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$16,000,000 Saving for

California Taxpayers

In Governor Merriam’s
Highway Unification Plan

By FRANK F. MERRIAM, Governor of California

expenditure by the taxpayers of an
. amount in excess of $180,000 a day for
nineteen years surely must have a very im-
portant bearing on the basic interests and
welfare of the people.

In any event, such
was the daily cost,
from 1914 to 19233,
to State, county,
and munieipal tax-
payers for the con-
struction a1d main-
tenance of highways,
roads and streets in
California repre-
senting the hnge
total for the nine-
teen-year period of
$1,265,000,000. The
highways, roads and
streets called for an
expenditure by the
State of $384,000,-
000; by the counties
of $467,000,000, and
by the cities of
$414,000,000.

Some of these
costs have been un-
necessary, or have
been excessive,
through a duplica-
tion of effort and
through the use of
costly methods and
equipment by road departments.

To remedy this condition, and at the same
time to provide for a more effective and satis-
factory development coordination of high-
ways, roads, and streets, I have submitted a
plan to the State Legislature calling for a
unification of the State and county highway
systems and for doubling the amount of State
funds allotted to cities for street purposes.

Adoption of this plan, on the basis of avail-

3 NY public undertaking that calls for an

GOVERNOR FRANK F. MERRIAM

able estimates, will effect a saving to Califor-
nia taxpayers of approximately $16,000,000
during the next two years.

All are agreed that coordination and con-
solidation of governmental functions is desir-
able both in the interests of efficiency and
economy. Proposals
are being earnestly
advocated for the
consolidation of the
State’s 58 counties
into larger political
subdivisions; some
advocating that not
more than five coun-
ties be organized,
while others believe
the number should
be fifteen or sixteen.

The exaet manner
of reducecing the
number of counties
is important only as
it has a bearing on
the results to be ob-
tained, but it has
been estimated that
a merging of the
counties, with the
subsequent elimina-
tion of manifold du-
plications of effort,
services and ex-
penses, would save
the taxpayers $30,-
000,000 in two years.

And while T am not.seeking at this time to
bring the problem of county consolidation be-
fore the Legislature—even though 1 appre-
ciate the advantages of such an arrangement
—it is worthy of note that the highway unifi-
cation program now before the Legislature
would save an amount equal to one-half the
total savings to be accomplished by reducing
the number of counties.

There is, of course, considerable opposition

(Continued on page 8)
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Blasting 100,000 Cubic Yards of Solid
Rock Per Mile on Feather Rwer Job

By PERRY R. LOWbEN, Assistant District Construction Engineer

4 I VHE general public and the Division of
Highways are watching with much in-
terest and anticipation, the progress of

the highway grading projects in the Feather

River Canyon.

The Feather River Highway connects Oro-
ville and Quinecy, county seats of Butte and
Plumas countics, and is a part of an inter-
state route connecting with 17. 8. 40 at Reno,
Nevaaa. It is 78 miles long, and a prelimi-
nary estimate placed the cost of grading and

struetures at £7,075,000. At this time the
work is organized with the objective of com-
pleting the grading between Oroville and
Keddie, seven miles from Quiney, during the
symmer of 1936. - The apparent final cost of

e frd

grading. and structures for the 77.75 miles is
$6,900,000.

Work was started on both the Oroville and
Keddie ends in the spring of 1928 and has
been prosecuted steadily since that date.

SIX GRADING CONTRACTS

There have been six grading contracts cov-
ering a total length of 14.3 miles and involv-
ing the movement of 1,456,800 cubic yards

of excavation. One contract for grading 2.5
miles between Storrie and Rock Creek is due
for completion in July.

The remainder of the grading is to be done
by the two convict camps which started the
work in 1928, To date these camps have
moved 4,328,000 cubic yards in completing
43.3 miles.

In addition, six bridge contracts have been
completed, and one for a bridge across the
North Fork at Tobin is in progress. 'I'wo

wmm— Grading Completed
o Grading under way by Contract
=mw Grading under way by Convict Labor

Statute Miles
10

other bridges across the North Fork, one at
Storrie and one at Rock Creek, are yet to be
built by contraet.

The present contract for 2.5 miles between
Rock Creek and Storrie will permit access to
bridge sites at Rock Creek and Storrie at
either end. The construction of these bridges
is planned in 1935, to permit access to the
adjacent sections which will be graded by
conviet labor.

GRANITE DOMES ENCOUNTERED

All of the work done to date has been on
the 70.75 miles between Oroville and Keddie.
There remain twelve miles to be construected

(Continued on page 15)
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Model Built to Scale Visualizes
Proposed Salinas Grade Separation

By H. D. STOVER, Designing Engineer, Bridges

ODELS properly constructed are a
direct aid in the designing of
bridges, towers, buildings, dams and

various structures.

From the struetural designer’s standpoint,
models serve primarily as a check on the
analysis of stresses. Due to the increasing
demand that designers visnalize the fune-
tions of a structure as a whole and that the
plan is such that the finished structure has
a pleasing appearance and the proper propor-
tions for the materials of construetion
selected, the use of models have increasing
value,

In the ecity of Salinas, State Highway
Route 2 (U. S. 101) crosses the main line and
yard tracks of the Southern Pacific Railroad
at grade. The erossing is in a hnilt up see-
tior. of the eity at the intersection of North
Main and Monterey streets. The State high-
way route eomes into Salinas over North
Main Street and turns into Monterey Street
Jjust after erossing the railroad tracks.

SPECIAL PROBLEMS INVOLVED

The construction of a grade separation in
this congested business area, presents many
special problems that must be satisfactorily
solved for all parties eoncerned, such as relo-
cation of approach roads; providing for
proper sight distances for the safety of
traffic; proper loeation of stop signs and
traffic signals; providing the best possible
access to property adjacent to the subway, ete,

It appeared advisable therefore to con-
struet a model of the proposed grade separa-
tion as was done, with many resultant bene-
fits, in the ease of other grade separations,
sueh as the Lineoln-Culver Boulevard separa-
tion on Route 60 in Los Angeles County, and
the erossing of Route 9 over the tracks and
vards of the Atchison, Topeka and Santa Fe
Railroad in San Bernardino ecity.

MODEL ON DISFLAY

The placing of this subway model on display
in the eity of Salinas will also enable the prop-
erty owners and business firms located adja-
cent to the proposed struciure to actually
visunalize the conditions that will result from

the completed structure, clearly bringing out
certain advantages to be gained and showing
property frontage that will be affected.

Also the populace of the eity will be able
to visualize the advantage of having the traffic
separated from the present crossing at grade,
thereby eliminating the costly delay that
local ‘and through traffic is subjected tfo, as
well as providing a plaza and parked area
and eliminating the unsightly view of the
railroad yards. The display of this model
will enable the people of the city to eompre-
hend readily what only a few would under-
stand from a study of plans and blueprints
of the project.

CONSTRUCTED TO SCALE

The modael is three and one-half feet by
eight feet in size and is eonstructed to a scale
of one inch to fifieen feet, or a ratio of one
to one hundred and eighty. The base of the
model consisis of a main outer frame having
two inch by three inch side pieces wilh one
inch by three inch cross pieces, and an inner
frame sawed to the shape of the subway walis
and having cross pieces set a varying depth to
form the roadway depression.

The top is a sheet of } inch ply wood eut
to fit around and through the subway frame,
giving an unbroken, smooth surface to the
subway and surface streets. The sidewalk
level is built up of two layers of heavy card-
board. The surface textures, painted sand-
paper represents grass and a thin application
of plaster, stippled and painted, represents
bare ground.

PHOTOGRAPHIC SURVEY MADE

The steel girder span carrying the railroad
was modeled entirely of cardboard,

Eleetroliers and traffie-stop signs are of
lead cast in a plaster mold.

Photographic survey was made ol the site
and the colors of all buildings rnoted. From
these photographs, the miniature bunildings
are reproduced by sawing blecks of wood to
shape and architectural ornaments are pieces
of cardboard glued to the wood, the whole
colored the same as the prototype buildings.

The model was constructed by Junior
Designing Engineer of Bridges, T. K. May.
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MODEL AND PHOTOGRAPHS picture the safety and traffic aspects of the proposed grade separa-
tion and subway improvement in the City of Salinas where a railroad crosses the intersection of the

State highway and Main Street. The model, at top, shows the present dangerous grade intersection

replaced by a wide subway with the railroad carried across on a girder bridge and a parked area sepa-
rating traffic. Present conditions are shown in the photographs.




6 CALIFORNTA HIGHWAYS AND PUBLIC WORKR

Survey Shows 7,802,000,000 Vehicle
Miles Traffic on Stale Highways in 1934

By €. H. PURCELL, State Highway Engineer

pleted an exhaustive traffie survey of

the roads and streets of California made
during the vear 1934 which reveals that the
total annual motor travel in the State is 16,
600,000,000 vehicle miles, of which 47 per cent
oceurs on State highways, 11.5 on county
roads and 41.5 on eity streets other than
State highways.

The report of this
survey is the most
comprehensive eollee-
tion of State traffie
statistics yet com-
piled. It represents
a year’s work and the
employment of 14,000
checkers and statisti-
cians in field and
office, supervised by
the Maintenance De-
partment of the Divi-
sion of Highways.

