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Safer Highways
By C. H. PURCELL, State Highway Engineer

SAFETY on our highways is the
great concern of many individ­
uals and organizations.

Tbe ~'oad building agencies through­
ont the country have a large responsi­
bility i.n the construction and main­
tenance of the highways and can con­
tribute materially in the achievement
of this desirable goal.

The United States Bnreau of Pub­
lic Roads, the American Association
of State Highwi'ly Officials,
through its committee on design
and its special committee on
design poHcy, are sttldying and
promoting safety design and
constl"llction of our highways. to
impTove tbo standard and thus
reduce the hazard to motor
traffic.

PROBLE~{ MORE SERIOUS

The problem has become more
serious because in l'ecent years
manufacturers have increased
the normal speed of the vehicle,
both trucks and touring cars.
There has been a decided in­
crease in the use of large busses
and of trucks and trailers op­
erating at high speed. This
means increased hazards for
both approaching and passing
vehicles.

The present ten-foot width of
lane provides insuffieient clear­
ance for this increased volume
of vehicles, both large and small
operating at greater speed. The
timid driver hesitates to pass
trucks with trailers and t.he wide
busse$ on the ten-foot lane and
this has a tendency to pile up
ears behind him and to require a long­
er time limit for passing.

TEN-FOOT LANE INADEQUATE

When the faster moving vehicle
overtakes the slower one, which is usu­
ally the wide type, such as truck or
'bm" vision is obscured and the result­
ing effect is that when the faster car
does attempt to pass it s;wings out
widely both for vision and clearance
and usually passes beyond the edge of
t.he pavement onto the shoulder.

The record of traffic accidents in
Oalifornia shows that the percentage
of overtaking accidents or sideswip­
ing, is in excess of the approaching
type of accident. Evidently more
clearance is needed. Experience and
observation both confirm the conclu­
sion that a ten-foot traffic lane is no
longer adequate for modern high-'
speed traffic.

The California Division of High­
ways has adopted a new standard of

C. H. PURCELL

construction for state highways
which provides for an increased
width of lane. The present ten-foot
lane is to be widened to a basic
eleven-foot width, making the two­
lane roadway 22 feet wide instead
of the previous 20 feet.

NEW WlDTH DESIGN

A standard of ll-foot width of
lane for three-lane highways has also
been adopted and. these will be de­
signed to provide for future expan­
sion into four-lane divided highways

with minilUum loss of investment.
The multiple lane highway of fOllr
lanes or more will be a divided high­
way providing for two l'oadways in
each direction with a dividing or
separating strip between them. The
standard of construction adopted for
these roads is a 12-foot width of lane
for the inside lane adjacent to the
dividing strip and an ll-foot width
for the outside lane. The inside lane
of 12-foot width will provide more

freedom for the cal' traveling
in this lane while pnsslng and
greater freedom and mobil1ty in
case of crowding. TIle outside
lane does not l'equire this addi­
tional width since it has a
shoulder still available to maneu­
Yer opon in case of necessity.

PLA N FOR rUTURE

Only a relatively small per­
centage of our high (,\'ays will be
of the divided type. The ma­
jority of our roads will always
continue t.o be two-lane roads
since that width will accommo­
date the traffic requirements
based on the volume and char­
acter of traffic using them. Our
planning of the narrower roads
now constructed must consider
the ultimate development or we
will be forced to waste some
parts of the pavement.

To conform to this additional
width of pavement on the road­
way we are also increasing the
width between curbs of struc­
tures such as bridges and grade
separa.tions. The additional
width provided is two feet be­
yond the edge of the pavement
lanes.

In other words a bridge on a two­
lane highway having a 22-foot width
of pavement will be 26 feet wide
between curbs and the clearance on
a structure on a divided roadway will
be 27 feet bet"'een curbs fol' each
roadway.

DEVELOPING DESIGNS

Designs have been and are being
developed for this widened pavement
and also for the divided type of rMd­
way, both for new construction and

(Continued on page 6)



By O. J. PORTER, Associate Physical Testing Engineer,

Materials and Research Department

Drilling Costs Cut by New Rig
for Foundation Investigations

INDEPENDENT POWER UNIT

The power unit is independent of
the truck and consists of a Pord V-8
motor with a five-speed truck trans­
mission mounted in a K. R. Wilson
industrial conversion unit. This pro­
vides ample power and flexibility
with the gear ratios to meet all
operating requirements for the
variollB types of drill tools. A heavy

(Conllnued on page 28)

MOBILE EQUIPMEN'J'

'fhe rotary table is designed to
operate at any speed between 5 lind
50 r.p.m. and ca.n also be used for
driving Calyx type rock cOl'lng bits
up to 30 inches in size. It is not con­
templated that this type of drilling
will normally be required a.nd large
rock core bits are not, at present, in­
cluded with the tools for the outfit.
The complete rotary mechanism is de­
mountable and, wben desired, can be
removed from the main rig frame in
thirty minutes.

DESCRIPTION OF DRILL

All drill units are mounted in a
welded box·type steel frame con­
structed from h.eavy channels. This
frame "is atcacherl to tIle h'uck chassis
with six heavy" U" bolt clamps, but
the outnt can be quicllly detached and
moved onto a barge for drilling over
water or sl(idded t.o difficult boring
locations on steep llillsides. The
equipment can also be readlly rigged
for driving light piles in marsh lands
or river-beds whenever a temporary
trestle or working -p11itfonn 'is re­
quired to reach such inaccessible loca­
tions.

the bucket. Large diameter holes are
often desired in earth and soft bedded
shale formations to determine ground
water conditions and the dip and
nature of the strata. Undisturbed
samples of large dimensions can also
be obtained from any of the ground
explored with such borings.

Porter rig with tools in place ready
for operiltion

POWERFUL DRILl,

The combination foundation ex­
ploration J'jg described herein was
designed .for churn drjJling, rotary
boring, and for operatjng tJle im­
proved type soil sampler, de"eribed
in ,( California Highways and Public
"Works," July, 1936.

Tlle churn drill wjth a spudding
beam actuates a 500-pound hammer
to drive the sampLer outfit and also
breaks through large boulders and
solid rock with regular well drilling
tools. A 1500-pound string of tools
wit.h a 6-inch bit is included as regu­
lar equipment. With proper bits,
eight to twelve inch holes can be
opened through rock to a depth of
400 feet.

A thirty-inch rotary table is
mounted on the back of the drill
frUffle for driving a 24-inch auger
bucket. Holes up to 48 inches in
size may be dug with the same tool
by attaching a reamer to the top of

T HE Equipment Department has
constructed a com bin It t ion
foundation drilling rig from

plans prepared by engineers of the
lVlaterials and Research Department,
Divlsion of Highways.

'rhc equipment described herein
was designed and built after a num­
ber of years boring experience with
inadequate wen drilling rig.'l, and con­
struction or the outfit was resorted
to only after a thorough investigation
indicated that a suitable outfit waH
not. mauufactnred commercially.

Commercial machines are uHually
built for ouly one type of drilling
and the tools desigued for opening a
hole to water or oil bearing strata.
Foundation explorations, on the other
han.d, mu.'t determine not only the
type of material, but also its condi­
tiOL1, in place. Special equipment and
tools are, tJlerefore, required to pro­
cure undisturbed cores for determina­
tion of moisture content, density, com­
pressibility, and shear strength.

[Two] (Septetnber 1937) California Highways and Public Works



Upper-Combination fOl.lndatloll d~IIIIIIIl eCll.llpment dlsmllnt led and ready for road. Lower left-Closeup view of rig shawl ng
aalld bailer, extension rod for soil sampler, ..hurn bit, rotary bucket witf1 Kelly bllr and driving yolk, and the sampler animbly. Lower
~ight-Foundation Inspector sitting in top of 3D-foot boring following Inspectlol'l of the grOUl'ld to bottom of an BO-foct hola,

California Highways and Public Works (September 1937) [Three]



Another Unit of Tahoe-Ukiah
Lateral Completed By State

By scan H. LATHROP, Assistant Engineer

PROJECT COST P 70.000

Construction of the project just
completed, costing approximately
$170,000, was made possible by its in­
clusion in the U. S. Public Works
Highway Program. The newly com­
pleted unit is about 3.7 miles in length
and extends from the bridge across
the Yuba River at Parks Bar, which
is approximately sixteen miles from
Marysville, to one-quarter of a mile
east of the Yuba-Nevada Oounty line.

ROUTE

not all .in the past either for, since
the price of gold was raised, many of
the old mines in this region have been
reopened and gold production has in­
creased materially. All along the
Yuba River, from Parks Bar Bridge
upstream, are" gold-snippers" busily.
panning and cradling the gravel from
the river bottom for the gold which
the river still brings down.

The forty-niners didn't spend much
time worrying about roads and, as a
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WITH the completion of co11­

struction between the Parks
Bar Bridge and the Yuba­

Nevada County line, another section
of the Tahoe-Ukiah lateral has been
brought up to present day standards
of grade and alignment, enabling it
to serve traffic more adequately.

This increasingly popular road ex­
tends from the Redwood Highway
near Ukiah to U. S. Route 40 near
Emigrant Gap. Providing as it does

the most direct route between the
Redwood Empire and the Lake Tahoe
region, the traffic on this road is
steadily increasing. In addition to
the two recreational areas mentioned
above, this road passes through the
Clear Lake resort area in Lake
County.

From Marysville to its connection
with U. S. Route 40 the Tahoe-Ukiah
l'Oad passes through country which is
rich in historical interest, bringing to
memory the "Days of '49" when
"Gold!" was the magic word which
brought men flocking by the thou­
sands to the mountains of Oalifornia.

E...\RLY MINING CAMPS

Marysville, Timbuctoo, Smartville,
Rough and Ready, Grass Valley, and
Nevada City are all names familiar to
those interested in early Oalifornia
history. The gold-producing ,days are

result, the pack trails which later be­
came wagon roads followed the lines
of least resistance and were very
likely to be replete with tortuous
curves.

The section of the road between
Marysville and Grass Valley, which
was taken over by the State for
maintena.nce in 1926, was developed
from the old wagon road with sec­
tions where no standards of grade
or alignment were observed. As a
resnlt, in many pla.ces dangerous
curves and steep grades rnwe pre­
sented constant hazards to traffic.
Oonsiderable relief ha.s been a1forded
by the widening of curves a.nd simi.
lar maintenance work, but nltima.te­
ly new cOlUltruction or reconstrncticm
over the major part of the distance
will be required. This is being done
by stages as fnndB become available.

At this point it connects, with a sec­
tion of the road which was brought
up to standard width, grade, and
alignment in 1932.

The recently completed construc­
tion consisted of grading the roadbed,
placing crusher run base, and apply­
ing a seal coat over the full width of
the crusher run base. In addition to
providing customary drainage facil­
ities to care for an average annual
rainfall of about 35 inches. it was
necessary to provide several special
structures for crossings of irrigation
and mining ditches belonl:ing to the
Nevada Irrigation District.

GOLD DIGGINGS UTlL1ZED

Rock for the crusher run base
course was crushed locally by the
oontractor, being secured from a hy­
draulic spoil bank near the center of
the project. It is interesting to note

[Four] (S~pt.mber 19 J7) California Highways and Public Works



that material which was cast aside by
men in t.he frantic search for gold is
now being utilized to construct a road
over which people will travel in
search of intangible scenic riches.

The alignment on the new construc­
tion complies with present day stand­
al'ds for mountain roads. The im­
provement in alignment over the old
road is very noticeable when it is
remembered that many of the old
curves had radii as short as 50 feet.
In addition to being very sharp, many
of these curves were "blind," pre­
senting a very definite menace to
traffie, .Among the worst curves to
be eliminated was the righ t angle turn
at the east approach to the Parks
Bar Bridge.

MAXIMUM GRADE 7 PER CENT

The maximum grade on the new
project is 7%, the total rise being
approximately 700 feet in a distance
of about 3.7 miles. The rise in ele­
vation is constant throughout the
project, adverse grade being required
at only two locations. This is in con­
trast to the old grade line which con­
tained several pieces of adverse grade
of various lengths and several grades
of considerably more tban 7%, the
steepest being one 0.£ about 15%.

'rhe length of the improvement is
3.71 miles with a saving in distance
of 0.6 of a mile over the old route.

Since the road was opened to public
traffic in June many favOl'able com­
ments have been received, from which
it may hI'. concluded that it is ade­
quately serving the traffic which
travels this route.

Conatruetion of realigned highway between Parks Bar Bridge and point one-fourth mile east of Nevada County line eliminated
such poor alignment as shown in uppa,. photograph, Center-S hawing how new highway approaches b,.idge with safe eight dis­
tance and cl.lr'Ve. Lower--Section of newly completed highway,

California Highways and Public Works (Septl!m.ber 19J7) [Five]



(Continued from page 1)

New Foothill
Boulevard Will
Be Four Lanes

By E. O. SULLlYAN
District Engineer

WORK has started on widening
the Foothill Boulevard be­
tween Claremont and San

Bernardino. A contract was awarded
on July 9~ 1937, in the amount of
$369,453.10 to the United Concrete
Pipe Corporation,

The specificat.ions provide that traf­
flc shall not be interrupted during
the progress of the work, and the con­
tractor is planning his operations to
conform to this requirement.

Seven years ago, the original two­
lane highway was widened to three
lanes and it has serTed well until the
present time. The gl'eatly increased
traffic and the high speed of modern
automobiles has DOW made mandatory
widening to four lanes. Conforming
to modern practice, a center dividing
space will be constructed to provide
greater safety to motorists.

The Foothill Boulevard is known
throughout the entire United Stateg.
Seven years ago, at the time of the
widening to three lanes, articles ap­
peared in many National magazines,
with illustrations showing the rows of
palms, ora.nge trees and eucalyptus
trees.

There are miles of eucalyptus trees
that exceed 100 feet in height and
!lome reach a height of 200 feet.
Eucalyptus trees, palm trees, and
orange trees border the highway for
almost the entire length of the boule­
vard.

For more than sixty miles, the Foot­
hill Boulevard follows along the base
of the San Gabriel Mountains, includ­
ing Mt. Lowe, Mt. Wilson, Mt. San
Antonio, Mt. Cucamonga. These tow­
ering, rugged peaks rise abruptly
from the valley floor to the north of
the highway. For the last thirty
miles, the Foothill Boulevard points
directly east at Mt. San Bernardino.
In driving easterly, Mt. San Bernal·­
dino is framed between the orange
h'ees, palm trees and eucalyptus trees;
and together with the San Gabriel
Mountains, it is covered with snow
from December nntil June, pro,'iding
an excellent tourist attraction.

controlling effect on the operation of
vehicles since it definitely demarks
the separate lanes in which they are
to travel.

r---1(j'.7~-'-------1
I I

I

MINIMUM WlDTH FOR STRIPS

A minimum width of four feet has
been adopted for the separation
strips on the divided roadway. This
width is the least which can provide
adequate clearance and s a f e t y
against hazard for vehicles traveling
in opposite direction, It will be ap­
plied on ma.ny of our multiple lane
roads since it conserves space and
can »e installed in a.dapting existing
pavement to the divided type with
less loss of existing pavement. In
many cases, too, it will not require
additional width of right of way,
which would be expensive especially
where considerable improvement of
adjacent property has occurred.

