ...m
.ft .".,... _1;'"" _ hi ...",••



for fou. ,... r Dd w ....I=e or
tral!Iot 10 boo 1 Ioall of that p~
d~ "" the $lib . 'M ud 0!Ki.
mi.tloa~ of the N....u. Fori:
llip...y, bol I.... t.Ioo. of ...,. .....
poort_nl.1 pNJdietw. for ~ lIrot
II .... r-,.., .nd entiJ.el,. dill'_1 .. \.II
..jpl ..f nIt',J... -.11 _ ~,..

It uoul*'ed tUl~ ...._
"" et'~i Ja!;r 1. ISH. IIIeUd
~ for • .-.:tbelti.... _ of the_rl_ .pplied .. 1t37 witII ........
PWtl" .t lIenittf .100 ."lieipAleCl
liPt ......1 uti IiP1 'tIlht1M I'"
for .ppru;-tet,r II.... y""...

_lfOD", """"lft."'.
I. 1» "-p uti I • ;. .t

~ip....,.. '"" r- n- that
..... , .' PO' I ~I

ol ...,. ~.Ie for ~I deftIop.
....1 Mel. hllI>n up'" .t 1»
h"'way W<julNJd 011 ..~I'"
..bied to fOlon .......1~ .....
.oil laid ....1 .. 10 .o.ieip"le ,.-..1>Ie
..i_ 'Ioa""'M, .00 lh, If"ldLll(l' ud
,1..1 ","Iet.. _ on • h~...,.

_1 1f<\ on .".h well........id"",,,
a/l...."'eal .,111 ,node bill' be ,I.-:l
III 1M _ .-.l,r I",,""..ne"t Ilem. of
• hl""n,..

...oIl....In' Iho old Iheory of 1Iot
-'1"'0 ...... to do. 00,.'. wo.k. it
h.. "01 hooen fot'nd ~o",;".l o. PIlJ.
oible in "iew of 1M ...... .-10 of 00'
hi"hnl' 1I,l"lent 10 _.nIet ....r..,..
be)'o"d ,be eapadl ~ 01 Uoe Iieipll'od
_ II f..... peri.J bl,r j. ad_
va ..", 0' Ih. Ii..... 01 itnpro ..........
ReprdJ_ .., .. h~h"" It .. d__ IOOiI.

oriotall.7 .nd ....lul.riIy, ........,.
••f..I,. .. d_JMd ..... <lIlIIiItn>C!Ud
10 __ • boow.. 0)1" ~PeetfId ~

""'1.1....-. aad ia on!lied 10 f~u,..... ia thid<_ width .....
......... ." ...... 1&_ .. tbr~..u.
--. df'<e/op aDd rilan..., udt~
f~ll_ ......It, p"ttent 01 .... _.
....-- n.e pol~ of ataJo _.
_ ...iaoo .t bidl y ....-1..... ia
...... f "-I _io ..
'""" aDany ..e ry.

'l"hoo;o _ ..,- __ -....

'iua ..f al 1 uti .......s.. _ ...
j_if\o<l u....-l 011 1» ","lid of
...podioBeT .'" ,... dioaoppoooriotl'. al·
t!KIIl.tI the... a • YMI -' for._Mr .nd ft l "'.... of i_pntq-
_. of .llan '1 .nd rrade Oil a
~t proportion of ....r u;lti"l" hin_
....,... 8~ _rn<tiott ..f .Iin_
_~I aJ>d ....le ia un.....",omi""l in
,~•• it _1.. in. I_ ..f.ll d..... rtled
.....1. 01' ....r...... nr ......ile.n/r n' \ll~

.-.It", of 1"- 1_ ia- apillil 'M,,,.1Ile ulln. lbe ...-d .p 10 lI.e .i_
0' tha further .... lboal~ of ;..
I"""''''''en••

Analyliq.he .'mlller ILiftlt" I.licb.
1NJ'I .nd i.. ,ribatan. .. eI ISII.
.... I. ,~ paiDo of ua1lIe
IleoJan 10 "'" ..,......... bd ...-II ., aD
.~ &Ild -titioaa, f..- a.oc.J liaek
of _POOl I o"'"PI dUit 011.. 10
pa 0M r _10 a1"'_1 .nd ltt"Jde..mit ....... ...rt_ Ioa~·

...~ 00" ..pitll,. aPfhoadlinc a
IUU! of i-:Ioql*Y Ret_.~

'"""'- ... -. p"rtiet>larlJ" W­
I_ QttiAQ" IIiIIIS P I a..nlt, .....
_roM>oIa 01 aIilra_t .ad ,...w
prnallo II .. 0""'1 tloat 1» .-I io
inAd lot -,- I " fOO" ......- ....

na bapl. u.at .... _,...
tItIlt of '""th"" RiTII!I" Hirlt_,. io
P"!""'"""'I II 10 .Iip_. and ,..Ie
• hMrd 611 o.a f.... I,,"t 11te~_
_ and inot.hili.,. of tbe _try

1.._1 ..ill. u~pI ht ftr7 r_
_ Pftalil "",hin, .,on lhan .i_
opanalon In ~llh "" prnoenl _li,,,.
at"n' .nd e.