The survey was
accomplished through
financial aid from the
Federal Civil Works
Administration and
the State Emergency
Relief Administra-
tion,

REPORT IN THREE

VOLUMES

The report of this
work recently made
to Governor Frank F.,
Merriam by Director
of Public Works Earl
Lec Kelly is in three volumes covering six
related studies including a series of county
and major city traffie-flow maps constituting
the most complete and up-to-date road maps
of California,

The field covered by the survey includes the
amount and location of motor vehicle traffic
and its ontstanding characteristies, the extent
of the publie thoroughfares and their classifi-
cation upon the basis of traffic, the relation-
ship between governmental costs for hichways
and those for other purposes, and highway

TI—IE Division of Highways has just eom-

C. H. PURCELL

costs in terms of trafiie. To reach this goal,

six related studies were made,

Traffic counts were made on January 14
and 15, March 25 and 26, and July 1 and 2,
1934, at 2560 stations throughout California
upon all classes of roads, 1334 of which
stations were located outside of eities and 1226
stations within 51 ecities which represented
R4 per cent of the
urban population of
the State.

6,000,000 iicense
numbers were re-
corded and the resi-
dence of owners
traced to chart the
origin of traffic. More
than 100,000 antomo-
hiles were checked on
the make of car, its
age, and its gasoline
cousurmption,

TRUCK TRANSPORTA-
TION CHECKED
Trucking on high-

ways was thoroughly

investigated, as were
expenditures and rev-
ennes of State, coun-
ty, and municipal
governments for the

period of 1914 1o

1933, especially in re-

lation to highways,

Except for cities
and connties where
suitable records were
available, the entire
road and street mileage of the State was
logged. Type and width of surface were
recorded, together with pertinent data on
structures and drainage. This compilation
is the most aceurate mileage record thus far
prepared lor California,

An intensive study of trneking was made
between March 15 and June 30, and approxi-
mately 32,400 drivers were questioned as to
their vperations. The movement of agricul-
tural products over the roads and railroads
of the State was determined, particularly the
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movement into the cities of San Francisco and
Los Angeles, Expenditures and revenues were
compiled for State, county, and municipal
governments for the period 1914 to 1933,

HIGH LIGHTS OF SURVEY

Some of the high lights developed by the
survey [ollow:

State highways outside of cities carry £ of
all traffic outside of ecities. State highways
inside eities carry 1 of all city traffie.

State highway within eities of California
have 1/18 of the mileage within the cities and
carry 4 of the traffie.

Of the total annual vehicle mileage in Cali-
forunia, 55.6 per cent occurs within cities. The
remaining 44.4 per cent of California’s traffie
flows outside of ecities and % of this rural
traffic moves on roads of the State highway
System,

EXPENDITURES COMPARED

The aggrecate expenditurcs for vehicle reg-
ulation and highways sinee 1914 and since
1929 are given for comparison as follows:

1914-1933  Per cent

Stal® e cecelien $384,000,000 304
Conntlee — - i, 467,000,000 36.9
Cities . __ 414,000,000 32.7
$1,265,000,000. 100.0
1929-1933 Per cent
Bt e $185,000,000 35.1
Counties __ oo 147,000,000 27.9
Cities .. - —______.....____ 195,000,000 37.0

$527,000,000  100.0

Vehiele regulation and highway expendi-
tures per vehicle mile in 1933 by the three gov-
ernmental nnits were as follows:

BRI v oo o ot i o e i £ S $0.0046
CUURLIEE i m i s e o it 0126
GIEIRE i i s et e - O
BVBEREN . - e = o b .0053

95,957 TOTAL MILKAGE

The total road and street mileage in Cali-
fornia is 95,957 miles, of which 13,605 miles
are State highways, 65,130 miles are county
roads, and 17,222 miles are eity streets other
than those in the State highway system.

The State Highway System has 8,984 miles
of high and intermediate type of surfacing,
The eity system has 11,427 miles, and the
countics, 11,116 miles,

Streets and Roads Total 95,957 Miles

(Contlnuad from preceding page)

Approximately one-third of all the road
mileage in California is of high type or inter-
mediate type surface, which -eclassification
embraces Portland cement conerete, asphaltic
conerete, oil mix and oil macadam pavements,

TRUCKS ON INCREASE

California passenger vehicles number 1,712,
000 and freight vehicles, 288,409. Vehieles in
(falifornia from other States in 1934 totaled
326,000,

While registration of passenger cars was
decreased by the depression, truck and
trailer registration is increasing.

The average motor vehicle in California
in 1934 consumed 601 gallons of gasoline.
This is 68 gallons more per car than was
consnmed ten years ago. Passenger cars
averaged 15.2 miles per gallon of gasoline;
trucks averaged 10.64 miles,

One fourth of the passenger ears and trucks
on the roads are more than seven years of age.
The passenger cars average approximately
7250 miles a year, the trucks 9900 miles,

E.penditures for all govermental units com-
bined and for various purposes for the 20-
vear period, expressed as a percentage of the
total expenditures, are as follows:

Per cent
of total
expenditures

Vehicle Regulation and Highways_..____ 15.8
Edueation oo _____________ 279
Public Protection and Bepefit____ _______ 35.9
General Government .__._________ _ ____ 88
Debt Serviee. oo _____ _____._. 116
100.0

SOURCES OF REVENUE

The soureces of revenme for all three
branches of government—=State, county, and
municipal —for the last 20 years are as fol-
lows:

Per cent

Source of total
Geneval Taxooao - —cucuoasoas s 58.1
Miszellaneous Revenue ...._.__ _____.__. .. 174
Vehicle Operation Taxes_..... - _..__.. 5.2
Bederal Ald oo cocnoraauinamaig .-.08

Other subventions and grants (from general

L S T e o T el 5.8
Bale of Bonds coue ool incogusinnansais 12.7
100.0

California’s annual agrieultural produetion
approximates 17,000,000 tons, all of which
(Continued on page 11)
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to the plan I have proposed; and | entertain
no criticism of those who disagree with me.
It is any one’s privilege to oppose, as it is
mine to favor, this program.

In this proposal appears the old obstacle
that confronts every attempt to change exist-
ing procedure or to economize. Which is to
say, generally speaking, that we are opposed
to taxes which we are required to pay, and
are reluetant to favor economy in the admin-
istration of projeets in whieh we have a direct
interest.

The unification of highways as proposed in
the budget I submitted to the State Senate
and Assembly contemplates certain definite,
specific advantages—as I have said—both
from the standpoinl of economy and effi-
cieney.

Contrary to popular belief, the State’s
three-cent gasoline tax does not pay all the
costs of constructing, improving and main-
taining highways. This tax is divided be-
tween the State, the counties and the eities,
one cent being allocated to the eounmties, a
quarter of a eent to the cities, and the balance
to the State.

ELIMINATES ROAD TAXES

From its share of the gasoline tax money,
the State pays the entire cost of the Califor-
nia hichway system over which flows the bulk
of all traffic, outside the cities. For the con-
struction and maintenance of the lesser-used
county highways, county supervisors aug-
ment gasoline tax funds by levying taxes,
special assessments and by issning bonds—all
payable by common property taxpayers.

- 8uch road charges against home, farms
and all real estate, as well as personal prop-
erty, will be eliminated by adoption of the
highway unification program.

Careful study of the whole problem has
convinced me that the present gasoline tax
is adequate to pay hizhway costs in Cali-
fornia, provided the highways are consoli-
dated under one central administration.

Hence, [ have eaused to be submitted to
the Legislature certain proposed measures
declaring all county roads to be State high-
ways and calling for expenditure by the State
of the higchway funds now allocated to the
several counties,

| Unificalion Plan Eliminates Road Tax

(Continued from page 1)

DOUBLES FUNDS TO CITIES

This pian calls for the same allotment of
funds and for no reduction in the employ-
ment of workers now engaged in work on
county roads.

Likewise, it is proposed to double the
quarter-cent allocation of gasoline funds to
the cities,

Such an inerease in street funds available
to the cities on the basis of their automobile
registration will immediately provide for
needed improvements and at the same time
will benefit the city taxpayer by reducing the
amount he is required to pay for the exten-
sion and upkeep of city streets.

Furthermore, provision is contained in the
unification program for payment by the
State, out of gasoline tax funds, of existing
county highway bond interest and redemp-
tion, of special assessments and other obliga-
tions now representing such a heavy burden
upon owners of real estate.

Counties of the State have heretofore issued
highway bonds which will require principal
and interest payments this year of $6,731,675.
Under the plan submitted to the Legislature,
county bonds for highway purposes not only
will be unnecessary, but will be prohibited,
and as soon as the counties retire their present
indebtedness, county taxes now levied for the
retirement of such indebtedness will be elimi-
nated.

COUNTY CITIZENE EMPLOYED

The special assessment evil in rural distriets
will be automatically abolished.

Under the proposed plan, rural road agen-
cies will be established for road petitions and
men will be employed from the county in
which road work is required. County road
equipment and stations, wherever needed,
will be operated by the State. The duplica-
tion of overhead and middleman costs in the
present county system of road building—mnow
calling for excessive expenditures—will dis-
appear.

Unless the proposed plan is approved, the
sums borrowed from the State by the coun-
ties under the Relief Bond Act of 1933 must
be repaid, beginning in 1938, thus necessitat-
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Where the Extra Load Should Be Shouldered!

ing either additional county taxes or a reduc-
tion in county road work. Adoption of the
unification plan will make such repayments
unnecessary and will assure uninterrupted
work on roads mow included in the county
system.

Provision for doubling the amount of gaso-
line tax money allocated to ecities will add
$3,000.000 a year to be expended upon city
streets other than State hichways. The major-

Reprinted from the .OS ANGEILES TIMES with permission.

ity of State highways within cities were taken
over by the State in 1933 and are now being
hrought np to requisite standards.

THIRTY PER CENT SBAVING POSSIBELE

As such improvements are made in high-
ways traversing city territory the resultant
decrease in expenditure for this purpose will
allow inereasing funds for regular street
improvement,

It is estimated that the State can maintain

(Continued on page 10)
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and improve county highways at a saving of
approximately 30 per cent under present costs,
and that inereased efficiency in highway opera-
tions will represent further advantages.