This minimwn width of separation
strip requires some positive means of

(Continued on page 18)

for the adaptation of existing pave­
ment to the ultimate design of divided
roadway. In these designs provision
is made for the full use of existing
roadway and pavement and for the
progressive development to a gl'eater
capacity leading toward the ultimate
section, with a minimum loss or waste
of what already has been installed.

The designs include three-lane
roads using the new standard width
of lane. These three-lane roads are
being built to make them easily adapt­
able to future expansion into the
divided type. This design consists of
building two lanes of permanent pave­
ment separated by an intervening lane
of lighter type construction. The
middle lane can then be converted
into a dividing strip without appreci­
able loss and will serve in the mean­
time as a traffic lane for passing until
traffic volume requires the increased
capa.city. This type of construction,
chal'aeterized by the contrasting color
of the separate lane, has a decided

-33'--/
-------------------- 28'0· -----------11

I
This sketch of two standard freight can shows a cl&arance between can; of So feet,

6 inches. Even though theas cars are on immovable tracks, railroads consider this
olearanoe a neceaslil')l safety preoaut.ion.

T
-=--~

Future State Highways
Will Be Made Wider

[Six] (Se;t.fllbsr 19J7) California Highways and Public Works



U PP81'-Foothill Boulevard west of Sierra Way. Palm trees on the left will be moved back and eucalyptus trees on right will
remain undisturbed. This stretch will bll widened and repaved. Lowar--Artist's conception of how this section of boulevard will look
after improvemont.

Drivers Increasing
MOl'e than 23,000 original operators'

licenses were issued in July, to appli­
cants in California, Paul Mason, Chief

of the Division of Drivers' Licenses,
has reported to Governor Merriam.

"This Humber," ]'rlason said, "rep­
resents twenty-nine per cent of all
applications issued by the division for

the month and apparently indicates
that the number of persons learning
to drive and the number of nonresi­
dents ent.ering California are steadily
increasing. ),

California Highways and Public Works (September 1937) [Seven]



Angeles Crest Highway Opens
Vast Recreational Territory

By S. V. CORTELYOU, District Engineer

C
O.MPLETION of the Crow
Brothers contract .for the United
States Bureau of Public Roads

thb month, and completion simul­
taneously of that section constrncted
by the Division of Highways with
prison labor, will mark the opening of
vast areas of the 645,000 acres com­
prising the Angeles National Forest,
making them easily accessible to the
motoring public for the fllost time.

Heretofore, the only roads of a pub­
lic nature to this potential recrea­
tional area, were Forest Service truck
trails, twelve feet wide, constructed
for fire protection measures. Ap­
proach to the mountain areas by the
public on these trhils could be made
only from the Mojave Desert side.

Construction of mountain high­
ways is greatly appreciated by the
public for the scenic, inspirational
and recrea.tional assets, as indicated
by the increase in the volume of
mountain·bound traffic during the
last ten years.

YEAR ~H~AD OJ)' SCHEOUf..E

Opening of the newly completed
stret~hes of the Angeles Crest High­
way at tbis time, apPl.'oximately a
year ahead of schedule, has been made
possible through the close cooperation
of the United States BUl'eau of Public
Roads and the Division of Highwa.ys.
The United States Fore:>t Service has
future plans for the development of
campin.g facilities that will afford the
residents of Southern California a
vast new mountain recreational ;)l'ea.

i'rom Red Box, the present termi­
nus at the Ang'des Crest Highway; so
named because in past years a large
red box there houl:ied fire-fighting
materials for forest rangers, the new
highway proceeds north apd north­
easterly faY' a distance of 9.3 miles to
Charlton Flat. reaching an elevation
of 5200 feet. Red Box is (lliSO the
junction POillC of the new high gear
road bearing off sOl~theasterly to the
Monnt 'Wilson ob~ervatory of the Ca1.'-

Delirie Institute, famous throughout
the world.

NATURAL FOREST LANDS

Charlton Flat is a.n area of natural
forest park lands some 600 acres in ex­
tent, for which the United States
Forest Service has plans to begin
work within the next year on the de­
velopment of the area into one of the
la.rgest and finest camp and picnic
grounds in the Angeles National For­
est. 1'bere are large pine trees located
throughout this level terrain, grassy
meadows, and s eve 1" a I excellent
springs which will be developed to
provide an abundance of water.

The Angeles Crest Highway sec­
tions to be opened to the public, from
Red Box through Charlton Flats, and
extending in It general northeasterly
direction to Chilao, where they will
dead-end at the Newcomb Ranch, were
surveyed and the location made by the
United States Bureau of Public Roads
in 1934-35. The standards of con·
struction on the newly finished sec­
tions are the same as those of the high­
gear Angeles Crest Highway between
La Canada and Red Box.

SPllU.L COlWES USED

An engineering' flultllre of the new
construction is the use of spiral
curves instead of simple curves. An
sections of the highway are gr'adecl to
a uniEorm roadway width of 30 feet.
Max.imum grade is held at 6 per cent,
compensated for Cllrvature. Cut
slopes are 3/4 :1, excepting in the hea­
vier rock sections where slopes are
steepened to 1/2:l.

That parbOil of t.he highway 2.92
miles in length, completed by the Di­
vision of Highways wit.h prison labor,
involves the heaviest grading 0f the
newly completed sections of: Angeles
Crest Highway. Cuts lneasured 011

center line ru)). as deep as 140 feet.
and in one side hill cut the distance
from Nadway to top of cut is 240 feet.
'rhe total yardage moved in construc­
tion of the 2.92 miles was 1,002,000

cubic yards, the work bein~ completed
at a total cost of $450,000 01' an aver­
age of $154,000 per mile. Approxi­
mately 90· per cent of the excavated
material was rock, requiring heavy
shooting.

Z:KtIANKMENTS EXTRA WlDlt

Embankments were constructed by
the end dump method and built out
to extra. width. As the natural re­
pose of the embankment, material is
approximately 1.3 to 1, the fill slopes
were flattened out to secure added
stability to a Ii to 1 slope by employ­
ing a double drum hoist operated
along the roadway shoulder section
connected with a <I dead man" at the
toe of fill operating a i cubic yard
scraper bucket. Rapid progress was
made with this method resulting in a
nil slope uniform in appearance, with
all loose rocks moved, and affording
an excellent surface for the erosion
control to be applied.

Erosion control treatment has been
carried on throughout the entire proj­
ect and on this job it consistiS of
longitudinal wattling of stakes and
brush to mechanically anchor the fill
surface. This surface, so treated, is
then planted with cereal grains, fol·
lo\ved by a covering of bedding straw,
the latter serving as protection for
the seeds against washing out by the
winter rains.

EROSION CONTROL

'fhis erosion c',ontrol method has
been developed d tiring the past seve­
ral yellr,; by the California Forest &
Rangel' Experimental Station, con·
ducted by the United Sl.ates Burean
of Public Roads, and has proven most
successful under a variety of condi­
tions.

Construction work has been carried
out progressively since completion in
134 of the Angeles Crest Highway as
Ear as Red Box. The Thompson Con­
struction Company. Guy F. Atl{inson,
and Crow Bros., J'a\"e each under-

(Continued on page J9)
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Scenes on Angeles Crest Highway.
Center-Typical grading operations on
i ng fill slopes prior to applying erosion

Upper--Section of new hi ghway showing erosion control treatment IlPplied to fill slopes.
highway neSr Chilao, ten miles nortlleast of Red Bo)(. Lower-Illustrating method of f1atten­
control treatment.

Califo1-nia Highways and Public Works (Sef?tembu 1937) ~Nine]



State Highway Commission
Observes 15th Anniversary

By T. E. STANTON, Materials and Research Engineer

(S8pte-m.b8T 1937) California Highways and Public WorJu

SITTING for the first time in it~

spacious board room in the new
Public Works Building in Sac­

ramento on July 2, the California
Highway Commission celebrated the
twenty-fifth anniversary of its exist­
ence as a State agency.

The year 1937 marks the twenty­
fifth anniversary of active construc­
tion and development of the Cali­
fornia State highway system. It
was early in 1912 that the first Cali­
fornia Highway Commission, com·
posed of Burton A. Towne, Chair­
man, N. D. Darlington and the late
Oharles D. Blaney, acting under
authority of the First Highway Bond
Act of 1909 set up the organization
and began the active work of surveys
preparatory to construction on the
State system as provided under the
bond act.

Highway development has made
rapiu advances duri~ tlie quarter
century and the evolution of road
construction practice for motor trans­
portation to modern high standards
presents a most interesting story. Of
equal interest is the growth of public
interest and concern for highway
matters to the present universal reali­
zation that adequate road facilities
are of utmost personal importance.

}<'JRST HIGRWAY STEP IN 1896

First definite action toward a State
highway system in California was
taken in 1895 when, by act of the
legislature, the State Bureau of High­
ways was created to acquire and con­
struct State roads. Under authority
of tIlis legislative action the Governor
appointed R. C. Irrine of Sacra­
mento, Marsden Manson 01 Sau Fran­
cisco, and J. L. Maude of Riverside to
serve as members of the Bureau.

With a buckboard and team Irvine
and Maude drove over 7000 miles
into every county of the State, trav­
ding along the coast, through valleys,
mountains, and desert. As a result of
this reconnaissance a report and map
of a proposed and recommended State
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highway system was submitted to the
Governor on November 25, 1896.

It is of interest to note tha.t the
system then proposed was in its
main features the foundation of the
State highway system as it exists,
toda.y,

FIRU FOUNDATION

'1'he 1897 legislature dissolved the
Bureau of Highways and created a
Department of Highways to which
Marsden Manson, J. R. Price, and
W. L. Ashe were appointed to serve
as commissioners for a period of two
years. The members of this new
department bent their efforts in ex­
haustive studies of road construction
practices and economics.

Mr. Manson made a tollr of Europe
to observe construction methods fol­
lowed in England, France, Germany,
Russia and other countries. Their
findings on drainage, roadbed and
pavement construction were based on
fundamental elliineering principles
so that in its early beginnings· high­
way development in California was
placed upon a firm foundation.

As the result of the work of these
pioneers of modern road construction,
an amendment to the California State
Constitution was adopted on Novem­
ber 4, 1902, giving the legislature
power to establish a system of State
highways and to pass all laws neces­
sary for highway construction and
maintenance.

GOOD ROADS SENTIMENT

In 1907 the Department of Engi­
neering was established but, because
of the lack of funds, any material
progress in road construction by this
deparbnent was prevented.

During these preliminary years
favorable public sentiment for "good
roads" was spreading throughout the
nation and with the rapid rise in
manufacture and sale of motor cars
during the first decade of the century
this sentiment crystallized into action.

At the general election in 1910 the

voters of California gave their ap­
proval to an act passed by the 1909
legislature for the issuance of State
bonds amounti.ng to $18,000,000 for
the purpose o£ acquiring and con­
structing a State highway system.

FIRST BOND ISSUE

The act of 1909 providing for the
first bond issue made possible the real
beginning of a unified system of State
highways and with the appointment
of three members to the first Califor­
nia Highway Commission, under
authority of legislation enacted in
1911, the nucleus of a State organiza­
tion provided with authority and
funds for construction of such a sys­
tem began to function.

The act specified the routes to be
included in the system should consti­
tute a continuous and connected net­
work of highways with arterials rUI1­
ning north and south traversing the
Sacramento and San Joaquin Valleys
and along the coast, together with
lateral roads, so that the several
county seats, centers of population,
and main transcontinental routes en­
tering California would be joined by
State highways.

The three members of Oalifornia's
fi r s t Hi g h way Commission, Mr.
Towne, Mr. Darlin~on and Mr.
Blaney assumed their responsibilities
without hesitation and togetber with
Austin B. Fletcher, whom Governor
Hiram Johnson appointed to the post
of first State Highway Engineer, be­
gan the task of establishing a depart­
ment to develop the system as dic­
tated by the bond act. The State was
divided into seven districts and an
experienced engineering staff organ­
ized to carryon the work.

FIRST EARTH TURNED

The commission and Mr. Fletcher
toured the State from the Oregon line
to the Mexican border, traveling some
6,800 miles and making an intensive
study of the highway needs of the
State as a whole. Upon the basis of



Membot"8 first State Highway Commis&ion appointed August 9, 1911. Left to right-9urton A. Towne, chairman; Chas. D. Blaney,
N. O. Darlington.

Present Highway Commission' Julien D. Roussel, secretary; Wm. T. Hart, P'aul G. Jasper, Harry A. Hopkins, chairman; H. R. Judah
and Philip A. Stanto".

geographical controls and the stipula­
tions of the bond act, improvement
projects were selected and surveys
begun in preparation for construc­
tion.

In lel:iH than one year after the be­
ginning of worle more than 1.000 miles
of State highway had been surveyed
and on August 7, 1912, Mr. Towne
tun1ed the first shovel of ea.rth on
C1i.lifornia State Highway Contract
No.1, to start construction of an
asphalt concrete pavement on a sec­
tion of the Coast Route between
South San Francisco and Burlin­
game, in San Mateo County. Since
that date, highway construction, re­
construction, improvement and main­
tenance have been continuous upon
the State system.

The efforts of the first highway
commission laid a firm foundation ror
highway improvement and develop-

meat and succeeding commissioners
have held to the high standards of
public service which these pioneers in
the highway field inauguraled.

PUBLIC DEMAND INCREASES

Rapid expansion of the automobile
industry and the great increase in the
use of molor cars and trucks created
RU insistent and active public demand
for increased highways, which neces­
sitated additional funds for the work.

In 1913, the Stat.e legislature
passed an act requiring registration
of all m()tol' vehiCles which provided
for the equal division of the net rev­
enue from the r~istratiOD fees be­
tween the State and the counties and
stipulated that the State's share be
devoted to maintenance of highways.

At the 1916 election the voters
ratified the Highway Act of 1915
providing $15,000,000 for continua-

tioD of the work being performed
with funds provided by the first bond
act.

As the work proceeded and cars
on the highways increased in numbers
it became evident that required facil­
ities would necessitate still further
funds and at a special election on
July I, 1919, a third bond issue of
$10,000,000 was ratified by Califor­
mans.