... W. A. l>l ......I".lO~~n

I" 19~1 tIIa I'ublie Itw,l. Adlllinia­
'MI,;on had mati•. or I>all 101 Pl'Oll.....
In,I'...'·e......'1II th., 1I'Ould pro-t'i.t~

1>1'""",,""1 aliln''''''''' .nd rnod~ Ib<­
..me r"",oro appl,.l", here .. in Ihe
Nnrth ~·ll1'k C.nyoa ....... It&fl"l __
Itru<tion ... ,fi('!! bt1~ l£U AI·
..."". ond 'h•••..ther Hi.- JIit!>.
"'l'a' I·ulon. "'e illOl"""-'" ia
pt,*._ _ld e1i.,.te pootecl
brill..,. -.I trOItkl ""Itoaooe a .............
aItk ¥Ol_ of loo>r- di.t• .- httulittJ
If .;'hor pf'OIl_ Siati.... "'­_...........~..,.I•
1...1lt.. ~ Ad.inioualiuot Oil •
..i, .t lite liter Ki"" Ilipny
b<t..- Ktddio QU-ey

Tbe pooblot- .t .... 1941 SUo...
11;,10.....,~ f... -..lid If d...-
... 1» P KiT'll" II .......,. ....
ita lriloa .-JtfIII .. --' _II
""..-ted ;'1",01(=_" ..bielt ... all
..... ilioaal i., , .. .t ..rfariq.
,"""""lIoe ,,"eot·taOe Dait~ _ of
QttinoQ" nil alii. pto.idMI .. addi_
'iOaaI .nd .-lbl~ tnal iUft .,
a1"'_'" and .......e. .. oreI\ ....
i..t>r'Im"l ...... or ""'"",,,.

The IInp""""",",,t of Ih_ iItad".
" ••• b.h-a,.. '0 tlta enent that
fl..._ 1"'111.1 be ...d~ ....il.ble ....
_pliohe<l Oi" 81ttnded ";Ih one
",i""" ftlt'ptioa in 19011. btfQn n,
"""wli,iIIn. h.ad 100 _ an 011'<"('. 0 ..
hi¥h ....¥ _.

TI,..,.. ol'ft)J1plWt-bI .re ......
brle/\y d_ribot.1 ailh loea'iooo, ","",-b
.nd_...

n:,.,TIlf.llltl'·ER 1l1011l't'AY­
1I0WIII.I.8 TO KEnOlF.. 1t.t.ilaI.
'""" oiItJ.........r......... peoWtl'Jl"
and ...-- _ \be na,-...,,] _~

itt t.Ioe,...k. ",., ;""'0" Iill_
IIioIM of ••"n.ia! 1.........1 .,
....... plattl••is l!O f_ '""e .....
I tnotk tlt>elt. lI_J'If't and Rell
did t.Ioe -'- ia It-II. al • _ of
'ld.06S

FROll K It 0 0 1 It TliROl-GII
QL'lNCT, 7 '"" su."" piaoed
• k-ftl;" f~ ....... of
planl_llii" tIor ...n _pI&d ;.
1941 b,.' ' b11t Ruada Ad.lot.......
I.. and "'.. I ioIiJ11[ 0llftI iii
QttiW1', The tit TDriod f ...
_1"".1t .ntI 1M width r... :!:! feet
autalda ., 10.... 10 a -.xiattt.. .r to
fed iaaiM 01 Qai"",.. Coolrael for
th.. 'IftlI'It .......rtle<! to "611100 ud
)leI':..... la 1!M2. al. _lOt f.!2,879.
no. ""'"' .-pIeIld by I'"bl;" u-t.
Mlllln.I..11on In 1941 be\ ..een
Kfd,Jio .nd Q"iney ... don. b,. r..
b001l C_"",U"" ('01l11"'n1 01 __,

IIt'I69.5f>9.