An example of the improvements and added
benefits that may be expeeted from coordina-
tion of all our highways is afforded by the
results that followed taking over by the State
highway department of more than 6600 miles
of county roads in 1933. Investigation by
State engineers of these roads revealed the
fact that more than 600 of the 1935 bridges
in the county road system were in such condi-
tion as to necessitate immediate repairs and
improvements for the protection of life and
property.

This work was accomplished promptly under
State management.

The State Department of Public Works is
now completing a survey financed by the Fed-
eral government, and costing $500.000, which
will give California citizens an accurate and
valuable compilation of faets relative to all
aspeets of highway construetion, maintenance
and costs.

HIGH COUNTY EXPENDITURES

Information already available from this
survev shows that the counties, during the
period from 1914 to 1933, spent almost $100,-
000.000 more on county hichways than the
State spent on the State hishway system.
The report likewise shows that the county
roads, wh'le costing so much more than the
State hichways, actuallv carrv only a little
more than 11 per cent of the State’s automo-
bile traffie.

The bulk of the approximately half-billion
dollars spent by the eounties in the last 19
vears for roads has come from the pockets
of owners of real estate and personal prop-
erty.

In virtnally all of its aspects the road
measures proposed in the budget must be
regarded as tax relief recommendations.
And while adjustments in other brackets of
our system of taxation have necessitated cer-
tain additions or an effort to obtain revenue
from new sources, the highway unifieation
program not only calls for no inerease what-
soever, but provides for a substantial reduc-
tion in local taxation.

Plan Doubles Gas Tax Funds lo Cilies

(Continued from page 9)

STATE HAS FINE RECORD

The highway program of the State of Cali-
fornia over a long period of years has estab-
lished a record which the Iederal govern-
ment aunthorities and the officials of other
States regard with admiration. Our engi-
neers and other department personnel have
done fine work and earned universal respect
for their efficiency and for the general econ-
omy of their construetion and maintenance
operations.

The services of this splendid corps will be
made ‘mmediately available to the several
counties if the econsolidation program is
approved.

Broadly speaking, San Francisco County
will be unaffected with respeet to connty
roads. as San Francisco is a consolidated city
and county, but San Francisco would obtain
street funds exactly double the amount now
apportioned to the combined ¢'ty and county.

And in Lios Angeles County, for instance,
where antomobile registration is heaviest, the
43 incorporated ecities in that county would
receive a tremendous addition to their avail-
able street funds.

TAKES BURDEN FROM TAXPAYERS

Svmmed up, the unification plan provides
for extensive savings in actual costs and,
h-nes, a resultant reduction in 'ocal taxation.
Tha plan would shift to the State, without
anv additirnal cost to any group of tax-
pavers, a burden now borne by owners of
real e~tate and personal property. It would
extend needed relief in many special assess-
ment districts and would assume the obliga-
tion for county road bond interest and
redemption payments.

Objections to the plan arise mostly from
local bodies who, with understandable pride
in their own accomplishments and communi-
ties, prefer to maintain existing eonditions.

If benefits are te be obtained, however, we
should approach this question [rom the stand-
point of the greatest good for the greatest
number. Close serutiny of the program as
now pending in the Legislature will demon-
strate the fact that such benefits will be
assured if the plan is adopted without sub-
stantial modification.
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U. S. Tesls Indicate
Day Labor Costlier
Than Contract Jobs

NDER the regulations prepared by the
7. S. Bureau of Public Roads govern-
ing Federal emergency highway con-
struetion, provided for by the National Indus-
trial Recovery Act, one projeet in each State
on which contractor’s bids had been taken
was to be selected at random to be done by
foree aceount, or day labor. The purpose
was to provide a basis for comparison of the
relative merits of contract and day labor con-
strnetion on public work,

This test was arranged as a result of insist-
ent demands from varions sources that all
Federal emergency highway construction be
done by day labor on the elaim that it could
be done cheaper by this method than by con-
tract. Results of the test, according to a
statement by Thomas H. MacDonald, chief of
the Buresu of Publie Roads, festifying al a
recent hearing conducted by the House roads
commitfee, are showing an average of 30 per
cent in favor of the eontract method of con-
strueting highways. Ninety per cent of all
projects reported, he stated, show an advan-
tage in favor of the contract system. This
bears out the resnlts of investigations con-
dueted by the Associated General Contractors
of Ameriea on specific projects as work pro-
gressed, which indieated the costs of day labor
were running high,

In the eourse of his testimony before the
House roads committee Mr, MacDonald makes
acknowledgement of the important services
rendered by contractors in carrying out the
emergeney hichway program. ‘'l pay sincere
tribute to the spirit of the State highway de-
partments and to the contractors on the whele,
in the administration of, and complianee with
the laws. 1t would be surprising to you, I
believe, to know how few complaints have
reached the bureau of unfair treatment of
labor by contractors or by State highway de-
partments, either as to wages or as to the
classification of the different groups.”” An-
swering an inquiry as fo contractors’ profits
Mr. MacDonald declared “‘the contractor’s
profit, as a general proposition, has been al-
most non-existent ever sinee the depression
began, and there is a considerable question in
my mind whether we have paid fair prices.”
—Nouthwest Builder und Contractor,

So live that you won't shudder every fime a red
cap drops your grip.

TIN CENTAURS
By Tom T. Ness

When ancient legends we absorb

We learn that Cyclops had one orb—
A baleful eye in mid-forehead,
Inspiring mortal awe and dread.
Another bit of fantasy

Evolved the queer Acephali;

A race of headless men, they were—
Devoid of brains, one might infer.

And yet, today, within our ken,

There is a breed of brainless men.

We also know there is no dearth

Of one-eyed ogres on our earth.

At night the terror-striking twain
Haunt almost every auto lane.

When darkness dims the moon and stars,
"Ride headless men in one-eyed cars.

SURVEY SHOWS 7.802,000,000 VEHICLE
MILES TRAFFIC ON STATE
HIGHWAYS IN 1934

(Continued from page 7)

moves over highways to a greater or lesy
extent. Approximately 5,000,000 tons during
the year were delivered from farm to railroad
in the eounty of production and 12,000,000
tons moved by truck to canneries, packers,
market eenters, or to remote rail shipping
points.

Approximately 1,500,000 tons moved to Los
Angeles and San Francisco markets. Of the
total tonnage received at the Los Angeles
market, 83 per cent came by truck, and two-
thirds of that fo San Franecisco moved in by
truck,

HIGHWAY BUILDING A
“DYNAMIC RESPONSIBILITY "'

Only about 5 per cent of all American rural
roads are well paved—about 160,000 miles.
Of the busiest roads, the main State highway
systems which earry upwards of two-thirds
of all traffie, about one-half are still mud or
dust roads.

Such faets as these led the Committee on
Post Office and Post Roads to make this state-
ment to Congress: “‘Highway construction is
a dynamic and continuing responsibility.
Highways either grow worse or better. They
can not stand still with 25,000,000 vehicles
in daily operation * * *  With over 30,-
000 deaths and 750,000 injuries each year
from automobile accidents, the elimination of
traffic hazards must receive not only continu-
ous but better attention.”—FEzchange.
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Automatic Radio Invention of Engineer
Ingersen Broadcasts Flood Warnings

= 9 e

IIE STATE OF CALIFORNIA is now
operating a series of automatic radio
stream gage transmitters in conneetion
with flood control and watermaster service
activities of the Division of Water Resources,
The use of these radio stream gage indi-
cators serves the publie interests in California
in a very vital respect. During major flood
conditions advanee information on the rapid
fluctuations of streams on which they are
installed make them of paramount importance
in the saving of life and property. In the
watermaster activities the saving of water and
erops und the protection of individual water
rights of major importance. It is believed
that no higher charaeter of use of radio on
land can be made than to protect the citizens
of the State from potential flood hazards and
to assure an equitable distribution of water.
Following an actual demonstration of the
use of one of the devices the State Engineer’s
office installed a series of these transmitters to
determine their adaptahility to the division’s
work, with the result that a total of thirteen
radio stations along the streams of California
have been installed. The apparatus is semi-
portable in character, and is readily installed
in the standard stream gaging station instru-
ment shelier houses at the points most desired
dnring the course of the season.

SIGNALS STREAM IEIGHT

'The radio transmitters, entirely automatic
in operation, at frequent intervals send out a
signal indicating the gage height of the stream
at the moment. The signal is received in the
State Engineer’s office in Saeramento.

The fluctnations of stream flow in the
major rivers contributing to the potential
flood hazards in the valleys can be observed
directly and accurately many hours in
advance of the time when the crests of the
high water would reach critical points on
the valley floor. By means of this advance
information a better, safer, and more satis-
factory operation of the varions flood con-
trol and relief structures along the river
can be accomplished.

Withont this new medium of radio ecom-
munication, it is necessary Lo sel up an elabo-

-9 -9 g

rate system of telephone, automobile, and
other facilities to obtain the important data
of the stream flow in advanee of the time of
arrival of the flood crests at eritical points.
Such manual dependence often breaks down
during the course of major rainstorms and
flood flows and the desired information at best
is sketchy.

AIDS IRRIGATION WORK

The problem of efficiently distributing irri-
gation waters in the adjudicated stream sys-
tems in the State is greatly aided with the use
of the radio stream indicators. Usually the
transmitters are installed on the stream above
diversioas, at a point which is relatively
remote or inaccessible. The watermaster, by
listening in at frequent intervals during the
day, can be informed cf the fluetuations in the
water supply to the irrigated area, and his
time is therefore spent along the lower reaches
of the stream where he is most needed to give
many water users their due and proportional
share of that supply.