It likewise became evident that
future financing of State highway
construction by issuance of bonds
would create a burden which was too
great for the State to bear and in the
biennial report of the Highway Com­
mission for 1919-1920 recommenda­
tion was made for the imposition of
a gasoline tax, the proceeds of which
should be devoted solelY to highway
purposes.

(Continued on pa.ge 22)
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Shade Trees Are
Preserved Along
Realigned Road
By R. M. GILLIS, District Engineer

ELll\HNATLON of four railroad
grade crossings, the saving of
ovel- one mile in distance and

constrnction designed to preserve
shade and ornamental t.rees along the
realigned highway featured the im­
provement of State Route 129 in
Tulare COUllty ~xtending from the
town oJ Strathmore through Lindsay
to Cairns Corner'.

Relocati.on of this road carr'Ying
{)ver 2000 cars a day avoided two
grade crossings of the Visalia Electric
Railway and two crossings of t.he
Santa Fe and, as shown il'l the pic­
tures Oil tillS page, was clone in such
a way as not to destroy llle be;<l1tiful
trees lining' the highway. The upper
photograph is or a stretch between
Exeter and Lindsay and the lower is
of a section bet\\.'een Lindsay and
Cairns Corner, both showing the pres­
ervation of shade trees.

The project completed by N. NI.
Ball Sons and Larson Dros. at a cost
of $lG5,OOO, provides nn eig·lJ ty-foot
right of way graded to iti; fnll width
and surfaced with a twenty-foot pave­
ment with eight-foot. oil mixed SllOlll­
dees Oll each side.

Compared with the old sixteen-foot
pavement with narrow rig-ht of way
and sig'ht distance limited by Ora)lge
groves at the i'oad intersections and
railroad cr'ossings, this improvement
offers a very substantial contributioll
to traffic sa.fety, for the two thousand
vehicles that use it daily.

Route 129 starts at Faroeso, twenty
miles north of Bakersfield on Route
4. It serves not only as the route
from thr:: south 10 the rapidly develop­
ing recreational areas 0 f Sequoia aDd
Genet'al Oran t Parks. but also is the
main traffic artery fo~ the prosperons
aO'ricultul'al district through which it
passes. Because it is through the
center of Tulare Coonty's rich citrus
orchards, it has been appropriately
given the local name of Orange Belt
Highway.

Conceited Wife - Dorling. doesu't my
beauty seem unreal to you at times?

Busband--Yes, especially when I look at
tbe jors on your dressing table.
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34 California Counties Get
Federal Aid for Local Roads

By GEORGE 1. McCOY, Assistant State Highway Engineer

T HIRTY-FOUR. Cal j:£ or nia.
counties are to receive direct
benefits during 1937 and 1938

for construction on approximately
250 miles of county roads, estimated
to cost $1,650,000. Improvements to
be made under t.his program will be
financed from Federal funds appor­
tioned to California supple­
mented by county funds.

Included in the amendment
by Con",ress of the Federal Aid
Highway Act in Jnne, 1936, was
not only the continllation of
regular Federal aid for State
highway work in the several
states, but also provision for
Federal assistance in tIle im­
provement of feeder highways.
The funds for this last purpose
were authorized for appropria­
tion in an amount of $25,000,000
for each of the nscal years end­
ing June 30, 1938, and 1939.
The apportionment to the sta.tes
of the 1938 funds allocated
$971,644 to Californi.a.

MATCH FEDERAL )o'UNDS

The work will be carried on
cooperatively between the coun­
ties, the State Division of High­
ways and the U. S. Bureau of
Public Roads, with the direct
supervision under the State
Htghway Department. The
Federal funds will be matched
by county money.

Rules and regulations govern­
ing the administration and ex­
pend iture of these funds which
were promulgated by the United
States Bureau of Public Roads early
this last spring, were given intensive
study by the Division of Highways
before proceeding with the formation
of the feeder road construction pro­
gram to be financed with this Federal
money. The regulations clearly indi­
cated the intent of the government to
provide improvement to so-called
t t farm to market" and " mine to
market" roads of a distinctly rural

character wbich feed from rural <:ORl.­

munities to an impro'lred highway
system.

Although the rules and regulations
specified that the money provided by
the government for this feeder road
program be expended on rural lligh-­
way construction in at least 50% of

GEORGE T. McCOY

the counties of a State and that at
lea.<>t 30% of the funds be spent on
projects located off the State Highway
System, the California Highway Com­
mission at its meeting on June 17,
1937, approved distribution of tIle
apportionment to California to ap­
proximately 60% of the counties of
the State and expenditure of the en­
tire apportionment on county roads
not a part of the State Highway or
Federal Highway Systems.

This policy of using the entire ap­
portionmeut on county roads was de­
termined after conference with county
authorities on the feasibility of such
a procedure based upon tentative allo­
cations to the various State highway
districts.

On March 18 a joint meeting
of County Engineers and Engi­
neers of the Division of High­
ways was held in Sacramento.
At this meeting the program was
discussed in. detail and lines of
action determined. That the
various counties were anxious to
avail themHelves of this Federal
assistance for improvement to
county roads was evidenced by
their submission of proposed
projects over-subscribing the
available amount by nearly
100%.

Selection of the projects was
made by the Division of High­
ways Engineers in cooperation
with local authorities. The ac­
companying program of projects
has been approved by the U. S.
Bureau of Public Roads for ex­
penditure from the 1938 funds;
preparation of the projects is
well adavnced i and advertising
for bid~ on contracts will be
under way in a \veek or two.

HIGHWAY PLANNING SUR.VEY

It is the plan of the Federal
Government to establish Federal
aid feeder highway Hystems in
the various States in addition. to
the existing Federal Aid Pri­
mary and Secondary road sys·

terns. There is now under way in Cali­
fornia an exhaustive highway plan.
ning survey under the direction of
tbe U. S. Bureall of Public Roads.
From the data collected in this sur­
vey it is hoped to establish the high.
ways, satisfactory to counties, State
and Federal government, for inclu­
sion in such a Federal feeder system
and to Jay out a general program of
systematic im provement in the order
of greatest need.

(Continued On pa.ge 14)
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Proposed California Federal Aid Secondary
In the administration of the Federal feeder road funds for thc years ending June 30, 1938, and 1939, Cal'fornia has beet

officials, will in all probability be included in the proposed feeder road system when the planning survey is completed. Fol;

Road

Del Norte-Talowa Creek Road
Humboldt-Eight sections adj. Rte. 56
Lake--Lucerne Cut-off
Mendocino-Longvale Oos Rios Feeder
Lassen-Bieber Hackamore Road
Lassen-West Janesville (Rte. 29)

PI umas--Vinton- Loyalton Road
Siskiyou-E:lst Side Scott Valley
Butte--R ichvale-Gridley
Butte--Clark Road
Glenn-Elk Creek to Willows
Sacramento-Antelope
Sacrame"lo-EI Centro Road
Yolo-Elk Slough
Yolo-Bachinnitt Corner to Sacramento River Road
Yolo-Grallt Line Road
Alamcda,-Mt. House Road
Marin-Manor-Pt. Reyes Road
Napa--5i1verado Trail
Santa Clara-Uvaa Road
Monterey-Arroyo Seeo
San Luis Obispo-Corbit Canyon
Sail Ben ito--K ing City- Bitterwater Rd.
San Benito-North Pacheco School
Santa Barbara-Guadalupe-Lompoc Road
Fresno--Goodfellow Avenue

Kern-Weed Patoh-Wheeler Ridge Road
Kern-Allen Road
King&--Hanford - Ki"gsburg
Madera-Howard and Wilsoll Roads
Madera-Washington Boulevard
Ventura-Camarillo Road
Ventura-Sallta Clara Avenue
San Bernardino-Various Streets

San Bernardino-Bloomi ngion Diagonal
San Bernardino-Cedar Avenue (Bloomington)
San Bernardino-Base line Road
San Bernardino-Base line Road
Riverside-Mockingbird Canyon
RiveNlide-Palo Verde Road (Avenue 24)
Inyo-Trona Road
Amador--Sutter Cr.-Volcano f{oad
Amador--Plymouth - Fiddletown Road
Calaveras-Mokelu m ne Hill· West Poillt Rd.
Calavera_Murphys-Sheep Ranch Road
Calavera&-Eugene- Milton 6'< Rock Cr. Rds.
Merced-SoLlth Planada
San Joaquin-Mosley Road (W. Lodi)
San Joaq uin-Bacon Island Road
Stanislaus-Merced· Port Stockton Road
Imperial-Westmoreland Road

San Diego--Valley Center to Rincon (Rto. 195) Road

San Diego-H ighland Avenue
Highway Pfanning
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Location

Tryon's Corners (Rte. 71) west to Lower Lake Road

Various Roads Ileal' Ferndale

Rte. 89 to Rte. 16

South Fork Eel River
Sieber Rte. 28 to Modoc CoLtnty Lille
Near Wendel to near Edgemont (portionS")
Vinton Rte. 21 to Siorra County Line
Portions Fort Jones (Rte. 82) to Callahan
State Rte. 45 to Biggs
One to 6~ miles S. Pliradise
6.9 mi. to la.S'mi. W. of Willows
Ben Ali to 3.6 Nly. (Walerga)

Natomas levee (near American River Mouth) to 5.6 ml. Nly,
Opposite Courtland
1_5 Mi. N. Rte. ffT W. Knights Landing to Rte. 88
Near Eaparlo to near Yolo
State Rte. 5 Nly. to S. P. R. R.

Fairfax to 3.4 miles northw&6torly
Portionl! Calistoga to near Oakville
N. Line Uvas Ranch to eroy Road
Line change 5 m ilos 'west Greenfield
Arroyo Grande to Rte. 147 near Edna
Bitterwat"r (Rte. 119) to County Line
Pacheco Creek
Ne:lr Guadalupe to Casmalia
Over Kings River South Sanger (Hanke Bridge)
Rte. 4 to Rte. 1«l
Rte. 58 So uth to Bellevue Road
Hanford North 6.6 miles toward Selma
Madera West to Firebaugh Road N. S. thereof
Chowchilla West to Cr,owch ilia River
Rte. 2 ncar Cam:lrillo East to near Rte. 155
Rte.2 East of EI Rio to Central Avenue
Waterman Ave. (San Bernardino) S. Ely. to Colton Ave.

(Rte. 26)

S. Rialto (Ric. 26) to Bloomington
Colton to Slover Avenues
Citrus to Linden Aven ue
Cactus to Meridian Avenue

South City Limits River91do to Cajalco Rd.
Ripley (Rte. 146) East to Colorado River
Nly. San Bernardino Co. line to Rte. 127 in Panamint Sink
Sutter Cr. (Rte. 65) to Volcano
Plymouth (Rte. 65) East to Fiddletown Br.
So. Fork Mokelumlle River to Herberts Ra"ch
Near Murphys (Rte. 24) N. to near Sheep Ranch
So uth and S. E. Milton

8 Roads near Planada
Terrninous Rd. (Rto. 53) N. to Peltie~ Rd. (portion)
Middle R. Ferry to Mandeville leland Ferry
Tuolumne R., Bet. Empire (Rte. 110) 6'< Hughson

New River to 2 Mi. W. Calipatria; South to 2 Mi. W.
Brawley

Over San Luis Roy River
S. National City across Sweetwater River
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, Projects To Be Financed With 1938 Funds
en granted considerable latitude in the selection o~ projects, which, in the opinion 01 State Highway Engineer and county
ollowing is the program for county road building as finally approved:

,
I

\
I

Length
miles

2.0
12.5
2A

4.1

3.6
8.0

5.6
3.8

5.5
3.6
3.6
5.6

3.75
8..5
4.1
3A
6.6
3.9
0.4

7.0±
6.0

8.0

17.4
2.0
6.5

10.5
7.0
4.0
1.5

4.0

2.2
0.5
3.0

2-0
4.75
3.5

32.0
12.3

5.5
1.8
6.2
5.0

4.25
6.6

23.6

Total

Nature of improvement
Grade, Base, armor coaL , -- • _
Grad~ base -, • ----

Grade, Bit. surfacins__________ _ --- •. •• • __
Bridge • • _

Grade, base, bridges . . . _

Grade, base, bit. surfacing bridges_____________ _ -- ----
Grade, base, bit. surfacing- ---_ _ • __• _
Bituminous surfaclng .______________________ _ _
Grade, base, armor coat • _
Grade, base, armor coat • _

Base and Bit. Tr. surfaclnll • _
Grade, base, armor coat, bridge _

Baae, armor coat_________________________________________ _ • • _
Bridge _

Grad~ base, olling . _

BiL tr. surfacing, R. C. box culvert _

Grade, base, bit. surfaeing • . .. _
Grade, 20' A. C. _
Grade, drainage &. dust oil.. ~--------- _ _ _
Grado :!l nd bit. tr. s urfac ing . . _
Grade, culverts, seal coat ~ L _

Bit. tr. surfacing &. armor coat -- ..---------------------------------------------------
Bit. tr. llurfacing IS. armor coaL _
Bridge , _
Grade _

Bridge and approach es - ___ ___ ____ _ _____ ___ ____ _ _ _
Grade, surface, structures _

Grade, oil, and bridges . _
Grad~ A. C., oil shoulders _
Grade and oil- .. _
Grade and oiL ------__ ___ _ _____ _ ___ _____ __ _ _
Grade and bit. tr. surfacing________ _ _
Grade, bit. tr. structures____ ___ _ _____ _ - .. _
Sit. t~ surfacing .____________ _ .. _

Bit. tr. surfacing • _
Bit. fl'. surfacing _

Bit. t r. sU rfaci ng_ __ ___ ___ ___ _____ ______ _ __ ___ __________ _ _
Grading, Bi~ t~ surfacing _

Grade, base, bit. tr. surfacing _
Grade, Bit. tr. surfac;i n9, bridges _
Grade and 0 i1_ ____ _ .. _
U ntr. G rave I surfaci n9 ____ ___ ___ _ • _
Bit. su rf. treat ment .. _
Base and surfacing _
Grading _

Bit. l~ surfacing • . . _

8 bridges _
Grade, base, oil, sea[ _

Grade, ba.so, oil, seal- • • _
Bridge ._________________________________________________ _ _

Base, Bit. tr. Burfac ing __ __ ___ __ ___ ___ __ _ __ ___ ____ ___ _ _ _

Bridge
Bridge

Estimated
cost

~5,OOO

22.,600
10,000
47,000

10,800
15,200
61,600
22,400

26,000

56,500
23,300
90,01l0

87,000
9,000

18,000

21,600
59,800
95,700
65,000
75,000
35,000
13,300
12.,000
8,000

70,000
80,000

38,830
10,270
82,200
10,600

7,000
25,000
25,000
12,000

7,000
2.,000

9,000
8,000

35,000
30,000
60,500
10,420

5,100
6,600
6,000
6,300

32,000
38,000
28,000
12,000

34,300

35,000

60,000

26,128

$1,683,748
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Relics of Pioneer Days Found
By State Highway Engineers

By GLENN B. ASHCROFTr Senior Structural Engineer
Division of Architecture

Curator H. C. Peterson of Sutter's Fort Museum assembling historic burl'8tones
presented to him by Oivi&ion of Highways.