~'1l0M glll~CY EMIT .'Oll 8.8
)lll,ES ahl<lI ..."1 and Jrade w..
".rdardb",l."d a .uhltanliaJ .u'f....
"""01"1". 0' _ ......,1 1wtu 1_
.bu \I In<-h... \hidE .,111 • platt ""
lu.fa";". 21 llt~'- 'hitk and 22 f_
",ide Tl,lo r'''''joooo, ... 8Itltnllted
1»' ll.nttI lJ.... In 19-11 and 19-1!, ••
a _ of,161.888.

t'Rt))f lIEf"KWOrIlTH EAST
YI.)R ,,J lIlI.F.8. t.Ioe uiotinr r'Oad
--"I 10 IInal alirn_ and .--.ad~
111 -.. a period of n;'~
......... __ oiled ..,. the
'-"'tiOII --..... ..rlaeod
.nlk pWt••OIiJ; !I and !:!
fl!!f't ..ide n. -' oI.e b:<
,...... atod lIeF._ .. 1,..1, II a .­
of t46.66S.

n:-: l' !;( 3!l', IIKTWEE:-: ('(1"_
ST.\;o.-rI,\ ,\~n IL\l.I.I':Ll:"JAlI.a'
W z,,-tioa •• tII lite ....tItoI Ri.....
lIiJ1tW'lJ', 1!.1 _Ilea. t.Ioe ..... i111'
~Iion ...01 .-I·.bod ...rr.c;,.
.........f."....,l ..ilh plan....ix t....
!I 10 I h 'hlell .nd :!2 filii ..ne
Tllil -' dona ..,. Pftdm..ben
ud W io 1941, al • _, o(
~,41!.

OS 111 P.HRA W A 'f. lIKTWEf.;\1
('RP.!lCF.XT Mll.I..~ Mm GR.:&S"
\,11,1,&. ~ 2 )1II,.:s. whioh ... orl"
In_II,. .Mld",1 .nd oiled "" the Pnhltc

If..ur.....~J ,....... um C"lifor"lfI HJRhu,'fI)" ""tI PlllJl1c W, ....



I

-,..

,'.~ ....-

1l()jO(I~ ,\dminillntiou. III ""'''''''e,,1
of road·........1 rrue Zi '"eh.. ti,l••
"l<! :!2 f<oet wid plued in 19n
by 0....,1"1 II aDd .. ""'" being
.....J... b,. d.,. labo' at • K....... 008\ of
'lJl.I~~.

On U>8 Si...... \\'ay the I'ubl",
lro.dI Adm;ni.!••!ion ooml1ldod in
1941 tw" unita. 'rh~ ,"'0'. done COD­
aioud of gradiug and J",,'-idiDl a
,t,bili""" baae Oil wbitb tQtll~ OUr_
taee .. ill be Nquired. One unit of 3.8
mil.. ""tendod rmm G_Il.ilJ. north
a.,t! the other of 6.9 mil....... bMw.....
C.....,."t ~lilbl and lh. PMtb,. Ili,"••
lIl"~w.r lin' l'ulC>tL The 'I)PI"O~i.
me'" _ of 111. O-....HIe UnIt ".,
1t6~,9$ and of the ~nt ~lil1. 10
l'anon unl~ $299.702.

The o"",,",'e l~l{th ot ..,·.....1
",,;\.0 ot ,h tb•• lIi.or HillhwAy,
<>r Ita tribut ;... on wbi,It i"'pro,·...
-..1 ...... eoml,leUld in 19.1 or 19t2
by,,,,, Stale or the I'"bli. 1l0lld. Ad­
",;"..,..,10" III 70 mil ... a"d Ih. 1It-
l~lt._t "87.1114.

".,.UO'KIf." ~..... CONT'Yl-"

The ..wk ooml~~''!d QtI th_ ......u
;n th~ ~lIc..,nt b"nnial ".riod d.....
Ihe Fu,hee IIi"er III.h ....,. or lh_
d"~ci..,ci,," tl,al a.., ,he moat p....
nouno«! .t the ""'''''''1 .1U1 <:OOlt\.
lui.. a dtflnil~ and app"""iable <:on·
lrib"lion t.o boiler ,..me "",vii'! in
• " .. lhTVUgh lhe a..,.. ,."" ,y~ and

l",llcr" or Ihe impro'~1 m'II' be
""min"ed '''od U""dN for .n in·
d"~";le ~riud if the bi«hway .)'Item
in the ...... io 10 he I\&ndanliud ."d
....,ngt.!l.nod .Iid'ao:torily 10 "',v"
.ven pr_l'Il l'ftIui""",ent&