Without the radio indicator it woald be
neeessary for the watermaster to make a daily
trip to the head of each stream in his jurisdie-
tion to first determine his supply before hLe
could malke an accurate distribution of flows
into the various dependent diversions. Aside
from the saving of time and traveling costs,
many instances can be pointed out where the
timely indieation of a sudden fluctuation of
supply at the head of irrigation resulted in
very malerial savings in water and of crops.

These automatic radio stream gage indi-
cators are made possible by the nse of a
unique automatic keying device which was
originally developed privately in 1931 by
Associate Hydraulic Engineer Irvin M. Inger-
son. Letters patent cover the apparatus.

OPERATED BY EKEYING DEVICE

The automatie keying device consists of a
series of commutators that are so arranged as
to ““key '’ the radio transmitter to give a signal
that is the aecurate gage height of the stage
of the water at the time of transmission. For
instance, a gage height of 7.42 feet would be
listened to as being seven short dashes, at one-

(Continued on page 23)



ON GUARD

in little shelter houses along 13 California streams is this Ingerson automatic radio
stream gage signal apparatus that sends out warnings of flood dangers.
the gage keying device and transmitter are shown in pictures 1 and 2 and inventor Irvin M. Ingerson,

associated hydraulic engineer of the Division of Water Resources is shown with the installation in
No. 4. -

Front and rear views of
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States Lisl 23,192 Road Projects for
$1,699,021,390 of President’s Work Fund

9 2 o

4 1935, President Roosevelt said:

““This new program of emergency
public employment should be governed by a
number of practical principles: (a) All work
undertaken should be useful * * * affords
permanent improvement. (b) Projects
ghould be undertaken on which a large per-
centage of direct labor can be used. (¢)
The projects undertaken should be selected
and planned so as to compete as little as
possible with private enterprise * = =

““This work will cover a wide field, includ-
ing * * * improving existing road systems
and in constructing national highways de-
signed to handle modern traffic and in the
elimination of grade crossings * * #."'

3467 PROJECTS REALDY

Reports from State highway departments
to the Association of State Highway Officials
indicate that 9467 road projects on Federal
aid and State road systems, estimated fo cost
a total of $691,534,310, are in a stage which
would permit thein to be guickly put under
contract and 13,725 additional projeets total-
ing over $1,000,000,000 ean be put under con-
struction within one year,

The former projects are classified as fol-
lows: 1756 grade separation projeets, esti-
mate cost, $184,314; 161 highway intersee-
tions, $20,240,000; 4645 highway construction
projects, $332,153,000; 621 routes through
cities and city by-passes, $72,530,000; 2285
weak and narrow bridges lo be improved,
86,457,000,

AVAILABLE WITHIN A YEAR

Projects that can be put under econtract
within one year are reported as follows: 2302
grade separations, estimate cost $277,567,500;
182 highway intersections, estimate cost $27,-
312,500; 6087 highway eonstruetion projeets,
estimate cost $447,513,680; 1118 highways
through eities and eily by-passes, estimate
cost $131,202800; 3041 wenk and narrow
bridges, estimate cost $129,131,700.

California projects listed number 1243 with
a total estimated cost of $135,078,000. They
are divided as follows: for early construetion,
410 projects, cost $36,378,000; available for

I.\' HIS message to the Congress January
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contraet within a year, 833 projects, cost $98.-
700,000,

California projects for early construction
are classified as follows: 150 grade separa-
tions, $24,678.000; 4 highway intersections,
$1,100,000; 115 highway construction proj-
ects, $6,000,000; 11 routes through cities and
city by-passes, $2,000,000; 130 weak and nar-
row bridges to be improved, $2,600,000.

Projects reported by California available
for contract within a year are: 577 grade
crossings, $72,000,000; 4 highway intersec-
tions, $1,100,000; 105 highway construction
projects, $20,000,000; 17 routes through
cities and city by-passes, $3,000,000.

CALIFORNIA RANKS FIFTH

For immediate eonstruction other western
States report the total number of projects and
estimated cost as follows: Arvizona, 66 proj
ects, cost $9,065,500; Colorado, 380, cost $13,-
830,000 ; Idaho, 62, cost $3,577,000; Montuna,
B2, cost $7,225.000; Nevada, 201, cost £1.-
042500; New Mexico, 67, cost $3,735,000:
Oregon, 58, cost $9.000,000; Utah, 121, cost
$5,735,000; Washington, 160 cost %12402-
000; Wyoming, 39, cost $2,800,000,

The largest volume of available work re-
ported by any State is $61.350,000 for 1008
projects in Pennsylvania. New York is see-
ond, reporting 453 projects estimated to cost
$51,700,000.  Ohio is third with $45,400,000
for 686 projects, Wisconsin fourth with $44.-
590,000 for 298 projects and California fifth
with $36,378,000 for 410 projects,

MEET PRESIDENT'S DEMANDS

In publishing the projects listed by the
States, the American Association of State
Highway Officials says:

The building of these roads would meet
the policies of Public Works expenditures
demanded by the President, for they are:

1. Useful—affording permanent improve-
ment.

2. Over 80 per cent of the outlay goes to

wages.

3. The projects are planned and fit into a
definite system of highways.

4. Do not compete with private enterprise.
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Three Feather

before through traffic can make use of any
of this road. Of this, 5.6 miles are between
Belden and Storrie. Construction of these
remaining sections will require the excava-
tion of 1,377,000 eubic yards of material,

On the four mile section across Arch Rock
and Grizzly Dome, there are over 600,000
cubic yards of solid granite, The location of
this section is along the south side of the
canyon on the opposite side of the river from
the Western Pacific Railroad. The bare,
hard, granite surfaces extend from the
water's edge on slopes ranging from 38° to
60° and to heights of 1000 to 2000 feet.

Some vegetation has found a foolhold in
the creviees, and there are occagional arcas of
blocky granite where trees of fair size are
growing. Over a considerable portion of
these areas men are able to wallk by following
the ecrevices, and where thiy is impossible,
ropes must be used for support while a trail
for the drilling erew is constructed.

CONSTRUCTING THREE TUNNELS

Ineluded in the work on this section are
three tunnels which are to be constructed to
provide for a 24-foot roadway and a 2-foot
walk on each side. These tunnels ars to be
construeted at locations where heavy cuts are
impraeticable due to the amount of execava-
tion required and the diffieulty of removing
this mass of material without filling the river
channel,

Tunnel No. 1 on the westerly end of the
Arch Roek seetion 33 miles east of Oroville,
is 265 feet in length. Tunnel No. 2, 0.7 of a
mile farther east is to be driven for 165 feet
almost under that famous slib of granite
known as Arch Roek. Tunnel No. 3, 400
feet long, will carry the highway through
Grizzly Dome, a huge dome-shaped mass of
bare granite which rises preeipitiously for
over a thousand feet above the river just east
of the mouth of Grizzly Creek, 34.6 miles east
of Oroville.

All of the work remaining, with the excep-
tion of the two bridges, is to be handled by
the two conviet eamps now working, one at
each end of this section. Camp 30, located
near Cresta, 31 miles east of Oroville, works
150 conviets and employs 85 free men. Three
11 cubie yard Diesel power shovels are used

River Tunnels Under Way

(Continued from page 2)

RIBBON OF WHITE

At break of day we motored away

With a jest and a lilt of song.

No thought gave we to that ribbon of white
Dividing the traffic from left to right,

As we merrily motored along.

Through a bank of fog at eventide

Our steps we retraced that night.

With landmarks gone, and we alone,

How thankful then for that ribbon of white—
A light to guide us home.

At Life's glad morn, we, careless and free,

Neo thought for landmarks, we;

But when shadows fall, at Death's drear
night,

Faith in our God is the “ribbon of white”

That leads to Eternity.

—Makel Miller Freeman,
In California Federation News.

|

at this eamp. Camp 28, located near Rich,
53 miles east of Oroville and 2475 miles west
of Quiney, works 90 convicts, 45 free men
and two 1} cubie yard Diesel shovels. Free
labor supervises the work of the econviets,
operates and maintains equipment and does
other skilled work required.

DETOUR BUILT IN RIVER

One of the greatest problems on the lower
section which is being handled by Camp 30,
is the difficulty of access for any large force.
In order to provide for the operation of the
several shovels, a pioneer trail must be con-
structed well in advance. The tunnels pre-
sent a serious obstacle. To avoid waiting sev-
eral months while the first tunnel was being
driven, a detour was constructed by building
a fill entirely in the river.

Althongh this fill will be taken out by high
water, it has permitted the advance of the
drill erews and the head shovel {0 Tunnel No.
2, where a detour is being construeted in the
same manner. Tunnel No. 3, which is ap-
proximately one mile beyond Tunnel No. 2,
presents a more serious problem. A detour is
im jracticable and all equipment must pass
through the tunnel to reach the work beyond.

Compressors have been set up on the rail-
road right of way, the air is piped aeross the
river, and work has been started on a 14'x14’

(Continued on page 80)



“N”—North twin structure. “S"- South twin structure,

v

approach. “AN"—Travel from “A” line to north structure.
from north structure to “C" line. “CS"—Travel from “C" line to south structure.

SYSTEM
SUBWAY

to mole approach. “MC"—Travel from mole approach to “C" line.

“A"—Southerly branch of East Shore Highway.
“SA"—Travel from south structure to “A" line.
“NM"—Travel from north struct:

“SB!

Distribution Structure as Planned for Oa

By P. 0. HARDING, Senior Bridge T'ield Engineer

a portion of the East Bay highway

approach system of the San Francisco-
Oakland Bay Bridge, on what is commonly
termed the ‘‘Distribution Strueture,”” the
name implying the function of the structure,
together with its connecting roadways.