SUTTER'S Fort Historical Mu­
seum in Sacramento has been
enriched by a gift from the State

Division of Highways of fonr old
burrstones of ancient manufacture
which were installed in a crude pow­
der mill erected at Towle in Placer
County in 1888.

For malty years, these millstones
lay on the site of the factory, which
was destroyed by fire several decades
ago. \Vhen the State highway be­
tween Sacramento and Truckee was
rerouted in the vicinity of Towle,
engineers of the Division of Highways
discovered the burrstones and, their
curiosity aroused, reported their find
to lleadquarters.

I had the pleasure of delving into
the history of these relics of pioneer
days. Old-timers at Towle said it gen­
erally was believed the burrstones had
been bro~ht to California from
France. Close examination of t]lem
shows that they are composed of a
very peculiar flinty material the like
of whicll I have never seen in any of
my travels about the State, but of
course this does not prove that 5=uch
stone is not to be found somewhere
hereabouts. It is possible the stones
did come from France.

PRES.BN'l'ED TO MUSEUM

H, C. Petel'son, curator of Sutter's
Fort Historical Museum, was notified
of the discovery of the gtone8 and at
his request the Division of Highways
transported the relics to the museum.

Four burrstones believed to have
been used in a wood-pulp mill built
by the Towle brothers in 1880 are
thought to be buried under the high­
way all at 'l'owle and may be exca­
vated some time in the future,

The story of the pulp mill and its
successor, the old powder mill, is
rather interesting.

Some sixty years ago the 'rowle
Brothers were £l.ctively engaged in the
lumber business in Placer County,
with "headquarters at a small town

named 'I Towle," now merely 11 sta­
tion stop on the Southern Pacific
Railroad runll iXlg from Sacrameu to to
Truckee.

MILL ElRECTED J N J 880

About the year 1880 these brothers
in company with other interested
parties erected a mill on the side of
the canyon a short way below (south­
erly) and a short distance westerly
from the present location of the rail­
road company's water tank at Towle
station.

The purpose of this mill was to
make crude wood-pulp to be used in
the manufacture of paper, and the
way it did so was substantial1y in this
manner: A large siug'Ie stone of disc
form several feet in diameter and
having a thickness of some two feet
was mounted rigidly upon an iron
shaft which was dl'iven by a Pelton
water-wheel.

The ci.reumferential face of this
stone was cut into small, transverse,
parallel g'rooves producing a wide
grinding ::;urface quite comparable in
texture to tbe surface of an ordinary
domestic "washboard." The Slone
was enclosed in a metal housing into
which a stream of water was fed and

through an opening in which Gmall
blocks of tamarack timber were forced
against the fluted face of the rapidly
revolving stone and SOOl1 redoced to a
form of crude pulp which passed Ollt

through another opening in the bous­
ing and thence through a set of Tolls
which formed it into a large sheet, or
('blanket. ' ,

This blanket was then folded to­
gether, shipped to San Francisco,
there put through a renning process,
and eventually became the finished
product ()lapel').

This plant, which was known in the
early days as the U Pulp Mill," was
operated for a period of approxi­
mately eight years, then closed down
and never used again.

POWDER MILL BUILT

At this time a second mill, which
was later to become known as the
"Powder Mill," was erected along­
side the abandoned pulp plant. Its
purpose was to utilize the waste saw­
dust from Towle Brothers' nearby
box factory, and prod.uce a product
suitable for use in the manufacture
of blashng powder and dynamite.

For this process stones, essentially
of the "burrstone" type as used in

f
I
I
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Auto Traffic On
Bay Bridge In
August Lessens

FREIGHT INCREASE

On the other hand, the num.ber of
freight pounds amounted to 69,082,­
335 greater than any previous month.
Trucks showed, however, a drop from
28,436 in July to 27,737 in August.
There was an increase in the number
of buses crossing the span, with 9,833
£01" August. D-ecreases in other types
of traffic were also reported.

The total income for the month of
August was $453,213.40, Mr. Kelly
announced, with a daily average of
27.535 vehicles crossing lhe span.

COMPARATIVE FIGURES

Augnst figures with July compari­
sons follow:

D ECREASE in number of auto­
mobiles and increase in freight
poundage featured August

traffic on tJle San Francisco-Oakland
Bay Bridge, according to Director of
Public Work., Earl Lee Kelly. The
report was compiled from figures
submitted by State Highwa,y Engi­
neer C. B. Purcell.

A total of 853,579 vehicles crossed
the structure during the 31 days of
August, Mr. Kelly said. Of these,
807,670 were passenger automobites.
These ligures compare to a total Dum­
ber of vehicles of 886,054 for July
and a total number of passenger auto­
mobiles of 839,231 for that month.

II These figures do not give a full
picture of August losses in vehicular
traffic," Mr, Kelly said. II The sea­
sonal eurve indicates lhat eluring this
montll the Bay Bridge might have ex­
pected the total traffic to have ap­
proached a1 most one ill iHion vehicles.
Tllis amounts to an actual financial
montlily J08.<; of approximately $50,­
000 to the Bay Bridge due to ferry
cut-rate competition."

ftOtil' mills at that ti.me. were em­
ployed, and a compJet~ assembly
consisted of two such stones one of
which was securely fastened into a
stationary iron frame while the other
one was rigidly attached to a shaft
which was driven bv a Pelton water­
wheel. The two gt~nes. which were
mounted so that the g'rinding faces
were parallel to and nearly in con­
tact with each other, were enclosed in
a metal housing.

Through an opening in this housing
and a hole through the stationary
!Stone at its center a WMm-screw con­
veyor attached to the shaft carried
the sawdust to the grinding surfaces
where it was rapidly reduced to an
-almost impalpable powder and then
conveyed to a blower which fot'ced it
through a silk screen 'having 6400
openings to the square inch. The fin­
ished product was then sacked and
shipped to the powder manufacturing
co~panies in the San Francisco Bay
l'CgIon.

STONES FRO~f I,'RANCE

The process generated much heat;
the stones became very hot and some­
times cracked, Tne d l1st which es­
caped and floated about the plant was
highly inflammable, and it is said that
numerous fires occurred. Althon_gh
the stat.ement has not been verified.
it is said that the bnrrstones for this
mill were brought originally from
France.

The "Powder Mi ll" continued to
operate for some twelve yean:, until
the Towle Brothers closed down their
box factory which was the principal
source or supply for raw material,
and after that both mills remained
intact until the recent " world war,"
when, because of inoreasing value of
old m('tal, j unk coli ectors wrecked the
machi11ery and h a 11 led it away.
Shortly thereafter what remained of
tile buildings was d-estroyeCl by tire,
and when still later the Stat!? highway
through 'l'owle was rerouted to its
present location it cut directly
through the min site and final
destruction wa.s complete.

The only vestiges then left were the
"stones" some of which were buried
deep beneath the highway fill at that
point and others were scattered abllut
the neighboring hillside and half
buried by debris. As if to add insult
to injury some person (not lmown,
but surmised to have beer) some wan­
deri ng IIprospector") drilled holes
into such stones as were still visible
and intact and broke them into pieces.

COLOR FILM OF
HIGHWAY GIVEN
COMMENDATION
LINDSAY PUBLISHING CO.

140 East Honolulu Street
Lindsay, California

Sept. 2, 1937
Mr. C. H. Pucell,
Sta.te Highway Engineer,
Department of Public Works,
Sacramento, Oalifornia.

Dear lYIr. Purcell:
I am this evening forwarding

to you at the above address
four reels of films, "California
Hig·hways" which were shnwn
at noon toda.y to members of
the Lindsay Kiwanis club. The
pictures were shown in the
Lindsay Thea.tre, immediately
following the service dub lunch­
eon. Wives and friends of
Kiwanians also were present.

Before adjourning to the
theatre Mr. R. M. Gillis, district
engineer, Fresno, ga·ve a brief
but informa,tive and interesting
taJk on some of the problems
and activities. of the CaJ.ifornia
Highway Department. His talk
served as an excellent introduc­
tion to the picture.

The picture itself was marvel­
ous, and a.ll afternoon I have
been receiving favorable reac­
tions. It gets over a story that
needs to be told, in a most fas­
cinating,' manner. The scenes
were beautiful i almost inspir­
ing to any Californian. One
:rna.n this afternoon said: "I'd
be glad to pay money to see a­
picture like tha.t."

The Division of Highways,
Mr. Ea.rl Lee Kelly, and you, are
to be congratula.ted on this pie­
ture, the evidence of remark­
able achievements it portrays,
and the vision of the job it gives
to al1 of us. You certain.ly
need not be backward in pre­
senting this film anywhere.

Sincerely,
(Signed)

FORD A. CHATTERS

Luckily he was disappointed in his
quest, and -it i.s yet possi.ble to restore
some of them to a semblance of their
original condition.

Total
August

Passenger Autos_____ 807,670
Auto Trailers________ 2,460
Motoreyclos __ 3,691
Tricars 780
Trucks 27,737

Truck Trailers_ 1.408
Buses _ 9,833

Total Vehicles_______ 853,579
Extra Passengers____ 200,620
Freight POul'lds 69,OSZ,335

Total
July

839',231
2,726
3,716

824
28,436

1,302
9,819

886,054
209,971

68,409,499
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(Continued from page 6)

Granted that our divided type of
highway and tbe wider traffic lane
alone will not solve the accident prob­
lem, we still must contribute our
share toward its soiution. Such a
policy will be economically sound
frOID the savings on the obsolescence
factor alone al'ld will be a desirable
and notable contributioJJ to safety
and plannlng for the futllrg.

even though it be a definite curtail­
ment in the total mileage con­
structed.

A course in the surveying. sampling and
testing of soils, to~cther with the practiclli
application of the re~\1lts of the tests on
soils to actunl higb.wllY -design, construc­
tion aod maintcnnnce prOblems, is offered
in Wftsbillgton, D.C., co higb\"'llY engineers
from Odober 4 to 16, by research engineers
of the Bnretlu of f'ubJic Roads of the U. S.
Department (}! Agrie:ultn~.

Jnstrndion will be furnished bJ' members
of the staff of lhe bn~au tboroughly familiar
wW~ the subjects they dis~'Uss, Opportunity
will be afforded those attending to perform
the tests and to keep complete sets of data.
W'herever possible, tbe practical II pplication
of tbe test will be discussed lit tbe time the
test is demonstrated. An informal inter­
change of ideas will iu rtuer the sub,iect of
soil ~cience in the higbway field. Highway
engineers in/.erested in taking the course
~hould make 11rompl .application for enroll­
ment, givin;; datil Ill! to position am) previous
experience in soil work.

Soils Course to Be
Offered By Bureau

of Pu&lic Roads

Registration Increases
.An increase of 7.40 per cent in the

registration of automobiles in Cali­
fornia during the first seven month&
of this year as compared with same
period a year ago, was shown by
Howard Deems, Registrar of Moto~

Vehicles, in his report to Govel'nor
Frank F. :Merriarn.

In the 1936 period 2,046,857 auto-­
mobiles had l'eccived plates, Deems.
said. as compared with 2,198,287 this
yeal', an increase of 151,430. Com­
mercial vehicles with pneumatic tires
increased by 15,635, motorcycles in­
creased 1,396 Bnd pneumatic tire trail­
ers, 18,811. Solid tire commercial vehi­
cles showed a decrea.se of 617, and
solid tire trailers a drop of 597, bring­
ing a total of fee paid registrations to
2,476,478 as against. 2,290,420 of last
year.

--::l-
I

..-----8··0.

and the improvement of our inter­
sections-will further complicate
onr already acute financial problem.

Not many of our citizens realize
that California h;u; within her bor­
ders some 2,328,000 registered motor
vehicles comprising 8.3 per cent of the
nation's total, while the motor vehicle
and gas tax revenues available to the
Division of Highways for main ten­
an0e and construction represent but
3.7 per cent of the revenues collected
by the various states. The movement
of vehicles on our highways is increas­
ing rapidly and approximate::; now
some 18,000,000,000 vehicle miles per
year. This may possibly account for
the fact that at each budgetary period
there are presented, by interested
parties, meritorious construction pro­
jects totalling some twenty times the
revenues available for consh-uction.

MUST BUILD SAFER ROADS

This is a serious problem but our
mounting highway accident toll is
more serious. The time has come to
fa.ce this issue squarely. We must
build the safest highways possible

FTN'ANClAL PROilLEM

It must be recognized that adop­
tion of higher standards of construc­
tion-the expansion of lane width,
the divided type of roadway, the
increased width of right of way nec­
essary for this type of construction

I --jg'r- 5'-6' 8'-6'----1

r---::I'm" I 10'- O' 10" O'

This sketch shows two t/"Ucks passing on 10·foot highway lanes. The clearance
between them is only 1 foot, 6 inches. Each vehicle is only nine inches from the cl,lrb
and the danger of sideswiping is apparent. Eleven.fool lanO$ will greatly minimize
this dangef".

mal,ing it effective. 'l'his is accom­
lished by construction of curbs. A
curb will prevent promiscuous use of
this central strip but it should not be
too high aud should have a reasonable
amount of slope so that it will not
present an additional hazard.

CURB DESfON

The design of the curb adopted for
this purpose is 6 inches in height
above the surface of the pavement
with a batter of 4 inches in this 6
inch height. The installation of the
curb \l'ill depcnd upon the width of
the division strip. Where this strip
is of sufficient width to permit safe
operation of the vehicle, the curb can
be omitted. Our studies at present
indicate that with division strips of
20 feet or more in width curbs will
not be necessary.

Safer State Highways
Planned for Future
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Angeles Crest Highway Opens Vast Playground
(Conllnued from Dage 8)

Angeles Crut Highway cut through decomposed granite cliffs during construction.

taken contracts, 1.4 miles, 5.0 miles,
and 3.3 miles in length, respectively,
and the Division of Highways con­
structed 2.9 miles with prison labor.

The total amount of money expend­
ed to date in bringing the graded
highway from Red Box to its pl'esent
terminus at Chilao is $1,100,000 for
12.6 miles, or approximately $87,000
])er mile.

OIL TREATMENT NEXT

Money has been set aside by the
Division of Highways sufficient to
apply a penetration oil treatment to

the graded roadway. It is planned to
complete such oiling this faU in order
w preserve the excellent surfacing
material now in place and to prevent
it being washed away by the winter
storms. Also the new roadway will
then be available to haul supplies to
the Division of. Highway's camp and
provide an easier access to the new
construction to be opened up as
rapidly as funds become available.