Condilioaa AI 10 the in..dell"""y 0'
Ih.. poop ot bighw.,.. to meet ....­
qui........... ot a IrII/!Ie th"t h.. on\-­
lrr<nnI ex"""I.'io........ bUl ......pli...
0' tho8e applieable to) allY o,h•• gl'OOP
of bighw.y. in Ihe Stale and .....·e to
indi.ate Ihat even the <:omprehenlrive
l''''fl'r.m jL1lll: "",npleltd he........bile
all'ol"dinll' m"ch ....tief, io "too lilU"
nnd too lale" to u.ep up ...i'h lr:ollle.
Tide d"velopment of trU6e oeeulTld
ill _pile of an ..I....., compl.... I.ck or
do'·.'op,,"m~ oa the _ ;"'por'am
"ibula'1', the Sierra Way, a. 0' tJ>"t
d..re, .Alto oa the ~'''Ih.c 1I;'..,r
lIitrhway i...,I' Ihe unimp""v~t IIn;t
bet"HI! Keddie and Quincy wan wry
....e d"'.~t to trAl'lk- Thill "nit,
b" , ..... in the p_ of im_
proftment b,. the I'ubli" ROlid. Ad·
min"""'ion ... Fo,..,.t lligh....,. ud
...... ""mpl~tcd 10 ita lnital .ta...., Ill.
,~ 19~1.

"II.... «>_ ,.. aida', ..,1'"
d<tbo.dod , L "Dlol.·, _,
," """I. Wow 01110,.

·1I0a00L I'••1,.. .. I' .............. -.I_·.k.....
'... a.,.. .... r...._ .....,.

ALASKA WARTS IT
Tor.;,.... of ......~.
0Mc0 .f HI_hw.~ lh_lft_

.ft~ S._lft"ftdoft' .f
PooIot.. w_~.

,.._ .
.. ,. ,. w. H_
C.llt.nol. HI_h......ft~

P ;" W_.
.. ft,.. c.rl"',n'.

ON' H.,.,.,
Thlo .!II•• ,.•• I~ ""'" _1 .

,._ ••••• ,~. m.II;._ II" I 'ft_.
...Iftl p.bll...... , Thon~lftl 1ft
........ I .m

W ...... ItI....
HI,hw., ~.,.I_,

RELEASES ioo,ooo TONS OF STEEL
,tt • _. I~"'"",0....... 001. II. r.

.......... c. ~.~"'r ot_, eo.... of
1;00:_ , "00 "'" ".".. do"",
__ .-, ... ""-' to> ,>lor ."",.d
ilo',OOO _ ,_ .......,. ooI...r.. _
,... 200,000 _. .f .,..1. Tba' .­
..... It I....i ... ' ....... ," build TJiOO -..........~

s..", lood n! ...
.......bt ..... ""T .-. ni ...
"'""'" 0. ""••I.d«' ,. ,,,. It 10 ...u..

1I..I"'-lJo r'" k.........,. I •• II....
,..1.1

Wif.....S .. I ...'~ ..., 1 _ ..,_ ,•.... ,...
C..li!on.;a Highways and Public WorkJ I".z'" '''''I
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25 Curves to be Eliminated on Lateral
Through Mendocino County Redwoods

By L. R. REDDEN, District Office Engineer

X'H'Y. .....n of "irtuaJl}' 111. "".
'ire Anl.rief,n ~iod in C.h.
f"mi._OIe" .. the~nd

of • _tion or tlll MeI>Onald.IMh..
SIll Hillh...y ill )[.nd...ino Co"",)'.
bet..<!'tI' Plynn Creel< ."d S.... rn>. em
SUII Sip! Route 2tl, th Iltlpro,·.....nl
of ..h~h ..... ......,tI)' pl,"",1 uud.r-,-The inlpro'·...,.1II • 1.....1..<1 • fe..
mil.. north..-ed of thl 100«' end of
And."",,, Valley, .hieb ..'M ""lIled
in 18.>!. !'or 10~.. llu:.....ttn, the
""Iy _III of __ fro'" 110. ,all.,.
to the So" PN"'iIro Ray ...... ....
Onr • pioneer rtlOId hy "'" I.,...,. 10 the
.o<uh_ to • """n~lillr ......1 .,
CIo....rdele.

The", in l~[, the l'OI<1 .11 ~

lended ..alerly from tll. ,.lley 10 Ih
.- " the ",oulh of tbe Albion
lli,·e. 'The UI..".ion WII mad. prl.
",eril.r 10 proTidl ._ fOT Ill. II ....
p<lMl or .....i."ltlmtl prod"d" from
the An,I.""", V.ll<-y to 110. Ihrivi,,~

"", ..",iIl «w,munili<oJ 1}'illg .long 110.
fOIot. ...., inpld."t.n,· 10 ~;'" " mOre
reedy e_ 10 Ibe otIlJ1l<le wwld

Th 1"...rinK .IRndeTtl. "'.....
th_ Iui ' of ",,,,,t 1,10"'" work.,
• 1_bl. ,..,.., .llh • minlnn"" or
.."rIE. It ..... oh... ,>er 10 llO ....."nd •
t""" th.n to ."t ;t d""''' The "nil
bet"'...,, ~'lyn" V_k ."d NI"nrr"
10.. ...,nllned "Iry m"eh ... ithout
phen!", to '11;' d.y, rX"'"I)\ for minOT

lu.illle"aJllt> impru,'.men15. oih">: ••Jld
ti,. ""pl ....'''.''t of bridg....