A plan view of the Distribution Strueture
has the appearance of two octopi engaged in a
mortal combat, but its funetion in the distri-
bution, and segregation of motor vehicle
traffic to and from the Kast Bay area will be
much simpler than a first glance at the strue-
ture would indicate.

BIDS will be taken, at an early date, for

The appreaches to every major bridge serv-
ing metropolitan areas have presented indi-
vidual problems, the solution of which has
been influeneed by certain controlling faetors
peculiar to that partieular project.

DIFFERENT APPROACH PROBLEMS

The San Franeciseo-Oakland Bay Bridge, for
example, presents entirely different approach
problems at its two ends. (enerally speaking,
the San Francisco downtown distriet is ‘“jour-
ney’s end’’ for the mass of users of the hridge,
the San Francisco business distriet being a
focal point of destination, The bridge enters
almost the heart of the eity high in the air,
and the approach problem is one of getting

|
|
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ghway.
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“B"==Central branch approach.
1e. “SB"—Travel from south structure to “B" line.

h structure to mole approach. “MS"—Travel from mole approach to south structure. “CM"—Travel from “C" line

“C"—=Northerly branch of East Shore Highway.

“M"——Mole or main line

“BN"—Travel from “B" line to north structure. “NC"—Trave!

quland Approach System of Bay Bridge

down into downtown San Franeisco, where
any number of city streets shortly lead the
motorist to ultimate destination.

The East Bay approach problem is one of
distance, collection, and distribution. Here
the bridge structure at its easterly end termi-
nates two miles from shore in the shallow
water and fide flats, and the approaches
assume the nature of arterials funetioning as
a colleetion system tapping a vast residential
area, yet connecting with and becoming a part
of the State highway system.

FUNDAMENTALS INVOLVED

The original problem of loeating the East
Bay approach system required by the Recon-

gtruetion Finance Corporation, and later
adopted by the Legislature as official
approaches to the bridge, involved two lunda-
mental considerations:

1. Tapping the East Bay area so as to
serve the thousands of daily users of the
bridge, who, through tolls, pay off the mil-
lions of dollars invested in the project.

The guide in this phase of the problem was
a detailed origin and destination traffic survey,
made under the supervision of Lester 8.
Ready, consulting engineer, by the California
Railroad Commission technical staff, and gen-
erally reported in the Hoover-Young report
of August, 1930.
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2. So locating the approach arterials that
they would ultima become portions of
State highway through routes.

A guide in this phase of the problem was
the public demand for an East Shore indus-
trial highway extending between San Jose and
Richmond, comparable to the Bayshore High-
way now nearing eompletion between San Jose
and San Francisco on the west side of the bay.
There was also public demand for the westerly
extension of Statc highway Route 5 through
Qakland, in the general vicinity of Moss
Avenue, which had become & commonly used
route of travel—not because it was originally
planned as such, nor because it was snited for
heavy travel, but hecause of the lack of any
traffic artery throngh this section of Oakland.

LOCATION OFFICIALLY ADOPTED

After comprehensive economie studies had
been made, the official approach system
adopted in the East Bay area was the exten-
sion easterly as far as 35th and Market Street
of the east and west main bridge approach as
a part of State highway Route 5, amd the
adoption for immediate construetion of the
East Shore highway from Seventh and
Cypress Street in Oakland, to and connecting
with Ashby Avenue in Berkeley. The Dis-
tribution Strueture is located at the intersec-
tion of these two important State highway
routes.

In these days of antomatic telephones, auto-
matie elevators and escalators, automatic cafe-
terias, and ever automatic traffic signals, an
automatice separator, segregator, director, and
distributor of motor vehicle traffic has its place
in the modern scheme of development of this
country.

There have been a number of designs for
segrogating traffic at intersecting important
eross highways, those most eommonly known
being the traffic circle where the intersecting
highways eross at grade, and the cloverleaf,
where they eross at separated grades.

The braided erossing in Marin County, a
special design in District IV, Division of
Highways, deseribed in December, 1930, issue
of “*California Highways and Public Works,"’
was one treatment of this subject meeting a
special condition for segregating the main

Viaducts Make 16 Grade Separations

(Continued fromr preceding page) 2

highway traffic of the Redwood Highway from
traffic serving elose-by Marin County towns.

PROVIDES GRADE SEPARATIONS

The Distribution Structure for the East
Bay highway approach system to the bridge,
however, not only provides highway grade
separations for all its cross roadways of
highway traffic, but also provides grade sep-
aration for the main line steam trains of both
the Southern Pacific and Santa Fe Railroads,
and for the suburban electric lines of both
the Southern Pacific Company and the Key
System totaling in all 16 grade separations.

The Key System has, for many years past,
erossed the Southern Paeific and Santa Fe
tracks in this vieinity, by means of a subway,
which precluded from the start any serions
eonsideration of any subway design for the
Distribution Struetnre. It also forced any
traffic eirele design overhead.

Sueh a traffie eircle design was considered,
with approximate inside radins of 200 feet, but
the economie time loss in 1940, compared to
the present structure, capitalized at 7 pe- cent,
amounted to more than three-fourths of a
million dollars, based on an average time value
of one eent per vehicle minute, which is a
value considerably below that used in similar
analyses elsewhere in the country. This figure
did not include any capitalized vehicle oper-
ating costs, which further favored the present
design.

CLOVER LEAF REJECTED

A semi-elover leat design was also con-
sidered, which showed eapitalized velicle oper-
ating costs, based on 1940 estimated traffie, of
more than one-half million dollars in favor of
the present struetnre, this being exelusive of
any time differences, which also favored the
design decided npon.

The accompanying photograph of a model,
constructed under the supervision of the City
Engineer of Oakland, Waller Frickstad, shows
the design adopted, and clarifies at a glunce
many of the questions and answers fo the
mumerous phases of this problem.

It will be noted that there are twin struc-
tures crossing the numerous railroad tracks
in the vicinity, for convenience in analysis
designated as “N” (North) and “8" (South).
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Approach Planned to
Accommodate 29,800
Cars per Day in 1940

(Continued from preceding page)

For similar convenience in designation, the
southerly branch of the East Shore highway
terminating under the official bridge
approach system at Seventh and Cypress
Streets in Oakland, has been called the “A”
line. The Central Branch, terminating at
38th and Market Streets, of the legislative
bridge approach system, has been designated
the “B” line, The northerly branch of the
East Shore highway, officially terminating at
Ninth and Ashby in Berkeley, has been
called the “C” line, and the main approach
to the west has been designated the “M”
(mole or main) line,

COMBINATION MARKINGS

For the various connecting roadways of the
Distribution Structure itself. a combination
of two letters indicates both the roadway and
the direction of travel upon that roadway.
For example, ““AN’’" indicates the roadway
and the direction of travel from the ‘A’ line
to the north structure, ‘‘SB’’ the roadway
and direction of travel from the south strue-
ture to the “‘B,”’ or central approach line, cte.

A careful analysis of local bridge traffic
alone, indieates that the ““A’°’ line, or south-
erly approach, will earry approximately 47
per cent, the ““B’’ line, or central approach,
approximately 28 per cent, and the “‘C’’ line,
or northerly approach 25 per cent of the total
bridge traffic. The ‘“M’’ line naturally carries
100 per eent of this traffic, which has been
estimated by Mr. Ready at 10,000,000 vehicles
per year, or roughly, 30,000 per day, in 1940.

The preceding ficures exelude the loca
traffic of the East Shore highway, which has
been estimated at 10,000 per day in 1940, also
a smaller amount of local traffic between the
“B’ and ‘“C’’ lines, central and north
approaches, respectively.

The north and south twin structures repre-
sent the segregating units of distribution,
which will be put to the most severe test dur-
ing the peak hour of travel. All traffic on
each of these structures is in the same direc-
tion.

JOB OF SEGREGATING LANES

Approximately 45 per cent of this traffic
will be straight through traffie, and 55 per
cent, or 860 vehicles per peak hour, will
require segregation in the form of weaving

ESTIMATE OF TRAFFIC

Assuming a return to normezl business con-
ditions by 1940, combined bridge and local
traffic is approximately estimated on the Dis-
tribution Struecture as follows:
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from one inner lane to an adjacent inner lane
within the 500 foot length of the structure.
This hourly rate is equivalent to an average
of 14 per minute, which may reach 20 per
minute at times during the rush hour.

This means (taking the ““S”’ structure for
example) that approximately eleven vehicles
from the ‘“C’’ line destined for the ‘“A’’ line
must segregate themselves with respect to nine
vehicles per minute from the “M’’ line,
destined for the ““B’’ line. Diagrams show
that with all vehicles moving in the same
direction, it will be impossible to cause any-
thing more than a momentary slowing of
traffic in the segregating lanes, for far heavier
traffic than that anticipated for the year 1940,

Min‘mun radius curves of 1000 feet, and
maximum grades of 4 per cent up and 5 per
cent down, have been used in the design.

Detailed struetural design and construetion
is under the supervision of C. E. Andrew,
Bridge Engineer for the San Francisco-Oak-
land Bay Bridge. General control features of
design, as affected by the highway approach
requirements to the bridge, are under the
jurisdiction of Colonel Jno. H. Skeggs, Dis-
triet Engineer, Distriet IV, San Francisco.



20 CALIFORNIA HIGHWAYS AND PUBLIC WORKS

CALIFORNIA HIGHWAYS AND PUBLIC WORKS

OfMcial journal of the Division of Highways of the
Department of Public Works, State of California:
published for the information of the members of the
department and the clilzens of California.

Editors of newspapers and others are privileged to
use metter contained herein. Cuts will be gladly loaned
upon request.