As soon as oiling is completed­
sometime next month-the higllway
as far as Chilao will be open to the
public for the .first time. No attempt

ll'
i

will be made, however, to maintain
the roadway for the use of the gen­
eral public during the winter storm
periods.

ROAD IS FmE CON'l'ItOL

The hew highway construction ends
at the Newcomb Ranch located just
beyond Chilao camp grounds. It is
of interest to note that the Newcomb
Ranch, 160 acres in extent, was home­
steaded in 1878 by Mr. Lewis New­
comb, one of the real pioneers of An­
geles Forest area, and is the only par­
cel of privateLy-owned land in this
area.

Mr. Newcomb's knowledge of the
back country and the trails and passes,
many of which were first located and
constructed by him, was recognized
in 1898 when he was appointed one of
the first forest rangers by the then
ne,,?ly organized National Timberland
Reserve.

The new highway also serves as an
important unit for nre control meas­
ures. Following the San Gabriel
fire of 1924, which bumed 50,000
acres of valuable watershed, it was
recognized that a more vital system
of fire protection was necessary. In­
asmuch as early trails- had served
their day as the transporting medium
of men and supplies to fires in back
country, plallil were formulated and
money made available for the con­
struction of a road from Mt. Wilsoll.
to the Mojave desert, bisecting the
forest.

HELPS ANGELES CRES'!' PROJECT

This first road has proven of tre­
mendous value in the furtberance of
construction and progress on the new
Angeles Crest Highway, which win
('carryon" in a greater way tbis
essential service.

From the Newcomb Ranch py'op­
erty the Angeles Crest Highway is to
be further extended to Cloudburst
Summit at t.he elevation of 7040 :feet,
this section to be constructed by the
Division of Highways with prison
labor. TIle camp is now being moved
to a new location within the limit.s of
construction. Clearing operations
have been under way for about onc
month and it is expected to have this
camp in complete operation by the
end of next month.

California Highways and Public Works (S"pt"mb,,'" J!JJ7) [Nineteen]



Appreciation From Reader
101 W. 13th Street,
National City, California,

John W. Howe, Editor,
California Highways and Public Works

Journal,
Sacramento, California.

Oear Sir:
My issue of "California Highways and

Public Works" just arrived, and in my
humble way I wish to compliment you on
your most excellent publication, as to
complete general make-up and Table of
Contenta.

It seems to me that each issue is better
than the last and then I don't really see
how that is poseible.

Your high quality paper, type and ink
certainly combine to make an easy to be
read paper and the cuts are par excel·
lence. Then la$t, but in no way the
least, is the careful editing of the reading
material which is mighty naar perfect
English, which, by the way. would make
an idelll approach for the foreign born
population to read interesting facts and in
so doing acquire a splendid vocabulary of
modern words.

When I first came to California, I was
deeply impressed with th e excelle nt ma n­
ner in which the roads were posted with
various caution signs and it gives me
great pleasure to see the daily progress
that our Earl Lee Kelly is applying in
keeping our California roads up to date
with best improved methods.

Thanks again for your great efforts and
trust that I am not sel fish in say ing:
"Keep the good work going 01'1."

Very ~ruly,

J. W. MacCAUSLANO.

SOULt STEEL COMPANY

Iron and Steel Products
6200 Wilmingtol'l Avenue

Los Angeles

Editor, California Highways
and Public Works,
Box 1499,
Sacramento, California.

Dear Sir:
I congratulate you and the Department

most heartily for the sterling worth of
your maga~ine, California Highways and
Public Works.

It gets bettar and bettor all the time

and is one of the publications our office
looks forward to receiving each ~onth.

Very truly yours,

N. E. DAWSON.

Valuable Information
GENERAL PE.TROLEUM CORPORA·

TION OF CALIFORNIA

Los Angeles, Cal.

Mr. John W. Howe,
c/o California Highways and Public

Works,
P. O. Box 1499,
Sacramento, Cal ifornia.

Dear Sir'
Since the first of the year I have been

receiving the monthly maguine of "Cali­
fornia Highways and Public Works" and
wish to take this opportunity to extend to
you my thanks and appreciation for the
courtesy which you Or some one in your
organi~aiion has shown to me in sending
this magazine.

I think it is a splendid magazine and
find that it conbins a great deal of val­
uable information, particularly for my
line of work.

Yours very truly,

FELIX CHAPPELLET.

Praise From Havana
MIGUEL VILLA

Ingen iero Co nsultor
Flrofesor Titular de Estructuras

Escuela de Ingenieros y Arguitectos
Universidad de 141 Habana

California State Department of
Public Works,

Sacramento, Cal if.

Gentlemen:
I have received the COpy of "California

Highways and Public Works" containing
the history of the San Francisco-Oakland
Bay Bridge, which is extremely interest­
ing and amply covers all of the points
that I intend to bring out in a forthcom­
ing lecture that I am preparing at the
present time.

Thanking you very much for your
prompt attention and courtesy in the
matter, I remain,

Yours very truly,

MIGUEL VILLA,
Manzana de Gome~ 334, Habana, Cuba.

Ontario, California,
August 27, 1937.

Division of Highways,
P. O. 80x 1499,
Sacramento, California.

Gentlemen;
Do you ever send your maga~ine "Cali­

fornia Highways and Public Works" to
the eastern states?

Friends and relatives write rne asking
all sorts of questions about the State. So
many about the San Francisco Bridge. I
can not answer them. But have sent
$ome of your magazines. They were de­
lighted with them and loaned thern to
frie nds and rei at ives.

The maguine is always interesting and
such beautiful pictures. It is the best
;advertising for California I know of. I
enclose some addresses of people who
would be glad to get the magazine.

Thank you.

(Signed) F. V. WOODBU RY.

THE ALL· YEAR CLUB OF SOUTHERN
CALIFORNIA, LTD.

Mr. John W. Howe, Editor,
Cl1lifornia Highways and Public Works,
P. O. Box 149~

Sacramento, Cal ifornia.

Dear Mr. Howe'
As a favor to the All-Year Club of

Southern California, would you put our
new Tourist Information 8 ureau, 505
West Sixth Street, Los Angeles, on your
mailing list to receive California High­
ways and Public Works?

Our business office already is receiving
such a copy but wa like to keep that in
our files and your magazine is the bes.t
way we know lo keep the WelcomeHes
on duty at the Information Bureau in­
formed of highway co nditions in Cali­
fornie.

Thank you for your trouble.

Sincereiy,

(Sign&d) MINARD FASSETT,
Director of Publicity.

The woman whO' drives from the back
seat is no worse than the man who- cool,s
Crom the dinillg-room.

A boy was about to purcbase a seat for
a movie in the afternoon. The box-office
man asked, "Why aren'l you in school 1"

"Oh. it's aU righr, sir," said lhe youngster
earneslly, "I'V41' got measles."

(S~ptembe" ] '37) California Highways and Public Works



Highway Bids and Awards for August, 1937

IMPERIAL COUNT1-Between Trifol­
ium Canal snd 7 miles north of Kane
Springs, 14.3 miles seal coat to be applied.
District XI, Route 26, Sections B, C. A. S.
Vinnell Co.. Alhambra. $8.180; G. W. E1llis,
Nortb Hollywood, $0,435. Co·ntract award­
ed to R. E. HazlIl'd and Sons, San Diego,
$5,000.

IMPERIAL COUNTY-Between Holt­
ville and Brawley, about {lA. miles, to be
graded alld sul"faced with plant-miAed s~r­

facing. Di~trict XI, Route 187. SectIOn
Holt., E, C. V. R. Dennis Co-nstruclion
Co. San Diego, $103,001; R. E. Hazard and
So~, San Diego, $8&,314; Griffith Co., Los
Angeles, $110,108 ; Oswald Broo., Los
Angeles, $92,537. Contract awarded to G.
vr. ~lis, North Hollywood, $87,460.20.

K ERN COUNTY-Through Mojave,
about 0.7 mile in length to be graded and
surfaced with plant'mixed surfaciug. Dis­
tric-t IX, Route 23, Secti{)n A. Griffith Co.,
Los Angeles, $26,873; Oswald Bros., Los
Angeles, ~Z7,297; Southwest Paving Com­
pany, RosC<le, $28,49J; A. S. Vinnell Co.,
Alhambra. $27,245; Piazza and Huntley,
San Jose, $32,416; J. E. Haddock, Ltd.,
Pasadena, $33,428; Frt.nk Embleton, Albany,
$36,718. Contract llwarded to S. A. Cum­
mings, San Diego, $25.372.

KERN COUNTY-Between 2 miles south
o,f Greenfield and Mountain View School,
8.0 miles to be surfaced with plant·mixed
surfacing and borders to be constructed.
lHstrict vr, Routes 140 and 143, Section6
C, A. Griffith and Cc>., Los Angeles, ~1,·
250; Inde~deDt Construction C{)., Onklalld,
$44,700; Union Paving Co., San Fnncisco.
$45,630; L A. BrisC'\), Arroyo Gra.nde, $53,­
482. Contract awarded to Piazza and Hunt­
ley, San J06e, $40,700.

KERN COUNTY-A reinforced concrete
slab bridge across Poso Creek, about 12 mites
nolib of naller8field, consisting ()f two 36
foot (} iD~h !;opans and two 24-foot 6 inch
spans on COIICTete pile bents and about 0,2
mile of roadway approaches to be graded.
District Yl, Route 142, Sections A, B. John
Jnrkovich, Fresno. $21,137; N. M. Ball
Sons. Berlleley, $22,206: Re:uoth alld Rex­
roth: Bal'ersfteld, $2S,6gs, Contnlct award­
ed tj) Valley Construction Co., San Jose,
$20,004.1iO.

LASSF,N and SIERRA COUN'l'IES­
Between Doyle and Nevnda Stnte line, about
18 miles, seal <:oat to be applie<t. Di8trict
II, Route 29, Sections E, A. Fredericllsen
and Westbrook, Lower Lake, $24,700; Lee
J. Immel, Berllcley, $25.038; J. P. Brennan.
Redding. $26.213 j Harms Bros., Litchfield.
$26,952; A. '.rekhert and Son, Inc., Sacra­
mento, $27.065; A. SodII and SOil. Oakland,
$28,069; George French, Jr., Stoc1lton,
$28,810' J. A. Ca!J,!lon, Hayward. $34.()!15.
Contract awarded 10' l'layward Building
Mllterial Co., Hayward, $23,600.

1,08 ANGELES COUN1.'Y-Between
West Covina :lnd Pomona, 6.6 miles-, existing
roadbed to be widened. shoulders on pordons.
Distri~t VIl. Route 26, Se('tiou~ W. Cov. &
C. W. E. Hill! Co., Alhllmb·ra, $l07.~2;
Heuser llnd Garnett, Glendale. $36.G1{);
Daley Corp.. S:ln Diej((\o, ijillO.536; Maceo
Constrllction Co.. Clenrwntet', $86,368; A.
S. Vinnell Co.,' Alhambra, $103,003; GeO'. J.
Bock Co., J.,os Angeles, $79,324; Griffith Co.,
Lo!; Angeles, $89,423; Minnis and Moody
CollsI.. Los Ange\l's, $83,795; J. E. Haddock.
Lltl., Pasadena, $00,00; Geo. K. Thomp~on

& Co., La. CaDada, $102,264; Oswald Bros.,
Los Angeles. $79,569. Contract awarded to
Glaude Fisher Co.. Ltd., Los Angeles, $67,­
420.90.

LOS ANGELES COUNTY-Rosemead
Boulevard, from Las Tunas Drive northerly
0.07 mile to be grllded and paved with plant­
mix surfacing, asphalt ooncrete and Port­
land cement concrete, a ud curbs, gu tters,
and sidewalJIs t() be constructed. District
vn, Route 16S, SectioD C. Geo. R. Curtis
Paving Co., Los Angeles, $13,258; Dimmitt
and Taylor, Los Angeles, ~13,853; J. E. Had­
dock, Ltd., Pasadena, $15,166; Griffith Co.,
Los Arlgeles, $14.650. Contract awarded
to George O. Gartz, Los Angeles, $12,8;M.25.

MENDOOINO COUNTY-Between south­
erly boundary and Point Arena, about 1.2
miles, to he graded and a penetro tion oil
treatment applied. District I, Route 56,
Sectjon A. Claude C. 'Wood, Stockton, $55,"
~4; N. M. Ball Sons, Berlleley, $38,951;
Poulos and McEwen, Smith River, $48,2.16:
Guerin Bros., San FranciscO', $47,986: J. V.
Galllrl.ith and Don A. ClInevan, Santn ROSII,
$49,494; Young and Son Company, Ltd..
Berkeley, $42,850; George Pollock Co.,
Sacramento, $41,677; Harold Smith, SL
Helena, $48.999 j Piombo Bros. & Co., San
FrancisC(), $42,418-; A. Soda and Son, Oak­
land, $15.],956. Contract awarded to Chas.
L. Harney, San Francisco, ~38,579.

"'lODOC COUNTY-Betweeu Z~ miles
w~t of Cedarville to t.he State line, 11.S
miles to be surfaced with plant-mix sur­
fnoing. District II, Rome 28, Secti()Jl C.
Tieslau Bros., Inc., Berkeley, $11,900 j

Garcia Construction Co., Irvington, $12,150>;
McRevnolds Trucking Co., Oaklaad, $13,­
000; "Frederick8en and W'estbrooll, Lower
Lalle, $13,470; Hanrshan Co., San Fran­
cisco, SIS.800; E. B. Bishop, Orland, $14,­
600. Contract awarded l.o George French,
Jr., Stocllton. $11,200.

MONO COUNTY-Between Mammoth
Lakes and Route 23 near CllSa Diablo Hot
Springs, 9.0 miles, imported surfacing ma­
terial to be placed and road-mix surface
treatment to be applied. District IX, Route
112 Section A. J. A. Casson, Hayward,
$51'450' Basich Bros., Torrance, $55,436;
Ste.:vard lind Nuss, Inc.. and_ Oldfields
Trucking Co., llaliersfield, $5~9a2; A· S.
Vinnell Co, Alhambra, $Gl,Gl~; Pemnsllln
Paving COI~pany. San Francisco, $6J.,/74,.4_:
Ishell Goustruction Co., Reno, $/1!/,51[).
Contract llwal'ded to Oswald Bros.. Los
Aug-eles, $44,448.

MONTEREY COUNTY-~8teel and con­
crete brid~e across Mud Creel<, about 25
miles north of San Simeon. District V, Route
W. Section A. A. Soda and Son, Oakland,
$33.321. Contrllct awarded to E. T. Lesure,
Onkland, $31,324.40.