The route remBined utlder the j"ris­
dleti<ln or ~'"nIIO"illo Co",,'y ""til
1919 he" it ,"'aR t'''"1l inw the S'at"
1Ii1lb ." ~J"len' by the thinl Stote
hiRhwn}' bond .et. Sin"" the", illl_
I''''VIlllellt. h.\\,. h""" mad. in the
"'utI f"'lII tl"''' to time"" Ih.' {If tbe
tew """'li"i"K "";IU!.ro,·ed _,""""
~hl ~'tPltl f'..... ,x",arro ""It .. hy
fBr Ihe 10000t oubsta"d.nI.

The ",,;"ilt~ roa<I 1,.. beeom. en·
ll,...ly """'["'1"nt. for p,...,,,t<lo)' trot·
fl. 1"OIl"item."tI due w Il,••l<leply
I'ltehill ll lIT...te, the mony """'l'
Pl'I!l<ted "erlleal eun'" Ind Ihe _Imoot
'''lIulnr .till"".."t i ."d in mony

[SU_nl



-_.

pIoca tk.....Jbtd -rr- .. 11
teel. no: baa.... of ...
_hurd _,. roid d.. 10 tIoo ..,.
i_........ I. tIM: =. I el •••bet
by tnaft I ,... lhe Fun
II....,. ....1 Mooul 193:1
wido lhe okdiM and _.... 01
___ ollippi:lf:

A..~ 01 tIM: rol'-i.... _­,..,.Li... eb", will ind_~ tk~
., iaro," ••1 111.01 wiD he _.
pi...... _ u.. J'f'l'jeeI- "..,~.~-,...-- -'"-'" _IM __ • I••~ .....L
T...'.-.............. _ .. _........._-_.... _...
~--... _- -.... ......-.-_ _ 1110... ___-._-

....ftln .... •..... ._U"__ 1,,__._'"
U-- ..."" Bl't ...

Tht ..,.,. .01 rollow ,. I....
""hoti." ~; ......b_!be ; 1&.
"'~t oill he """-'1 by _ or
-.u.-lIowio,:: --u.", I'O&d ....tld
""'0; and u.. -..,. ~..d~I&'iono. III..-w .-in be en.i~I ... elh~I ....t.ed to
1/l.1 \.....n ....,. ..-lil,. ~..1&1c tile
.-l I. /li$!> 1f'O"

Th. ptom'-.1 r<»dbod" 2G t_ wide
in ."Ill ."d 'l8 foe! .ldoIln 11110 An
",,,,,11"11 ""loelM ....I.riol 10 "" Db­
1.0,,,-.1 bo'" willlio til. oIos-~..-t_
of tM NOMh )...... b...~ ," to be
plooed 00 lbe .o.dbed 10 dept"" 1"01'1'
'og up w 1 ~ foe!; O~t tht ""I.e.""

,~_ .. _. It)
.. '- .l.ft" _"'ft ~_.~".r (.H•• f ,100 oro .

• wI 'ft'. _ ........ '.' .....~.

ISenn'Nn!



RO"'OS STR ...T"CU:: N"TwORK
Con...... c........

................-oJ. ...'O'.,-. .... j •
•••• "'d...,· ....loot• ......._.

lI..d ......d· C.,,,~... .. .,..........M!.
I.....d...• ....dl •• I." ...d...•, ...."".. C.,.,fic."o. .,_",".,

" • •,u 'U U

• • ••l'I.l12.ooo '1.s&2.000
.m,_
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~ ... ~

• • ,
• ,

""'33,4/10 loZ.l'MO~ .,~-
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".. ,..
••""11/,100 ,,-

"1l.4

•,
IoZ.l.l.ooo..
~•,--

....J..,.
c.... ;!Ie<I ..
....d' ••

c... '~•••;.n

"~,
•

",~,l'OO

~.-......_ of ...../00<..
N'IM _••.• _......._•••••••••••••••••• __
• .-14.- •.• •. .•.•• .•.•. __ .•.••••.•• _
c _ •• ,,*,,, __ ..._~". . .

.~-"_N' ., ...../K••Milo. •••••• _ __ ••• • __ • _......... -.. -.--.................•................-- ... --
0. '-•... _•....•.. _ _. ._. _
..."'..~. . .._-_ _.. - -.- _.".".-- .