EaRL LEe KELLY

Address communications to California Highways and
fublic Works, P. O. Box 1499, Sacramento, California.

Vol. 13 MARCH, 1935 No. 8

More Highways Needed

California, as often has been said, is proud
of its State highway system and of those
other roads that have been improved by
counties and cities to meet the ever increas-
ing demands of motorists. Other progres-
sive states also have reason to congratulate
themselves because of their achievements.

And yet, taking the country as a whole,
there are four times as many cars per mile
of good road as there were in 1915,

In other words, motor vehicles are increas-
ing in number more rapidly than the hard-
surfaced highway program is going forward.
Today’s improved roads are at least six
times busier than they were 20 years ago;
for not only are there more cars per mile,
but an average car is operated more miles
per day.

Automobile ownership increased 1,000,000
vehicles in 1934, in this country; but road
construction lagged in most localities. * * *

While the more advanced Btates have
given thoughtful attention to their chief
arteries of traffic, main highway systems the
country over are only about one-half com-
plete. Instead of durable surface there is
found mud, or dust, or sand. Only about 5
per cent of America’s rural roads are well
paved.

Highway building, like highway main-
tenance, is a continuous activity. Conven-
ience, comfort, economy demand the per-
petuation of this policy; and there is another
consideration—iraffic safety.  Congested
roads are subject to accidents. Moreover,
one phase of boulevard making that must
receive a large measure of attention hence-
forth is grade separation.—Pasedena Siar
Nows.

3,000,000 Acre-feel
of Waler Storage in
South Coastal Basin

HE release is announced of Bulletin No,

45, “‘Geology and Ground Water Stor-

age Capacity of Valley Fill,"” issued by

the Division of Water Resources. This bulletin

is one of & serics on the hydrology of South

Coastal Basin and is the result of about three

years field and laboratory work, the laboratory

being maintained at Pomona College through

courtesy of that institution. The bulletin is

by Rollin Eekis under the general direction of
Deputy State Engineer Harold Conkling.

A major feature of the investigation has
been a determination of the drainable voids in
the valley fill. In the bulletin is a map show-
ing contours of equal voids in the entire area
and a tabulation showing the estimated water
in satorage below the water table of January,
1923.

THIRTY-FIVE BASINS STUDIED

Sonth Coastal Basin divides into 35 basins,
whieh were scparately studied. It is estimated
that in the next 50 feet below the before men-
tioned water table there are 3,500,000 acre-
feet of water.

It is found that void space in alluvium as it
oceurs in South Coastal Basin is smaller than
generally supposed. In some basins the void
space is only about 5 per cent, while the maxi-
mum basin is about 12 per eent. Most basins
run from 7 per cent to 10 per eent.

Problems conneeted with water rights and
water supply in South Coastal Basin encounter
difficulties in their solution because a great
deal of the information is underground,

DEPFENDS ON DRAINABLE VOIDS

A very important matter is to determine
how rapidly are the water resources of the
various basins being depleted. The easiest
method for such an estimate is to calenlate the
change in underground storage from year to
year. This depends on the drainable voids
in the underground material.

A change of five feet in the water table may
represent a much greater change in storage
in one basin than in another beeause the drain-
able void space differs between the two basins.

MOTOR VEHICLE DEATHS INCREASE

A 15 per cent increase in motor vehicle fatalities—
the largest in a single year in the history of the State
—was reported for 1934 by the California Highway
Patrol,
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J. F. Craemer Brings Wide Experience

g 9 2

Assistant Director of Public Works, with

headquarters at Los Angeles, entered
upon his new duties not only with an exten-
sive knowledge of the State highway system
but with a rather impressive record of public
service in general.

As a newspaper man, with an intense inter-
est in publie affairs, he had the opportunity,
over many years, of contact with State offi-
cials and a close-up view of the problems of
State government,

From the inception of the State highway
system, he was an active supporter of expan-
sion adequate to the mneeds of the State.
Recognizing the economic and social impor-
tance of a system of good roads, he gradually
became familiar with the engineering and
administrative problems of the highway
department, so that when he came to occupy
an official position in the organization he was
by no means strange to the duties of the office.

JUSTUS F. CRAEMER, recently named

BROAD RANGE OF ACTIVITIES

His equipment for an administrative office
was, however, considerably beyond anything
suggested by a thorough study of highway
problems. Public service had occupied a
large part of his time and energy for many
years. A newspaper publisher and orange
grower of Orange, California, he neverthe-
less found time for a surprising range of
other aectivities.

As a former member of the board of direc-
tors of the State Agrieultural Society, he was
actively concerned with the management of
the State Fair for a period of years. He is
credited with having conceived and promoted
the Western States Exposition which fea-
tured the State Fair at its diamond jubilee
celebration in which five western States and
the Republic of Mexico participated.

LEADER IN NEWSPAPER WORLD

In newspaper activities he has taken a
conspicuous part for many years. His
capacity for organization has won him fre-
quent recognition in press ecircles as a result
of which he has served in the presidency of
the National Editorial Association and the
California Newspaper Publishers Association,

to New Office o

Assistant Director

2ia

JUSTUS F. CRAEMER

having been one of the organizers of the latter
body. His activities eontributed much toward
bringing the National Editorial Convention
to California in 1926 and again in 1932. He
has been vice president of the California
Press Association for many years.

The State Chamber of Commerce also pro-
vided him with a field of activity in which
he served as a member of the board of direc-
tors and as chairman of the Southern Cali-
fornia Council.

RESIGNED AS SECRETARY

Last year, at the beginning of the cam-
paign for the governorship, he became private
secretary to Governor Merriam and per-
formed the onerous duties of that position
during the primary and general election
campaigns. He resigned that post in Decem-
ber of last year. Hc has been assigned by
Director Earl T.ee Kelly to Los Angeles where
he will be in close touech with the ever grow-
ing needs of southern California.
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R RESO
A’[E Dﬁc%{g;epo

March 1, 1935

EDWARD HYATT. State Engineer

By means of the large number of relief
employment laborers assigned to irrigation
distriets thronghout the State, mueh necessary
maintenance work, heretofore deferred for
lack of funds, has been done. This work has
included rebuilding of structures and enlarge-
ment of eanals, and has put the systems gen-
erally in execellent shape for the 1935 season.

Information from all parts of the State
indieates that most distriets which depend for
irrigation upon direct diversion of natural
flow from streams will be well supplied with
water for the 1935 season, and that a ful
season’s irrigation is assured in those dis-
triets havinge storage reservoirs,

DISTRICTS SECURITIES COMMISSION

An order has been issued by the Commission vali-
datine refunding bonds of the Pslndale Irrigation
Dietr'et.  The prineipa!l mmonnt of the bonds validated
is $222.500 which by agreement with the bondholders
is to be exchanged for the entire £445,000 of district
bonds now outstanding.

Orders of approval were izssued by the Commission
as follows:

1. Benumont Irrigation District—For an issue of
refunding bonds in the amount of $159,000 to secure
a loan from RFC. With this loan the distriet is to
relive its outstanding bonds amounting to $205,100,

2, Mererd Treigation Distriet—For an issue of
refunding bonds in the amount of $8,600,000 to secure
a loan from HFC with which to retire its putstunding
bonds of $16,190,000, Also order approving plan of
readjustment under the Federal Bankruptey Aet.

3. Santa Fe Trrigation District—For an issue of
refunding bondas in the amount of $394.500 to secure
an R /C lonn with which to retire its outstanding
bonds of SGSG,000,

4, Lindszy Strathmore Irrigation District—For the
expend ture of 26,600,

5. Oakdnle Irrigation District For the expendi-
ture of $13,624.50,

FLOOD CONTROL AND RECLAMATICON

EERA Relief Work.

Tihe SIERA relief projects under the direction of
this Division continued the work of clearing flood

channels, During the period January 238d to Febro-
ary 16th, a total of 48,075 man-hours was worked.
Except in the Tisdale and Sutter By-passes, where no
work was done during the period, the weather inter-
ferrd very lirtle with the work., The totn]l man-hours
of relief labor worked to date are as follows:

Man-hours
Federal Transient Service, Upper Sutter
Brpass . g 6278
Federal Transient Service, Tisdale By-pass 2,980
Federal Trapsient Sorvice, Lower Rutter
By-pass .. _____ . ______ _ 15490
SERA Project No. 35-B14-27, American
1 S . ¢ Y
SERA Project No. 05S-B14-15, Feather
River north of Marysville._____________ 50347
SERA Project No. 0S8-B13-35, Feather
River south of Marysville______________ 28356
SERA Projeet No. H7-Bl4-1, Sacramento
Bypass - _____ e e 9,472
SEHA Project No. 35-B14-222, leveling
spo’l bank, Ameriean River ___ 4,658
SERA I'roject No. 61-B-13-10, Bear River. it
Fedsral T'ransient Serviee, seepage canal__ 630
SERA Project No. 35-B14-40, Mokelumne
River e o oo e oo 1,378
ol e e 188,189

An SERA T'roject, No. 61-B13-10. has been spon-
sored by Reclamation Distriet No. 1001, for clearing
the overflow channel of the Bear River, and this
Division is cooperating in the work to the extent of
furnishing supervision, nse of tools, and truck. The
foreman and truck driver are furnished by us, but
are paid by District No. 1001, This project provides
for the use of 22,000 man-honrs of relief labor, and
work wns commenced on Febranry 12, 1985, Several
other additional projects have been applied for, one
of which has been approved, involving clearing work
in the Butte Slough By-pass. This work will be com-
menced a8 soon as additional men are available, or
upon completion of some of the other projects.