MONTEREY COUNTY-A reinferced
conCl'ete girder bridge acl'O!;& Salinas River
at Soledad consi8ting of thirteen 104-foot
spans and twe 89-foot spa ns on concrete
niers and abutments on pile foundations.
District V. Route 2, Sectioll D. J. F.
Knupp, Oakland, $336.424; Andy SordRI nnd
R. R. Bishop, Long Beach. $349,116; L. Ie.
Dixon ('omplIUY, Los Angelefl. $387.858; C.
W. Caletti and Co., San Rafael, $302,791;
Bates IIna Rogers Construction Co.. Oak­
land, $388.423: John Stron9, Pomonn, $32(),.
1;:;8; D. W. Thurston. Los .ingelcs, $349,­
633; Lindgren ano Swinerton, Inc., San
Franciseo. $377.723. Contract l\warded to
I,ord and Bisbop, Sftcrament.f>, $.'110,468.

ORANGE: COUNTY-About 4 miles east
of ADaheim, bridge ae-ross Santa Ana River
to be repaired. District VII, Route- 178,
Section A. J. S. Metzger and Son, Lo~
Angeles, $-13,650; Wm. R. Shriver, Los
Angeles, $12,271; R. H. Travers, Los An­
geles, $11,298; ::;ully-Miller Contracting Co.,
Long Beaeh, $15,370; G. O. Sparks and
Mundo Engineering Co., Los Angeles, $11,­
447; Southern Ce.lHol'1lia Roads Co., LOll
Angeles, $12,{)80; J. E. Haddock, Ltd., Pasa­
dena, $13,280. Contract awarded to Harrr
L. Foster, San Diego, $10,488.

PLACER OOUNTY-Between Auburn
and Colfax, about 115.7 mile!!! seal coat {()
be avplied to existing pavement. District
III, .ftoute 37, Section A. B. Heafy-Moore
lind E. F. Hilliard, SlIcramento, $11,383;
Fredericksen and Westbrook, Lower lAke,
$11,319; Garcia Oonstruction 00., Irving­
tOD, $10,850: Haywllrd Building Material
00., Hayward, $11,602; Hemstreet a.nd Bell,
MlIrysville, $10.350: Louis Biasotti and Son,
Stockton, $12,425; E. A. Forde, San An­
selmo, $11,112. Contract awarded to Gran.
ite Construction Co., Watsonville, $10,808.

SAN BERNARDINO ao.d RIVERSIDE
COUNTIES-At various locations, about
16.0' miles, rood-mix sur1'ace treatment to be
applied to existillg shoulders. District VIU,
Routes 190 and 187, Sections 0, D·D. Oil­
fields Trucking Co., Eakptl8field, $20,220;
George Her?: Co., San Bel'DardiDO, $18,325;
A. S. Vinnell Co., Albambra, $19.727. Con­
tract awarded to Oswald Br06., LOll- Angeles,
$16,836.50.

8AN DIEGO COUNTY~Reil1torcedcon­
crete girder bridge across San Onofre Creek,
17 miles north of Oceanside, six 5O-foot
spans on concrete piers witb pile foundations
to be widened. District XI, IWute 2, Sec­
tion D. Oscar Oberg, Los Angeles, $55,777;
Metropolitan Oonstruction Co.. Los Angeles,
$67,437; ClAude Fisher Co. Ltd., Los
Angeles, $4~,445; a. O. Sparks and Mundo
Engineering Co., 1.08 Anj\"eles, $/52,281; R. R.
Bishop, ~ng Beach, $51,615; Griffith C~.,
Los Angeles, ~8,993; D. W. Thmslon, Los
Angeles, $50,316; J. E. Haddock, Ltd., Pnsa­
dena, $4S,186; Carlo Bongiovanni, Los
Angeoles, $51),484. Contract awarded to B.
G. Carroll, San Diego, $46,811.

SAN DIECO COUNTY -Betwelln one
mile south of San Onofre and north county
line about 2.6 miles to be gl"llded, paved with
PorUund cement concrete and plant-nlixerl
surfacing on Cl'u6her run bll~e to be placed.
District XI, Route 2. Section D. Daley
C&1·p., Son Diej(~ $100,319: David H. ~~'an,

San Diego, $112,693; Metropolitan COr.!­
structiOll Co., Los Angeles, $140,358-; C.
Fisher Co.. Ltd., Los Angeles, $112,8iO;
E. Paul .Il'ord. San Dit;go. $105,o'\l6; C. O.
Sparks and h'hlndo Bngineering Co., Los
Angeles, $lS0,OOO: Oswalc1 Bros., Los
Angeles. $124,438; Guiffith Co" Los AIlI:eles,
$121.889; D. W. Thurston, Los Angele6,
$112,121; J. E. H:tddock, Ltd., Pasadena,
$12·2,30lj. Contract awarded to B. G. Oar­
roll, San Diego, $104,466.10.

:'IAN DJEGO find IMPERIAL COUN­
TJE8--Fut'nish nnd apply liquid aspbalt
between Julinn and Kane Spriugs, 30.5 miles.
District XI, Route 193, S<lctione E, F, G, A.
Morgan Br<>8.. ?vlnywood, $5.485; Regal Oil
Co., umg Beach, $5.O<YT; Paulsen and
1f!arch, Inc., Los Anl!"eies, $6,015; Gilmore
on Co., Los Ang<lles. $5,087. COlltl'act

(Conllnued on page 26)
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Horse-drawn equipment spreading asphaltic oil surface On coner ete pavement north of Fresno in 1913. Modern asphalt spreader.

State Highway Commission Observes i5th Anniversary
(Continued from page 11)

(t was not, however, until the 1923
session of the legislature that action
was taken and approved by the Gov­
ernor imposing a tax. of two cents per
gallon of gasoline. This law provided
tbat one cent of the tax be used by
the Division of Highways for recoll­
strnction and maintenance of State
highways and one cent be distributed
among the counties for improvement
to county roads.

R£ORG.\lnZA~·(ol'(

In 1921 the SUIte Department of Puulic
Works was c.ren.ted with tbe Division of
Highways as a subdivisio~. Witb the advent
of Governor Friend \V. Richardson inlo
office in 1923 tbe Higbway Commission was
wilen oul of t.be Department of Public
Works and estnbli~hed as a sepanne State
Department. Under this new CommissiolJ
the mHeage on tbe Swte system was redi~­

tributed and tbree di~tricts added to tbe
originll.1 seven into which tbe State was
diviued In 1.911.

During the period {rom 1923 to 1927,
·while revenues from the gas tax and vehicle
registrntioll8 increascd rapidly llnd reroo­
strnct.ion and llill;lltenanCl) activities ad­
vanced, it becallle evhleot tb.at provision
must be made for financing new constrnctiolJ

on roads which hail been Mnde State high­
ways but for wbich provision bad not been
made under the bond acts. Tllis very appa·
rent need was mel bs the 1927 session of
the State le:,,;sllltul'e by the passflge of nn
act providing for an additional oue cent tax
ou gasol ine, the proc"eOs to be used exdu·
irively for new construction projects.

In July, 1927, the Department of Public
W'orks was reorganized and the Division of
Higbways recrCllted as a unit in that State
Department. and the Division has remained
in tbe Department of Public Works since
that time.

In 1933' tbe legislation e8tohlishing the
gasoline tllX WIIS amended to provide tbat
on amount equal to {'cent of the State's
share of tbe revenue from the three cent tax
should be lIpportione<l to cities fot imp·rove­
ment to State highway routes lind city
streets. This work WlIS placed under the
supervisiolJ of t.he Division of Highway~. and
in 11l3,) a new oet provide,1 for the alloca­
tion of nu lldditlonal ~ ·cen t to ei ties for use
on city slreets other than Stllte bigbway
routes lind tbe llJ33 oct amcnued to limit
the original }-ce.nt to State rOlltes within
ci ties.

Other legislation in 1933 lifted tbe restric­
tion stipUlating tbat tbe State's share of tbe
1923 gas tax could not be used for new con­
structioll 'IUd provided lhat alI funds ac­
crlling to the State for highway PllrpOSes be
placed in a siugle fund ond allocations to
construction, reconstruction and maintenance
be left iu tbe bands of the California High-

way Commission in biennilll budgets with
the limit.utioas t.bat an amount equal to
not more tboll the revenue from one cent
rllX per b'1l.)JOll of gasoline be budgeted for
lnllintel\ance aod that administration charges
sbould not exceed two pe" .cent of tbe rev­
enue.

At tile inception of the State highway
system in 1009 tbe legislnture provided for
3.082 miles of road. Extensior,s lldde() by (he
second lind third bond aets inctetlsed the
total mileage to 5.(jlJO. Suhsequenr legisla­
tive atlditions, particularly tll!!.t of 1933,
hnve lldded highways to tbe system to the
extcnt that there ure now aJlProximateJy
13,900 miles of State bighways of which
nearly 12,700 miles lire Tural roods.

The following tabulation gives the yeorly
milellge since 1918:

MILEAGE OF STATE HIGHWAY
SYSTEM

Tot.' Total
MlIe.~. Total 6i IIU.D& Tol.1
ImIlr.~d System I mJlto-wcd Syd~m

Yoar RG~d~ "Iiloan, YtOT Roads Mile...
1918___1,808 4,421 1930___ 4,784 6,581
1920___2.,495 6,168 H)31-__ 5,574 7,332
1922___3,840 6,400 1932~__ 5,735 7,347
1924 ___3,868 6,400 1933___ 9,782 14,006
1926__-4,160 6,589 1934___ 9,839 14,019
1928__ .4,332 6,566 1935*__ 9,783 18,958

1936"__10,152 13,870

• The decrease iu mileage in l035 and
1936 is due to e<>mpletioll of constrnction
(Iod reroutinK of nigbways.
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May 21, 1935
Oct_ 4, 1935
April 24, 1936

TOTAL MILEAGE OF STATE HIGH­
WAYS IN CALIFORNIA BY TYPES­
JANUARY 1, 1936.

Total
Type Mileage

Paved __ _ 6,690

Low-cost bitum inous surlace 3,506
Oiled, graded or unimprovecl 3,674

Total 13,870

STEA»Y P1tOG~J!;58

DI1)'inS- this twenty-five year!;. as the
mileage and funds rCQu;ced for construction
UIld maintenance purposes have heen rilpidly
illcreusi"g, engineering standard.s al,d Nn­
slnlction practice have mnde remllrll11ble
lldvlln~f;.

A)i~nIllent und grllde standgrds of 1912
have long si nee become obsolete, short l"ll.dius
curves llnd rolling gr!\de lines have given
way to long sweeping curvature with con­
stJmt gClld(l. Improvements in grading
machinery bavc made possible excavation oi
cnts Ilnd construction of embankments to
deptbs and yardage which only two aeclldes
ngo would bave belln consiilel'ed higbly im­
practical.

Width and lbicknC6S of pa"ements bn.vc
undergone changes. Heavy truelcing equip­
ment requires heavy pavemeuts and lJigb
Sliced traffic demands wide l)aVements, so the
old sb::teen-foot j)a,'ement8, four inches thick,
have been Increased to eleven-inch pavements
laid in widths from twenty to forty feet
providi.ng (0. multiple lanes of trallic, and
now the trend is to divided highways sepa­
rating traffic moving in opposi e directiollS.

Members of California Highway Commission From
August i, 1911, to September ., 1937

Date of Termination
Name Residence Appointment of Membership

Burton A, TOWM Lodi Aug. 2, 191L_Resigned Jan. 14, 1914
Charles D. Blaneylo Saratoga Aug. 2, 191L_Reslgned Mar. 1, 1917
N. D. Dnrlington Loe Angeles Aug. 2, 191 '-. Resigned Jan. 8, 1923
Charles F. Stern Eureka Jan. 15, 1914 __ Resigned Dec. 21, 1918
Henry J. Widenmann* Vallejo Mar. 1, 1917__ Died Oct. 6, 1918
Charles A. Whitmore Visalia Nov. 29, 1918__ Resigned Jan. 8, 1923
Emmett Philliptl~ Sacramento Dec. 21, 1918__ 0ied June 18, 1919
George C. Ma.nafield* Oroville June 24, 1919 __ Resigned Jan. 9, 1923
Harvey M. Toy San Francisco __ Jan. 9, 1923 __ Resigned Jan. 3, 1927
Louis Everding Arcata Jan. 9, 1923 __ Resigned Jan. 17, 1927
Nelson T. Edwards Orange Jan. 10, 1923 __ Resigned Jan. a, 1927
Ralph W. Bull Eureka Jan. 6, 1927 __ Resigned Jan. 6, 1931
J, P. Baumgartner Santa Ana __ .:__ Jan. 6, 1927 __ Resigned Jan. 6, 1931
M. B. Harris Fresno ApriJ 18, 1927 __ Resigned Jan. 6, 1931
Joseph M. Schenek Lo$ Angeles Aug. 19, 1927 .._Resigned Jan. 6, 1931
Fred S. Moody* 8an Francisco__Aug. 19, 1927__ Resigned Jan. 6, 1931
Earl Lee Kelly Redding Jan. 6, 193L_Resigned Oct. 18, 1932
Frank A. Tetley Riverside Jan. 6, 1931 __ Resigned July 31, 1935
Timothy A. Aeardon San Francisco __ Jan, 6, 193·1 __ Resigned May 5, 1936
Harry A. Hopkins Taft Jan. 6, 1931
Philip A. Stanton Anaheim Jan. 6, 1931
Or. W. W. Barham Yreka Dec. 20, 1932 __ Resigned
Ray Ingels Ukiah May 21, 1935 __ Resigned
C. O. Hamiltontl Banning 00 Aug) 1, 1935 __ Died
H. Ray Judah . Santa Cruz May 6, 1936
Paul A. Jasper____ _ Fortuna May 6, 1936

'" Deceased

DRlDGEl CONS'I'RUCTlON

Bridge construdion has undergone a SilD­
ilar h."nsilion, while basic designs have re­
nillined mo.e o. less the same, deck widths
and strength required for increased loadings
have bad to be adjusted to meet the require­
ments of present day traffic. Go·nstrndion
of both (aU and highwB.~· grade sepllrntions
hn ve increllsed to a vl>ll1me ucady equal to
tbnt of bridge construction in order to pro­
vide ~llfer facilities for lrnvel.

'1'he State high way oq;aniza tion of neces­
sity bas grown witb the exp.sn -iOll of tbe
system. 1'he original se"'en districts bave
been increased to cle"cn and the fOllr hun­
dred employees of the first HighwllY COIU­
mission in 1912 have been replaced by the
ncarly 6000 iadi viduals now in the emt)loy
of thc Division of Higbways. It is of in­
terest to Do-te tbnt of those originHl 400 the
Dames o~ 51 are still on the lJjghway roll
for 1937.

VITAL FEDERAL AID

In this great growth ot !.he State blgh­
way system, one of tbe vital factors bas been
tbe federal aid which has been given to Cali­
fornia during the past twenty yeal'll.