"e:" .......
.......... of joe __ •••• _••. __• __ •••• _ •••••••• _
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D.I.ns. Highway Program in California R.ach.d $52,880,000,e-,..... , ,,)
Ace.:••

no ,_ .._ t<e<lI __ h<I i«to _.-100 oK I. _100 to _ tb_...
_do .... 'ko DI.\oI<oo 01 t...._ ... 1M dol_ )1aIo ~ no I hhllo loot.lo • ..- _d ....Jto<t••n« t...."' ..._. '" ,,," ,..... _w ~ __ ....,. 0, In ..._ of b"~_.'_..-_. lI ilo _ '" .bo """" mI,.... """" ,.,...,. 10 .f
,h. ,~•••."" ",,_1_ ..rI "" '" .....- bod" • PO''''''' _ .op"" ..'_" 1. no
lorido.. , dod I. "," 01 _ ........ _ ..1-.... _ •• 0<1 _ ....... ,,_ ....-._ n.o ,10..
bo.,twJo .., <100 01 ."" 01 .;':"war- _ h ••n, .....ol0oi ""oo __oil .. noIl__10'_ n.o .nd,... 1..01 ~ hl
I.........,oi<. _,...100 to> , "",'.'_

I'""" ,•• do'. 01-. It __ ,Ioo, Col 10 1 ..-f ~1aIo ,. , 10>, 'ho, .,••, 10
bolo......... ,ho lJhl_ 01 II~ '" ..........b" <>I tloo :""-' -.

Caution Urg.d To R.duce Crossing Accid.nts

Dun:CTOIl of I'ublie Worb,
Prank w. t .....rk••pPM!o to
",ot.ri,... to uerci!le ""I ...."'.

e.ulioo M Cl.ilroa<J BlId high....y gnod.
......illllS.

Dire<!to, Ct.rk oaid b.. app",,1 .....
di,.".,ted ...peei.])y 10 ddenao mdunry
work.... in oroe, to reduee lI,e "alarm
ing" de&th .lId dl...bility toll ..h"'h
";" m"kioll' ""riouo in"",d. ,>11 m.o·
po...~r ,·it"ll,y ,,,,,,ded '0' th.....r
./ror\., "

"Go'·enlOr Olsoo It", ..kO<l n'e"
~ir. Clark ... id, "Ro 1, <1 of tho St.ot<!
agen.y ..hiei, .ul"'r'·i our higl,wo.yll
to lIOund nl"g 'lI,i,,"t ea ....I."..
11_ ...I,ieh it """oibl. for ,,,,,ide,,l/I
...hieh h.ml"'r 0'" ,,'ar "(lnlfl....m,

"lllortQi"g "1_1 III I'rud"etio".,td ill """'y Olh~r Ii"... 01 eltd••v,>,
dirtttly oon''',d.d witJ, Ih. "0' I'ro­
III'Om ia .ddi"ll" to the .""ide"t ,,,I.
Ih rollllhollt tho lIOunl ry.

"~I.n'l"lwe. !<lilt bJ' _ide"lal
d..lh loot yoa••""Id h.,.., built 1,000
,,"-vy 1:>0"'...... 20 b-ttloohil'" .n,l ~>QO

doot.l"O)·'''' ..
Ct.... Itat.d Ullt Itatilt"" 0' the

Bl"Otherbood of 1~ltlOli..., Pi mon
• nd e"ll'io~fJ>e>\ ......0 folio ,

"~'" ..... a 30 p"r ...11I i",,_
in /:..d. ~.-ing d..tho in I~ o...,r
1939 and Loot , r Ih.." ... ailllOlt
• II) I"'r ....., 0'. 19.11}. On.·
thiro of lI:TWle o"";ll!l" ......It;''' .'"
I'.........tobl... AlleOr'dinlf 10 the uu"r_
ot.,. Com",""", CommlOlioo, 3S po1'

ee"t or h ..",id""", !'MUll 'rom
aUlo",ooil modli'4.( inwll,. ltid.. or
lrain..

"1_1 ....r, 1.931 I"'............ t,,"ir
Ii".. ill ..il.-I vade • .-iug ....i.
,t."to; th.larg~ nU",,,"r oin... 1931J.
O"eillll' the ..m. y"I'-I9U--4,8IlS
...... inj"."d .t Ilrade ...... i"I""
Th.....'.'" 4.820 of th__ide"u
r""""I0<1 ill 1941. the Il_tdit Iti".,.
1~~1. I" tl,e n"t tit n>Q"tlul 0'
19·12. 5t,2 1'"""""0 '" kill",l and
J,580 we", ;'lju...l O! gntde • .,..j"p-

"COlllj.nt,etl witb Ille 8.., tit...,
,,',,"th, or J9-ll, lh. IIumbe, tilled ....
o,er 7 J>er ''<lilt i_t.r, .,,<1 d,e lIU1n·
ho. i"lll",,! " •••lm08l 15 per """I
II_Ler th." i .. 1~2. Of /lOOrtle. in.
....""" Ir.lII" hellOl,t.". ,h. lJOlOn.
ti.litl.. or .""ill."to. The 100 mil.. 01
Ir.trIo III 19~1 .....e .Ixoul 2 per oent
hlICher th." .Ill' y...r dur;llg WorM
\\'.r I."