— -

DAMS

Applications were approved for the construction
of the Guadalupe dam of the Santa Clara Valley
Water Conservation District on February 18th: the
Mad River Dam of the City of Eureka on Febra-
ary 11th and the Mount Stoneman dam of the Fol-
som State Prison on February 5, 1935,

Application for the repuir of Phoenix Reservoir of
the Pac'fie Gag and Electric Company was approved
on Janmary 21, 1035.

The construction of the big Canyou Creek daw in
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Engineers Studying
Location Plans for
Proposed Coyote Dam

(Continued from preceding page)

El Dorado County has been completed and an order
authorizing use has been issued. The eunlargement of
the ILake Orinda Dam is completed. Authorization
for use of the El Capitan Dam of the City of San
Diego was issned on Febraary 4, 1935. Repairs on
the Ant'och Dam are practically completed. Work
on the Calero Dam of the Santa Clara Valley Water
Conservation Distriet is under way.

Progress is being made by this office in conjunc-
tion with a Consulting Board appointed by the State
Engineer consisting of Dr. Geo. D. Louderback, Con-
sulting Geologist; F. C. Herrmann snd J. D. Gallo-
way, Consulting Engineers, in investigating the site
and review of the plans for the Coyote Dam of the
Sunta Clara Valley Water Couservation District.

Work is progressing on the timber facing on San
Gabriel No. 2 Dam of the Los Angeles County Flood
Control Distr'et and work on the San Gsbriel No. 1
Dam is confined tn the excavation of the cut-off
trench.

Inspections during the past montk revealed the fact
that dve to the heavy rains msany of the reservoirs
are either full or filling rapidly, some dams being
observed under full load for the first time.

SACRAMENTO-SAN JOAQUIN WATER
SUPERVISOR

The fow of the Sacramento River at Sacramento
remained at sbout 20,000 second-feet in eurly February
with an increase to about 35,000 second-feet in the
middle of the month. On February 10th there were
no samples from delta stutions showing salinity greater
than 9 parts of chlorine per 100,000 and at Bullshead
Point at the lower end of Buisun Bay the salinity had
dropped to 140 parts.

WATER RIGHTS

Supervision of Appropriation of Water,

Duoring the month of January 23 applications to
approprinte wuter were received, 20 were denied and
17 were approved, In the same period 10 permits
were revoled and § passed to license,

Among the more important applieations received
were two to appropriate from San Luis Rley Iliver
in San Diego County for municipal purposes; one by
Carlsbad Mutual Water Company and the other by
the City of Ocennside.

FEDERAL COOPERATION—TOPOGRAPHIC
MAPPING

The final sheets covering the Pentland and West
of Tejon Hills Quadrangles in Kern County are now
available and ean be obtained st & cost of 10 cents
each. These sheets were surveyed by the topographie
branch of the U, 8. Geological Survey in cooperation
with the Division of Water Resources.

California Woman
Suggests Need of
a Highway Pledge

MONG the letters recently :eccived by
Director Earl Lee Kelly, was one from
Mrs. Queen Walker Boardman, a mem-
ber of the Women’s Community Service Aux-
iliary Committee of the Los Angeles Chamber
of Commerece submitting a highway pledge
and enclosing a copy of a letter to Governor
Frank F. Merriam in which she urges its
adoption &s the ‘‘Offifficial State Highway
Pledge.”’
Mrs. Boardman wrote the Governor as
follows:
Mareh 8, 1935.

Governor Frank F. Merriam,
Sacramento,
California.

Dear Governor Merriam :

Jannary 1st I resigned from all active com-
mittee work because of ill health. This does
not mean 1 am no longer interested.

During my term as Chairman of Roadside
Beauty for the Women's Auxil'ary of Los
Angeles Chamber of Commerce, 1 wrote the
enclosed Highway Pledge. [ am most anxious
to see it become the Official State Highway
pledee. Several States have adopted pledges.

I am writing Mr, John Austin and Mr. Earl
Lee Kelly, seeking their support.

Thanking you for your eooperation and with
good wishes,

Sincerely,
Queen Walker Boardman.

The pledge submitted by Mrs. Boardman
reads as follows:

HIGHWAY PLEDCGE

I pledge devotion to the Highways of our
Country, to the preservation of their exist-
ing natural beauty and to the intelligent
development thereof; that our highways
may serve not only as arteries of the nation’s
commerce, but through their beauty bring
peace and jov to those who travel them in
their hours of leisure,

The Pentland sheet covers an aren In the vicinity
of Pentland and is done on a scale of 1:31,680 with
a eontour interval of 5 feet.

The West of Tejon Hills Quadrangle covers an area
in the vicinity of Wheeler Ridge. It likewise is a
cooperative sheet done on a seale of 1:31,680 with a
contour interval of 5 feet.
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New District X Office Building in

City of

e i

Distriet X in Stockton was formally

opened on Thursday, Febrnary 28th,
and the occasion was celebrated with a dinner
given by District Engineer R. E. Pierce and
staff to official guests at the Hotel Clark, fol-
lowed by a dedicatory meeting and reeeption
in the new building.

The dinner was altended by Director of
Public Works Earl Lec Kelly; State High-
way Engineer C. H. Pureell ; Assistant State
Highway Engineer G. T. McCoy ; Chlairman
Harry A. Hopkins of the Highway Commnis-
sion and Commisisoners Timothy A. Reardon
and Frank A Tetley; Deputy Director of
Public Works Edward .J. Neron; State Archi-
tect G. B. McGougall and a large delegzation
of other members of headquarters’ staff at
Sacramento as well as District Engineers C.
H. Whitmore from Marysville, R. M. Gillis
from Fresno and I.. H. Gibson of San Luis
Obispo.

THE NEW highway office building of

MEETING HELD IN BASEMENT

Despite a very inelement night several hun-
dred folks gathered at the new headquarters
to inspeet the building and attend the meet-
ing held in the spacious basement.

District Engineer Pierce opened the meet-
ing with an address of welcome and intro-
duced the group at the speakers’ tuble which
ineluded Messrs, Kelly, Purcell, Hopkins,
Neron, Reardon, Tetley, MeCoy, Mayor Con.
Frank of Stockton, Senator George M. Big-
gar of Clovelo, and John Blake of Lodi, high-
way committee chairman, Central Valley
Council, State Chamber of Commerce.

Other speakers during the evening included
Senator Bradford S. Crittenden of Stockton,
Superior Judge J. J. Trabueco of Mariposa
County, Alexander Ross of Amador County
and William Cox of Stanislaus County,

CALIFORNIA-EPANISH DESIGN

The new building, located at the northeast
corner of Center and Rose streets is a rein-
foreed concrete one story struocture with a tile
roof in the California-Spanish style. The
basement extends under the entire building.
There are eleven rooms in the bnilding in
addition to a publie lobby, information room
and stock room.

Stockton s Formally Opened

-2 -2 -9

The heating is adegunately cared for by a
gas steam furnace, the smaller rooms with
radiators, the larger rooms with radiators and
foreed draft for better distribution of hLeat.

For the hot weather season there is a water
cooled air ventilating system, reachinz all
parts of the structure.

Tha building is on a lot approximately 150
feet square, which is one quarter of a city
block.

The structure is 121 feet by 82 feet, leav-
ing a parking area for employees’ cars in the
rear of the building, which will be graveled
and surfaecd.

ADEQUATELY PLANNED STRUCTURE

Sinee the district headquarters was moved
from Sacramento to Stockton, a year and a
half ago by Director Earl Lee Kelly, tempo-
rary quarters have been occupied in a loecal
office bunilding.

““This mew building,”’ said Distriet
Engineer Pierce, ‘‘makes the fifth place in
which District X has done business sinee
its formation in 1924, and it is the only one
properly planned to adequately care for our
various activities for which I wish to express
my appreciation to State Architect MeDougall
and his staff.

‘“We feel that we are now definitely estab-
lished and know that our employees are well
taken carc of in this splendid new structure.”’

In further celebration of the opening of the
new district headguarters, the Stoekton
Rotary Club of which Distriet Engineer
Pierce is a member held their regular noon
inneheon on Mareh 6th in the basement of the
building,

LICENSE FEE REVENUES SHOW
GAIN OF $341,331 OVER 1933

The Department of Motor Vehicles on February 8
eut & huge melon valued at $5,444,188, representing
that portion of Lcense fees collected for the yenr 1934,
whick is apportioned equally between the Department
of Public Works and the various counties.

Registrar Russell Bevans announced the apportion-
ment is besed upon fee-paid registrations for the year
totaling 2080824, The sum apportioned is $341.331
in excess of the apportionment of 10838 while fee paid
registrations showed a gain of 48,960,
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NEW DISTRICT HEADQUARTERS BUILDING in Stockton is a one story reinforced concrete
structure 121 x 82 feet located at Center and Rose Streets. It has 11 office rooms in addition to a
public lobby, information room, stock room and basement.

~ THE SPEAKER'S GROUP at the formal opening of the new_ building included (left to right)
Highway Commissioner T. A. Reardon; Assistant State Highway Engineer, G. T. McCoy; Chairman
H. A. Hopkins of the Highway Commission; State Highway Engineer C. H. Purcell: Director of Pub-
2.; erkpl Ea‘:l LM“ Ko”rf': S{ah:t Blaksc of State (':.‘har;ber of Commerce; District Engineer R. E. Pierce;

on. J. Franke, Mayor o ockton; Senator G. M. Biggar; High c issi Frank A. Tetl
and Deputy Director of Public Works Edward J. Nurorl.gg " i »
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California Engineer Finds Germany
Building 5000 Miles Express Highway

Ernest Zube, Junior Physical Testing Enginecer with the Materials and Research
Department of the California Division of Highways, took a leave of absence during the
summer of 1934 to visit his aged parents in Germany. While on the trip, Mr. Zube took

note of German road building and laboratory practice.
Special attention is called to the importance which

are set forth in the following article,

The results of his observations

the German road building agencies attach to laboratory studies and tests.