On ~larch 16, 1917, tbe Governor signed
nn act of tbe California Sta te legislature
accepting the p.rovi&ions of the Federnl Aid
Road Act of 1916. This federal act estab­
lished a Federal Aid Highway System on
lhe St.ate systems of each State and made
available federnl funds for improvement to
these designated highways.

In California lbig federal system orig­
inally included some 4,900 miles, which,
when 000/0 bad been improved, Was increased
to 5,600 miles. In addition thereto, Cali­
fornia has 5118 miles situated in national
fores-ts and other federal reservations giving

ll. total of 6,158 miles of fl/deral roads on the
State system.

LAUGtl: IN\'I!."STMEN'I' IN RO_\DE

Since 1917 regular federal aid funds have
been allotted to California amounting to
approximately $61,000,000. In addition to
these funds federal ellocntions ha ve been
made in the amo-unl 0{ $52,143,000 from the
various relief appropriations of Congress for
work on the Stat.e highway system and
feeder roads.

Be€inning with Lbe $18,000,000 bond issue
of 1909, the people of California, and the
Federal Government have provided for the
mDstrudion and maintenance of State high­
ways through the various sources of revenue
whicb ban been described witb the result
tbat California bl19 become one of the lead­
ers, not only in the United States but in
the world, in the developtnent o-f high staDd­
ards of highway design, construction and
improvement. Tbe total income of the Divi­
sion of Highways from 1912 to June 30,
1937, has amounted to $497,030,000, from
which expenditures 011 the State highway
system have been made in the sum of $492"
746-,000.

This capital investment by California is
one of the State's greatest assets and has
been an important means in much of the
development of both tho economic and
cultural life of hel' citizens during the past
twenty-five years.

"Did you read about thut movie actor's
m)'stecy marriage?"

"No, I'm roo dal"Il busy pu~ling abont
myoWD."

Federal Accident
Studies Planned

Various leaders in Congress are
considering the idea of expanding
facilities of the United States Census
Bureau to collect more adequate
statistics on motor accidents. Co­
operation of the States would be en­
listed.

The report states there is growing
recognition of need for more com­
plete facts on the number of moto!'
vehide deaths and injuries and data
on the circumstances of accidents,

This is said to have been empha­
sized by the wide varianee in recent
estimates 0.£ the number of motor
fatalities in the United States last
year.

Motor vehicles in the United States la~t

yenr used 535,000,000 gallon8 of lubricants,
according to 11 preliminary el!timllte recei,'ed
by the Automobile Clul> of SOllthern Cali·
fornia.

"When the judge ruled Smitb had to poy
alimony bow did he f~1 about it?"

"Chagrined."
"And bow did his wife feel about. it?"
"Sbe gMDced."
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IMPROVED SCREED ADJUSTMENTS FOR
CEMENT CONCRETE FINISHING MACHINES

By H. J. DOGGART, Resident Engineer, District V

The picture on the left is a general view of the reconstructed screed; that on the right
is a close- up view of screed adjusting device.

C
ONTRAC1' 85TC2, road V-Mon­

2-H&I, from Bradley to SiK

miles south of San Ardo, in
Monterey County, was one of the few
pl·ojects dU1'ing 1936 in which Port­
lalld cement eOllc('ete pavement was
speeified to be laid in twenty-foot
widths.

Since this project truversed a roll­
ing, foothill territory along the
Salinas River, horizontal curvature
was frequent, and continual warping
of pavement crown into supereleva­
tion was necessary. In order not to
distort the superelevation by carry­
ing the cl'owned section through the
curves, it was necessary to n.djnst the
screeds of the finisljing machine as
the equipment proceeded in and 01.:.t
of the supcrelevation.

The adjustment with whi.ch the
available type of machine is equipped
is Dot speedy enough fnr this purpose
without seriously delayi ng the prog~

ress of the work. At the beginning
of paving operations before finisher
screed adjustments were made, it was
necessary to shut down the mixel' fOl"

a period of several hours while a
pavement curve was being con­
structed.

The Peninsula Paving Company,
Contractor, requested the Construc­
tion Department of the Division of
Highways to assist ill solving tbis
difficulty. Throug·h eonference with
the writer, the Contractor's General
.Manager, .Mjs~ A. L. Beard, and
Mastel· Mechanic O. lVI. Johnson, the
roJ/owing design was c1ecicled upon,
and built under Mr. Johnson's direc­
tion:

The regnlar screed plate was DOt
sufficiently rigid without the multiple
points of adjustment to strengthen it,
in order to insure its remaining in
adjustment. To overcome this defect,
two 3j-inch by 2·Hocl.'l by ~-inch angle
irons were welded to the upper side
of the screed plate longitudinally tor
the full length of the plate, and were
cut at the two adjusting points in the
center of the 21.5-foot overall length
of screed. They were spaced at the
proper interval to serve as guides

£01' the 6t~inch by 3!-inch I-beam
screed member, and prevent warping
of the screed plate.

It was considered necessary to have
an adjustment out near the end of the
screed and a quarter point adjust­
ment in the middle of each ten-foot
section.

The screed was first so constructed,
but nnder operating conditions, it
was found that the screed plate was
now sufficiently rigid, and the quarter
point adjustment was unnecessary.
The active adjustment consisted of a
vertical It-inch ronnd bolt with 7
threads per inch, and a 12-inch wheel
mounted on the top to speed up the
adjustment.

The extreme end pairs of the
original adjusting bolts were left in
place to serve as tilting controls fOT

the screed end shoe. The set of ad­
justments in the mid-point of the
screed were drawn up tight and re­
mained in the same position for any
setting of the screed plate. This in
effect, hinged the screed plate in the
center, and permitted the plate to be
crowned· by turning the adjusting
wheel at each end of the plate. The
two-wheel adjustments replace the
original 48 adjusting nuts with which
each sereed was originally eqnipped.

This method of adjustment was so
successful that the finishing machine
operator was able to make the propeT
adjustments at 20-inch intervals
thronghout the transition and operate
the machine without any loss of time
to the mixil'l.g unit or delay to the
finishing operations fonowing the
machine.
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By R. E. PIERCE, District Engineer

Galt Highway Change
Will Eliminate Hazards

Highway Bids
and Awards for

August, 1937
(Continued from page 21)

awarded to Square Oil Co., Inc., Los Angeles,
$4,995-

SAN LUIS OBISPO ilnd SANTA BAR­
BARA COUNTIES-Between San Luis
OMspo and Toro Creek, between Las Cruces
and L(lmpoC, Ilnd betwee-n Lompoc and Santfi
Ynez, about 18.5 miles to be surfaced with
plant·mixed surfacing and seal coal. Dill­
triel V, r:toutes 56 and 149', Sections D, AB,
B, D. Granite Construction Co., Ltd .. Wat­
sonl'ille, $28,796 j R. E. Hazard and SOilS,
San Diego, $33,415'. OOlll1l1ct awarded to
L. A. Brisco, Arroyo Grnnde', $20,521.26.

SHASTA OOUNTY-At Salt Creek about
13 miles ellst of Redding, remove existinl:
timber truss and furnish lind install steel
plate gil·deI".. District n, Route 2$., Section
A. M. B. McGowan, Inc., Ban Francisco,
$4,00{}; J. P. Brennan, Redding, $5,465.
Contract awarded to M. A. Jenkins, Sacrjl­
mento, $4,1~.20.

SISKIYOU COUNTY·-A I"einforcw con­
crete slab bridge llCrosS Scott. River 8.bout
ono mile souUlwes-t of Fort Jones, consisting
of rOllr 30-ioot 6-inch Sp.illlil and two 23-foot
spans on C(>lIcrete pile bents, and tlpprol<i­
mately 0.4 mile of roodway to be graded and
roo.d-mix surfacing to be a\)plied. District
II, Route 82, Sectio.n C. Chall. Kuppinger,
Lalreport, $33.698; J. P. Breunan, .Redding,
$35,080; W. K. Vlln Bokkelen, A1smedl\,
$31,877. Contl'1\ct awarded to A. Soda nnd
Son, Oakland, $30,1562.

SOLANO COUNTY-Between Cllrquille:l
Blidge and 0.9' mile north abo-ut 0.8 mile
to be gl'aded lind paved with Portland
c-ement concrcte and plant·mixed surfacing.
District X, Route 7, Section F. A. Teichert
lind Son., Inc., Sacr1lmento, $77,184: Freder­
icksen and Westbrook, .u.wel" Lake, $'T4,97S;
Bodenhamer Construction Co., Oakland, $75,­
~8; A. G. Raisch, San Fl"lIncisco, $77,1807;
Macco Con'Juuction Company. Clearwater,
$8l,517: Ohas. L. Harney, San Francisco,
$81,304.; Loui<; Biasotti 8.11.£1 Son, Stockton,
$83,777: Frederickson ond Watson CDnlluue­
tion 0:>., Fredericicson Bros., Oakland, $86,­
313. Contract awarded to Union Pllving
CD., San Francisco, $70,737.70.

TEHAMA COUN'l'Y-Between south
boundary and Corning, about 8.9 lniles, seal
coat to be applied. District II, ~ute 7,
Section A. Granite Construction Co., Wat­
sonville, $5,518: E. A. Forde, San Anselmo,
$5,564: Hayward Building Material Co"
Hayward, $5,755: Lee J. Immel, Berkeley,
$5,777 i.?:,i~slllu Bros., Inc., Bcrkel~Y, $5,8i2;
E. F. bllIJlllrd, Sncrllmento, $6.1G3 j N. M.
Boll Sons, Berkeley, $6,627: Hemstreet llnd
Bell, Marysville, $6,836. Contract awarded
to Garcia Construction Co., Irvingtou,
$5,358.75.

TRINITY OOUNTY-Betw~ll Helena
and Big Bill', about 8.5 miles in length to be
sm'faced with road-mix surfacing. Distti~t

II, Rout~ 20, Section E. Garcia Construc­
tion 00., I\"1'ington, $90,080; MeReynoWs
Trucking Co., Ollklaud, $9,646; Tieslau
Bros., Inc., Berkeley, $9,841: Pacific Truck
Service, Inc" San Jose, $10.011: George
French . Jr., Stockton, $11,24.0; H8Iwi~

(»nstruction 00.. Se'\ltlstopol, $11.540; Lee J.
Immel, Berkeley, $13,325. O>ntract awarded
to E. '1:. Smith, Eureka, $S,59i-.

Julius: "J hear that Nero is torturing the
Christians lignin."

Marcus; "Yeah, somoone ought to take
that fiddle away from him."

A IMPORTANT improvement in
U. S. 99, ill the vicinity of Galt,
Sacramento County, which has

been under consideration for many
years, should be under construction
early this fall.

Starting just north of the Southern.
Pacific Railroad, lone Bnmch, north
of Galt. the new line will run in a
straight line southeasterly to Dry
Creek, the county boundary between
Sacramento and San Joaquin coun­
ties; thence continuing on the same
course until it connects with the pres­
ent highway at Jahant Corner on

Cherokee Lane. The length of the
new line is 4.98 miles, making a sav­
ing in distance of 0.57 mile over the
present route.

WILL ELIMINATE NI~ CURNF.S

The new line will eliminate nine
curves, ranging in radius from 368
feet to 3000 feet, having a total angle
of over 371 degrees, or more than one
complete circle; while the new line
will have only two curves, one at
each end of the change, with radii of
3000 feet and 5000 feet, and a total
angle of less than 37 degrees.

Another important feature will be a
new bridge over Dry Creek of ade­
quate width. The present bridge is
narrow and has been a bottle-neck for
years.

This project has heen planned for
an ultimate two-way divided road­
way, both as to right of way and loca­
tion of the two lanes. This will be
accomplished by acquiring a right of
way 120 feet in width and placing
the two lanes, now to be constructed,
on an off3et, so that a 20-foot separa­
tion will be provided on the ultimate
divided roadway.

DISTANCE SHOR/rENED

This is the n.nt project in thi!; dis­
trict on which additional lane width
over the old standard 10-foot lane will

be constructed. The new pavement
will consist of two 11-foot lanes.

The method of handlillg the right
of way is slightly different. .A. width
of 120 feet is being acquired. It is
planned to place the fences so that the
two lanes now being constructed will
center on an 80-foot strip on the west
side 01 the right of way, the otller 40
feet being available for use by the
adjacent property owner until such
time as the highway is deyeloped to
its ultimate section.

This new line by shortening dis­
tance, by-passing the narrow business
street in Galt, and with much im­
proved alignment, should materially
increase the capacity and safety on
this road on which more than 4000
carg travel daily.
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The Interior Department .Appro­
priation Bill providing $12,500,000
for construction of the Central Valley
Project has been appt'oved by the
President. This appropriation will
make approximately $22,500,000 avail­
able for constrnction during the CUl.'­

rent fiscal year as about $10,000,000
remains in unexpended funds previ­
ously appropriated.

The President has also signed tIle
Rivers and Harbors Bill which carries
an amendment officially authorizing
the Central Valley Project as a Fed­
eral undertaking, and removes all
legal obstacles to its consummation.
With the approval of the Interior
Department Bill carrying the appro­
priation for the project and it'> author­
jzation as a Federal project in the
Rivers and Harbors Bill, work will be
carried out without delay.

IRRIGATION DISTRICTS

Refinancing o[ outstanding' bonded indeht­
edness through loans from the Re.:ollstruc­
tion Finllnce Corporation has made steady
pl'Ogress. By provisions of an nct passed
at the lnst Legisilltive session the di13trids
Are enabled to proceed with their programs
by filing petitions ill tbe Superior Courts
when plans have been accepted by two-thirds
(If tbe \)()nd holders nnd approved by the
Oalifornia Districts Securities Commission.
Under this ad pialiS of Palo Verde:, EI
Dorado, J ames. Merced, Li ndsay-Strathmore
find Anderson-Cottonwood districts have
rceently been lIpproved.

FLOOD CONTROL AND
RECLAMATION

Mai,,-tcmUlce of Sacramento Flood' COl,t"ol
ProjeCJt.

Investigation is ~ing made as to the
structure and mnterial composing a section
about 300 feet long in the south levee of the
Sacramento By-pass, which shows a tend­
ency lb slide find settle when wet. It is
expected tha t this se.:tion may have to be
rebuilt wi th suitable rna terial.

Relief La1>or Work.

W.P.A. Project No. 6604 in Yolo County.
on which men were engaged in cleaning levees

OFFICIAL REPORT
FOR THE MONTH OF

August, 1937
EOWA RD HYATT, Slale Engineer

ulld dendng brush in the Sacramento By­
pass, was discoutinued on August 24, Hl37.
I t is e.s:pected that men wUl be availllble to
resume this work on about October 15th.