Grumm Loaned to W.P.B.
As Priority Consultant

~""'l J. Oruo,nl. l!:"rioee. ~f 8u.­
"','It .,w! l'lalll of tb. Oiv~'o" of
llirh.-.,'It ppointed Conou!t..m
to th. llu 1U 01 (1"...,...,,,,",,1aI [I.,
q..I~......,u of I"" W.r I'rod"etion
IklI;rd by ll ... ry llaveri.k, CIIid of
the Ilu .....". Ott Jun. 1....

~t,. Omm", ......11ed I~ W.....i"l·
IIlll 10 "'''1U1I with Ilyron &<>It, AI­
_*"nl 10 ~I.n.,. ~I • ...,n.k, In ...rieo
uf ..,.,f.~n_ ~" prior it,. prooeolu",
...loti,'ll" 10 """" P"Ojocto. ~l r. Gru",'"
~porto.J '0 tI,. bot.....u ehief on 'h ....
_ull 0' th_ ..,nf.""'..... The ...
I'0l.,--""",t 0' <!>On&Ilh.... ' .I,OOul 00"'·
1_liuu. wOO """"e 'or 1,," pu."...of
..,.tt'm"n, •• in~lio".ndOIooy
", priorilY l'.-Iure.

10 ""diljon, Iht W•• j'rod...IIOtl
"""ro flu,,",",' Chiod -.liM Om""" to
~nl him .t vital annual oo.ro
tn""'i.Il,'" in I,," "oderalllegi"" on the
WOIII-.t. n-"""'-'ngs are ~d .1
Salt I..b. SHult .1Id Sa.. ~'ro..cioo<t.

Mr. Onunm will .umd ..... or
""- ",_inp .nd ....ke ""porto to the
Wul'roduOllo" IJuaro IIn uon proj.
"Cli hrought up 'or "iso ion 0J>d the
priority pr<ll)l'(ln", ~a'ninl!' In them.

(AM.... ' ..') California Hlgbway. (u,d Public WorL



By G. A. TILTON, Jr., Assi~tanl Con!itruction Engineer

.II ..,I f J.t- • .-."." 'h ,,, of • Joto' 0. 1 Y ••
_ n.. 01 Cu, _ h y .f C~I...-t PI."". ""ll bo I. '.t....
;.._ of C.III '. "".h"' P"~h. w...... M••••' .. t 101010 tho f."...1.1
T, • ~.i.f ' " ...

PerFormance of Culverts and

Survey of Culvert Practice

I '" SO ~',\H ... SLt.I,....·,d~ polici..
are eonOffflfJd, high......,. d""inai/"
in Califon,i. botran wi~h th~

ina"ll:u1&!ion of tho Slate llill'h...y
S)lItem in 1912. At that lin,., r.i".
rail and MlDD! data thn>ull'houl Cali­
Ior"i. " .•,.., Ule.~.c and ",,",uer<.>d
and ~.r.ll)' inad~u.,.upon ..l,i.h
to predi«te ongin""rinll' d"'illl,

il ,,'&8 not mlli, 26 y..... l.t."., in
1938, tI,,,t Ihn II .., or ",,...cal gen....]
.to...... of eU..me inro.n.oity _ucr'«1
to t ..t lh.. ,-alidity of • quar\o.·
""ntllr)" of ),ill'l,way drai"",," pro.,.
.i",,_

•\Jtt'ongh dr8inago .lruelUr.. in
1I'. n" r a 1 function"d pti.fAewrily.
the... we"" ,"meient l"eonlli/lte"ei..
in the perfo",,"""" of eul"el1;o and
drainal!" fAeiliti... W warra"t a OOIn·
preh"""i",, 8'udy ..ud .un.."..

""IOT HVoltUlll>:D :rwo vY.... 1lA

Suob a Itudy wu ordered and ""n
do",oo 0"0' A lwo-yNr period hy •
jol"t dopart",e"...1 ""mmitt... of tJ,e
Di"is;on of Iligl"nyt;. Department of
Publie Works. eomr-:-J. or tl'o fol·
lowin~ ll"rwon"el:

11.. Robinaon Rowe. Alliltant En·
(ill"r. Bridi" Dep..1mellt.

11.. L. TbOIlllLl, Alliltant Enr!n"r.
SlIrVeya and Plana.