Ba-nk Proted-ion Progr4m.

The maintenllnce progL"1lm recommended
by the Chief of Engineers, included ill the
report of the Board of Engineers for .Rivet's
and Harbors dated JUlie 14, 1937, lind con­
tained in Senate (;ommitlee Document 75th
Congress, "Sacramento HiveI"' Flood Control
Project, California," ineluded in the Rivers
and Harbors Act, HE 7051, 75th Congrt1ss,
1st Session, has been appro·ved by the Pre5i·
dent.

This act provides for the ameni!ment of
the present project act to increase the Fed­
ernl allocation to the Silcrnmento flood con­
trol project b~ $2,500.000 to be upended liS
the Federal participlltion in the maintenance
of the flood control proje.:t during n nve-year
period, and to include II. complete program
fol' bank protection on tLe main Sact"aIDe-oto
River. The State of California will con­
trihute one-third of the total cost of banle
protectior, and levee set-bncks.

A !lrogram for bank protection has been
tentatively sele.:ted to include works which
will eost in all IIpproximately $150,000. o[
\vhich the State will }>lIY $50,000. This
work will include the extension of severnl
of the units constructed during the lllst year,
lind new units to ~ done include those which
are considered to be most urgently needed.
Actual construction by the Wa,' Department
i-s now under way on several o·f these units.

SACRAMENTO FLOOD CONTROL
PROJECT

The Reclamation Board hns requested this
office to undertnke the construction of an
irrigation canal in tbe vicinity of the Colu8a
.By-pass and the lil1ing of the borrow pit on
the EllI'r Mitcbell prOJ)e-rty lit the levee along
the right bank of the Snct'amento RiI'er
north of Colusa. Both of these works are in
connection with the acquisition of rights-of­
way alld Oowage: easements, botlt at an esti­
mated cost o[ $37,000. Preliminary surveys
have been made during this period of the5e
projects.

SUPERViSION OF DAMS

Applicuio'n was filed on AUJ:ust 12. IltWi,
by the Whiting Company, EI Toro, Califor­
nia, for approval of the' plans ani! speeifica­
tiOllS for the construction of Whi.ting Dum,
This dllm is to be a rolled earth fill structnre
41 feet in height 1I nd storing 600 aere-feet
and is estimated to cost $30,000. It is to

~ located on n tributary to Sun Diego Creek
in Orlmge County,

Application to\, approval of plans for the
repair and Il1teration of Ule Pilllrcitos Dam
was filed on July :II) 1937, by the City and
County of San )l'l'ancisco, This application
was approved on August 10, 1Il37.

Application was filed on August 13, Ilt37,
by the Tuolumne Gold Dredging CArp.oration,
La Grange, California, for the allt!ration of
the CariiozEl Dam. This application wus
approved on August 23, 1937.

Application wos filed on August l(l', 1937,
by the Nevada Irrigation District, Grass
Valley. for the approval of plans for the
repair o.nd alterntion of the French Lake
Dam.

The work nt present under way at the
Mad River Dam of the city of Eureka con­
sists of pouring concrete on the left abut­
ment section&, preparatiolls for tbe pouring
on the arch sections and the excava tion of
the stream bed u(}6tream from the arch [or
the plncing of impervious fin.

WATER RIGHTS

.6'upef1)~io1t of ApIWopnations of 1'1'atet'o
Thirty-seven applications to appropriate

Miter wel'e received during July. Fourteen
WHe denied o.nd fifteen we-re approved. In
the snme peliod, I,ille lIel'mits were revoked
and rights. were confhmed by the issuance
of licenses in twelve other cases.

That mining continue\'> to predominate as
nn important activity among new appropria­
tot's is evidenced by the large appJiC1ltions
which are filed for mining purposes· and per­
mits issued. Among the applications
received during July was one for an appro­
priation of 150 second-feet in Humboldt and
Trinity counties at a cost oC $150,000.
Another for an ap~ro])riation in 'l'riuity
County at a cost of $60,000 and numerous
other applications for large amounts. 'l.'he
largf$t single appropriation allowed during
the month was for miuing' purposes,

SACRAM ENTO· SAN JOAQU I N
WATER SUPERVISION

Activities during the past month have
been in the field gathering data from which
to make of record the amount of water
diverted from the streams ill the Sacramento
and B-IlD Joaquin valleys. Thi£ report will
also show the amount of IfJnd iITigated, tJle
return flow therefrom and also tbe j}f)W in
the valley streams. The sampling of water
in the delta for salinity is being carried on
lit u nnmber of stations sufficient to record
the rate of advAllce of the Slllinity.

:Twenty-six] (Septe1l'Jber HF) California Highways and Public Work.s



TRAFFIC CONGESTION ON ROUTE -4 IS RELIEVED

Completed by the G.riffith Company of Los Angeles in July at a cost of $241,000, lhe additions to the old two-Jane pavement for

eleven and seven-tenths miles south frelm Grove Street in Bakersfield on Roule 4 has now relieved tho traffic congeslion which was
developing on this mOl,n artery from the San Joaquin Valley to Los Angeles. The work was finaneed jointly by the Stale and the city
of Bakersfield which contributed $27,000 for the WOM< inside the city lim its.

Four paved lanes with shou Iders oiled out to lhe cu pb lines are now provided inside the city i three lanes extend ten and one- half
miles south from the city limits. Funds provided in the present budget will "finance a contract to be let. this year which will connect
this improvement with the three-lane pavement from Los AngClles at Grapevine to give a minimum of three lanes for the full dis­
tance of 112 miles from Los Angeles to Bakersfield.

As shown in the upper pictclI"e, four traffic lanes are now provided from the center of Bakenfield to the south cit,y limits..
The lower pldure was laken south of Ba.kersfield and shows the wide traffic lanes which add to the safety in passing on I.hi5

heavy freight roule from the S<;tn Joaquin Valley lo Los Angeles.
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(Continued from page ~)

Cost of Drilling Cut
Down By New Equipment

duty nO-volt, lOOO~watt generator.
providing lights for night operating
is also built into the motor assembly.

The main hoisting unit is a 7-ton,
double drum type with a three speed
transmission. Both of the drums are
supplied with linch steel cables, for
sampling and drilling lines. A small
single drum utility hoist, with nigger
head attachment is mounted near the
derrick for operating a sand line.

The derrick was constructed from
heavy steel ship channels and de­
signed for a thirty ton pull. A Key­
stone Spudding sheave assembly is
welded to the top of the derrick for
the spudding cable and the sand line.
Two additional sheaves accommodate
a heavy pulling line for sampler
operations. The overall height of the
derrick is 32 feet from the ground
when erected, and eleven feet six
inches when folded and ready for the
road.

ASSF.:M8LY

Power from the motor and trans­
mission assembly is carried through
an extension shaft to the main drive
spro<'ket. Throngh the medium of a
4-inch chain, power is then transmit­
ted to a main countershaft mounted
parallel with the engine. '1'h18 sbaft
serves the dual purpose of driving a
secondary longitudinal countershaft
through mitre gears and a secondary
transverse countershaft which oper­
ates the spudding pinion and utility
hoist. The longitudinal shaft drives
the double drum hoist and the rotary
table. Double and triple tooth
sprockets and chains are use d
throughout for transmitting the
powel·. All shafts are mounted in
self-aligning Toller bearings.

The entire unit complete with drill­
ing tools is transported on the four­
wheel drive truck. This truck, equip­
ped with tractor tread type tires and
dual renr Wheels, has proved its worth
on steep hillside climbs a.nd pulling
over soft unstable ground.

A 2-inch, two-stage centrifugal
pump mounted on a sepaiate skid
fra.me and powered with a 4 cylinder,
12 h.p. ai.r cooled gasoline engine is

Eugene, Oregon,
August 28, 1937.

California Highway
Department.

Dear Sirs:
Last Tuesday, Aug. 24, on my

way north 27 miles sonth of'
Cave City, I broke an axle of
my car to which a trailer was
a,ttached. The accident hap­
pened on an incline and in a
dangerous position on account
of curves.

It was but a short time be­
fore your maintenance depart­
ment auto came along and
towed me up the mountain so
that I would be off the high­
way, for which I was grateful.
The service I received did not
end there. Mr. Horace C. Nnt­
ting, your maintenance fore­
man, took the time and pa.tience
to find out what the trouble
was so that I could advise a
mechanic at Crescent City or
Grant's Pass. The trouble could
not be defined until Mr. Nut­
ting took the time to locate it.

In all my travels I never met
as courteous a gentleman a.nd I
want to commend him to you.
I will greatly appreciate it if
you will advise him of this let­
ter, if it is not against the rules
of your department.

I would like also to commend
the State of California on its
wonderful highways. As a.
visitor that has traveled prac­
tically every mile of your State,
I can not but praise your splen­
did highways.

I have been traveling on a
sightseeing vacation for three
years all over the United States
and I feel that I am a judge of
your highways.

I am respectfully,

(Signed) WM. T. PARSONS,
508 Schwehm Building,

Atlantic City, N. J.

used in conjunction with the drill out­
fit for dewatering holes and jetting
casing when required. A 2-rnch Ven­
tura tube type hydro-jet is used in
conjunction with the pump for de­
watering holes and making tests of
ground water flow. The latter
assembly can be llsed to dewater a
7-inch hole to a depth of about 120
feet if the inflow does not exceed 20
gallons per minute.

SAVlNG (N DRILUNG COSTS

Since the rig was constructed in
February, 1937, it has worked very
satisfactorily and proved invaluable
for investigating a, variety of found­
ation conditions. Approximately 70
holes, twenty-four inches in diam­
etar, have been bored to depths vary.
ing between 30 and 80 feet and
avera(ring 45 feet at costs of $0.25
to $0.75 per foot in clay and shaly
clay, and between $0.50 and $1.00
per foot in soft shales and cemented
sand formations.

These drilling costs are exclusive
of overhead but include all labor

.charges and a drill rental of $2.50
per hour. Sinking of shafts in
similar ground, under old methods,
to depths of 20 or 30 feet often cost
more than $5 to $10 per foot mak­
ing such exploration too expensive
for extensive use. The cost of pro­
curing cores with the new type
Porter Soil Sampler has also been
reduced through the development of
this special drill outfit.

General reQujl'ements for tbe drill
and equipmen.t were d}'awn by the
writer. Mr. F. E. Burnside, Shop
Superinte11dent of the Equipment
Department, and Mr. C. M. Sanborn,
Foundation Drilling Foreman of the
Materials and Reseal'cb Department,
supervised the mechanical design and
constrnction of the outilt.

Since the d.rill was completed, it
has not been l"eturned to the shop for
alterations or repairs, and thi.s very
satisfactory operation reflects the suf­
ficiency of the design and the excel­
lence of the work done by the Equip­
ment Department.

Automobile drivers ~'ho limit their lop
speed to 50 miles pel' hoar ore ~2 per cent
safer than the sversgc motoriat, according
to II. recent survey by an eastern insurance
orgllnizlI tion.

Judge--What were you doin::- when tbat
joint was raided?

Loeksmitb-Making a bolt for the door,
yer honor.
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STATE OF CALIFORNIA

Department of Public Works
Headquarters: Public Works Building, Twelfth and N Streets, Sacramento

FRANK F. MERRIAM Governor

JUSTUS F. CRAEMER Assistant Director

EARL LEE KELLY- Director

EDWARD .J. NERON Deputy Director
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HARRY A. HOPKINS, Cbainnan, Taft

PHILIP A. STAN'l'ON, Anaheim

H. R. J'UDAH, Santa Or1\~

PAUL G. JASPER, 1!'0rtulOa

WILI,IAM T. HART, Carlsbud

JULIEN D. ROUSSEL, Seereta%T

DIVISION OF HIGHWAYS

C. H. PURCELL, State Higbwll..r Engineer, Sacramento

G. T. McCOY, AssistlUlt State Hlgb.woS En~ineer

J. G. STANDLEY, Principal Assistont Engineer

R H. WILSON, Office Engineer

T, E. S'fANTON, Materials aod Reseatclt Engineer

FRED J. GRUMM, Engineer of Surveys and Pllius

G. S. POPE, Construction Enb';n~r

'1', H. DENNIS, Maintenance Engineer

F. W. F'ANHORST, Bridge Engineer

L. V. CXl\-lPBELL, Engineer of City and Cooperative Projects

R. Fl. STALNAKER, E'luillrnent Engineer

E. R. HIGGINS, Comptrollcr

DISTRICT ENGINEERS

J. W. VICKREY, District I. Eurekll

F. W. HASELWOOD, District II, Redding

CHARLES H. WHITMORE. District III, Marysville

J"NO. Fl. SKEGGS, District IV, San Francisro

L. H. GIBSON, District V, San Luis Obispo

R. M. GILLIS, District VI, Fresno

B. V. CORTRLYOU, District VII, Los Angeles

E. Q. BULLI" AN, District VIII, Bitu Bernardino

S. W. LOWDEN (Acting), District IX, Bishop

R. E. PIERCE, District X, Stockton

E. E. WALLACE, District XI. Son Diego

SAN FRANCISCO·OAKLAND BAY BRIDGE

C, E, ANDREW, Bridge Engineer

EDWARD HYATT', State Ell£!;ineer. Chief of Division

J'. J. HALEY, JR., Administrath'e Assistant

HAROLD CONKLING, D,-,puty in Cbarge Water !:lights

A. D. EDMONSTON, Deputy in Charge Wat6l'
R.esources Investigation

n. I,. JONES. Deputy in Charge Flood Control and Reclamation

GEORGE W. HAWLEY, Deputy in Charge Dams

SPENCER BURROUGHS, Attorney

EVERETT N. BRYAN, Hydrftulic Engineer WaUlI' Rights

GORDON ZANDElR. A.djudication. Water Distribution

DIVISION OF ARCHITEOTURE

GEORGE B. McDOOGALL, State Architect, Chief of Divisioll

P. T. POAGE, Assistant Chief

W. K. DANIELS, Administrative AssistllDt

HEADQUARTERS

I-l. W. DEHAYEN, Supervising Arcbi(,(!ctllrlll Draft8Dllln

C. H. KIWMER, Principal Structural Engineer

CARLETON FIERSON, Supervising SpllCiuelition Writer

J. \OQ". DUTTON, Principal Engineer, General Construction

W, H. ROOKINGf(AM, Principal MecbllniCltI and Electrical
Engineer

DIVISION OF aONTRACTS AND RIGHTS OF WAY

C. C. CARLETON, Chief

CLARENCE W. MORRIS, Attorney, Son FNlDCiSCO

FHANK B. DURKEE, Attorney

C. R. MONTGOMERY, Atto\"IOey

.ROBERT E. .REED, Attorney

DIVISION OF PORTS

Port of Enrelifl-WjJ\jam Clark, Sr.. Surveyor
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