C. P. Woodin. AIIlltant Malnte­
nanoe EnPeer.

G. A, Tilton, Jr.• A.uiatant Con·
ItnletiOIt l:nrmeer.

Field oJ:.er,·otiona And atndieo 1%"­
ering the enti'" State Indi.."e that
""h'ert p......iee hu I"olt _I the
otage "'h"", "",pir;""1 detenninati<ln
or the aiM of a enlvert Olle"iu,! ..
Ibe .U.importanl -.>t;"1 of d.....lIn.
emph..iud 10 the I",illt or dilll"l'1lud
of othet" h)'dnolie and i"a.ll&tioa
"""-oemeot&.

Suggeoled and reeommeoded
eh",,~ i" eul....rt pl'Bct.ice ....ultin/!:
from the eu_i"" ......·eJ· a", bei"g
p""""nt.ed with lhe objeel of engen·

,l.ri0lil' and eneouralink 1>r0ll'UlliTe
poliei..- abreut the lI"ld of upe.ri.
mentation ."d u""rie"",,-

I" v,"w of the I/'<Dero.l l"I.~t
.ro,,~ h.,· ,h. "",,,,,,,i,,_' lIndiolC1­
r"""m",."d.tio"o and ...,"oIUllio..... a
..rie< or .rlid.. II to;> 10" 1'..... nl.<I I"
."l~ltellt i.."... of the CaHrornia
F1igl'WRr. I"d Puhlie \\'o.k. Ma~.
,illt. ~i,,,,i"lI" will' tbo 8ep,,,mber
!Ml,e. t,w~til\l tho rollowil\lI" ."bjeo1.e
perlli"i"lI tQ ~"h·.rto an,1 dralnoiltl
"" l~. Calif,,",ia State llilib,,·.y
>lyot~U1,
1. Comparloo" or bydrololJY ill 0&11·

fOnll1o and mldwUlenl and eut­
ani Uniled SutH.

2, Debrll con\.rOl al culnrt en.
trancH,

3. Culvert 100&llon and 110p".
4. Culvert .nt.....on. h.&d",&lll.

.nd drop Inl.U.
II. Culvert outl.U Uld endWlllIo.
6. Sipbon culv.rtl .nd ....1'11'.

culv.rtl,
7. Filld hllUl.il&tion of culvertl.
8. Cl&llIiflcaUolI ot eulvort IIUl &\Id

Hlectioo of culvert type•.
,. Ra.t.ed ",1,1.""1.,.. for eulverta.

10. Mo.lntananc. ot cnlTerlo .nd
dn.i"... dltcb ...

OUII. COUNTJl.Y

.. Let our lubj«t be .
DUll COL:NTlty.

DUll WJlOl.~: COUS-Tln"
.nd "otbint but

oon COUNTRY.

Aull by the hlCiillng of 000.
mo.y lUt """"Iry i""'lf beeoole a
, ..., a"d ",~""did monument,
nol of opp..-ion ."d tel'TO•. but
of wIodom au<l 1_, 11>(\ of
libel"tJ·. upon "hi.h the wo.1d
may _ with &d",i"'lio" for.
en'!'!" I).nie! W.looM•.

25 Curves to be
Eliminated Through
Mendocino County

'00&11._ ,_"", 11)

",ater\oJ a tl,_ Inch IOu'" uf ,lnvel
b-.e .. 10 be plaoed; and 1In.Uy • I>Ile
Inch _rinr oou_ ot road.ml~ ;1 1.0
be OOlllll~led on tb. rrav"l buo 1.0
Ihe full widlh ot lbe ~lbed.

Milch of the """,nlry .e...·od by lb.
project Will OnH eoVlred by de ..""
r..hroo<\ foreot I.,td whieb 11M la"""ly
been ~u, ov., 1l0Wi!"ot', A ....ry hea""
illnd or vi'rlll timbet "ill bonl...
Ih. projecl, .

Th, heavily 'im""....1 t. r. I'"
aOO""d' wilb redwood lreM .a"Ki"ll
liP 10 .l"ht a"d 10 reet In <Ii.met"r.
8omo Idea or tloe oo,'e' may be pin"'"
wh.II i, i, ItAt.d lho~ the dearilll
"~l>"""" f(lr Illil 1,90 mn. pr<ljeot I.
'15.3~n 0' 26.8% of tbe cntire bid
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Highway Division Designs New
Traffic Signal Blackout Unit

Highway Bids and
Awards for July, 1942
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......... ~ ......n,t ..
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,U .... l;pta, lire« lip"- .....
.........~ lidlu .... tIoo __•
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I.e, C'*-l Kinaif~ tlr.aI
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t ....--J d.....' ....-e ~
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-... I"" I .... I"to oiIiible (J'OIa liI.
orr
~ ft. ,- "11_ 0"1 1""! I;'" ..,. _

_ .... --......, r
ro.-., WII _ _ bolO ..... 00T'0

..1• ..- __."
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