By ERNEST ZUBE, Junior Physiral Tesling Engineer

7 HILE on a visit to Germany during
the past year, T was afforded the
opportunity of making some inter-

esting observations regarding the road bnild-
ing and testing methods cmployed by that
country. A number of highway laboratories
were visited dnring the trip. With the hope
that these observations may be of interest
to those who work or ride on California
highways, the following brief outline of the
highway situation in Germanv and notes on
the various laboratories is given.

Germany, in area a little larger than Cali-
fornia, with a population of ahont 65,000,000,
has approximately 140,000 miles of highways.
These highways in former years consisted
mostly of water-bound maeadam or some type
of stone pavement. The ever-inereasing anto-
mobile travel has made it imperative that
these old roads be improved with some sort
of smooth, wear-resistant surface. Conse-
quently, the problem within the last few years
has been one of improving and maintaining
these roads, rather than one of new construe-
tion.

LIGHT SURFACE TREATMENT

A thin bituminous surface ecourse placed
over the well eompacted macadam roads gen-
erally gives excellent results, and in some in-
stances this wearing course in only about one
inch in thickness. Penetration methods,
emulsions and sheet asphalt (for city strests)
are nsed extensively. Due to the [laet that
bituminous surfaces are still three to four
times as expensive as in the United States,
the improvements eonld not be carried out as
might be desired and a light sarface treat-
ment is frequently the best that ean be
afforded.

Germany has no natural gas, and is com-
pelled to manufacture ifs gas from the

destruetive distillation of coal, and therefore
coal tar, a by-product, is widely used for pav-
ing purposes. However, due to ils tendency
to become hard and brittle with age, this
material is not considered as desirable as
asphalt. Quite often the bituminous binder
consists of a mixture of tar and asphalt.
(Gasoline and tires are still quite expensive
in Germany, and in order to stimulate further
automobile travel, the government now has
under construetion a system of express high-
ways, which are to serve as the main arteries
between the larger eities. An important part
of this plan is the policy of avoiding the
close-together, congested communilies.

BUILDING EXPRESS HIGHWAYS

. At present, the building of these express
highways (Autobahnen) is the most import-
ant work in German highway construction.
The first unit (now nnder way) consisty of
approximately 5000 miles, of which about
1000 miles are finished. Hand labor is em-
ployed whenever feasible for the purpose of
deereasing unemployment.

After the eompletion of this eonstruction
program, a large increase in automobile travel
is expeeted, and it may be of interest to note
that the total automobile registralion in Ger-
many in 1933 was double that shown in 1932
and 1934 shiows a further substantial increase.

The new auto roads are being built for
high speeds and the curves are designed for
speeds up to 120 miles per hour. The typical
cross-section shows a center lawn strip, 15
feet wide, with a pavement 25 feet wide,
consisting of two traffic lanes on either side,
bordered by shoulders.

These roads arve being beautified by plant-
ing trees and shrubbery on the center strip
and along the edges of the shoulders, species

(Continued on page 28)



GERMAN EXPRESS HIGHWAY under construction. This typical section provides for a center
lawn strip 15 feet wide, with a pavement 26 feet wide, consisting of two traffic lanes on either side
bordered by shoulders. Note the planting of trees and shrubbery on center strip.

ELABORATE TEST TRACKS equipped for the testing of road materials under conditions com-
parable to actual traffic are used by German highway laboratories. The track is about 70 feet in
diameter, permitting a test road of from 6 to 10 fest wide. A side movement of the apparatus permits
the wheels to cover the entire surface.



28 CALIFORNIA HIGHWAYS AND PUPLIC WORKS

being seleeted that refliect light readily from
the autos. The shrubbery on the center strip
also tends to protect the driver from the glar-
ing headlights of ears traveling in the oppo-
site direction.

The pavement consists of either bituminous
surfaces or Portland eement conerete. Due to
frost aetion in the winter, great care is taken
with the ecomstruetion of the subgrade. A
cross-section of one of these conerete roads
consists of approximately 3 to 4 inches of
gravel spread npon the subgrade, 5 inches of
rather porous lean conerete, a six-inch course
of a little better grade of eoncrete, followed
by a 3-inch surfaee eonrse, with a wire mesh

tween the last two eourses. The bituminous
surfaces are constructed either on a lean Port-
land cement conerete base or on a Telford
base, and are designed acecording to the void
theory, atlempling to produce a minimum of
voids (2% 4%).

The express highways will be absolutely
free from grade crossings and intersections
—viaducts or subways being provided to
permit a continuous fast and safe travel
Elaborate systems are worked out for the
crossing of highways (braided intersections)
to permit the transfer of a machine from one
highway to another. The roads will also
be illuminated, and experiments are being
carried on at present with five different sys-
tems of lighting.

The pavement in the smaller cities still con-
sists mostly ol some type of stone pavement;
in fact, a modern pavement within these cen-
tury-old surroundings might be somewhat
incongruons. In the larger ecities and sub-
urbs, where a considerable amount of horse
drawn vehicles are still enconntered, sheet
asphalt or asphaltic concrete, with a maxi-
mum aggregate up to 87, is constructed. A
close, dens: wearing course is necessary to
prevent any damage cansed by the digging
action of the horses” hoofs.

Several special processes, such as rolling
with eorrugated rollers, etc., are used to pre-
vent slippery surfaces on sheet asphalt. Stone
pavement, consisting of smull hewn granite
blocks, 2 to 3 inehes square, laid in areh
shaped courses, is also nsed a great deal. This
presents a smooth, nonskid and satisfactory
pavement for motor vehicle traffic.

lGerman Laboratories Using Test Tracks

= (Continued from page 26)

TREE-LINED ROADS

Almost, without exception all existing roads
are lined with trees, and roughly split rocks,
painted white, about 16 inches high, are set
along the edges of the shoulders for guidanee,

The chief means of transportation in Ger-
many is still the government owned railroad,
which in a spider web fushion ecovers the
entire country; and the railroad station in the
larger cities is an important and frequently
a pretentious building. The resulting numer-
ous grade vroqsmgs and the laree number of
daily trains make it necessary Lo have eross-
ings protected by gates tended by gatemen.

While traveling in Germany, one is im-
pressed with the multitude of bieycles, which,
ridden by all Lypes of people, frequently pre-
sent a rather amusing sight, at Jeast to a
stranger. The traffic offieer in directing traf-
fie considers bieyeles on a par with antomo-
biles. Some highways include a separate strip
for bieycle traveling.

TEST TRACES FOR MATERIALS

The materials intended for road bnilding
purposes are investigated very thoroughly and
subjected 10 a good many tests. Quite often
the proposed mcthod and material is tried out
in test tracks which duplicate actual condi-
tions. The slogan seems to be “Foresight is
better than aftersight.”

Besides the government testing laboratory
at Berlin, there are at least a dozen uni-
versity laboratories, with higaly trained per-
sonnel, entrusted with the testing of road
building materials. In addition to the routine
testing of samples, extensive research pro-
grams are earried on by the laboratories.

My itinerary in Germany took me through
Bremen, with its old eity hall, built almost
a hundred years before the discovery of Amer-
ica. np the historie Rhine to the University
of Karlsruhe. The laboratory, directed by
Professor Dr. Raab, is equipped with quite
an elaborate test track for the testing of road
materials under conditions eomparable to
aetual traffie. The track is about 70 feet in
diameter, permitting a test road of from 6 to
10 feet wide; a side movement permits the
wheels to cover the entire surface.

Next the university laboratory of Stuttgart,
which is under the direction of Professor Dr.
Neumann, was visited. The Stuttgart labora-

{Continued on page 31)
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Stanton Making Brave

Fight for Recovery
from Severe Illness

Philip A. Stanton, member of the Cali-
fornia Hichway Commission and former
Speaker of the Assembly has been making a
long, brave fight against a serious illness that
afflicted him just before Thanksgiving and has
kept him eonfined to bed in his home in Ana-
heim.

He has passed through several eritical
periods when the doctors feared his heart
would be unable to stand the great strain but
his indomitable will pulled him through on
each oceasion.

As he entered the third month of his illness
his condition improved and recently he has
been able to sit up and receive short visits
from his intimate friends who are hopeful of
his ultimate recovery.

Commissioner Stanton has always taken a
keen interest in the State highway system and
during his service in the Legislature gave
valuable aid in the early efforts to organize
a department that has put California in the
front rank of highway development in the
nation.

He has taken a most aetive part in the
work of the Highway Commission and until
his illness rarely missed a meeting.

AUTOMATIC RADIO BROADCASTS
FLOOD WARNINGS

(Continued from page 12)

second intervals (easy to count), then a pause,
then four dashes, then a pause, and then two
dashes. "The call letters of the station are
also automatically “‘keyed.’” The keying de-
vice is operated by a weight-driven clock and
by a float on the water surface in the gage
well, This apparatus also is equipped with
time switches which ‘‘turn on and off’’ the
radio transmitter at any desired predeter-
mined intervals.

The radio transmitter is a simple quartz
crystal controlled oscillator using dry batteries
entirely for both the filament and plate cir-
cuits. The signal is, in radio parlance, known
as an le.w. signal (interrupted continuous
wave) which ean be received by any oscillat-
ing receiver covering the particular transmis-
sion frequency. Signals have been received
satisfactorily at distances as great as 300
miles.

Through cooperation with the United States

PHILIP A. STANTON

Geological Survey four transmitting ehannels

have been allocated to this new type of service
with the call letters of KIDD. In most
instances installations have bcen made in
standard U. S. G. S. gage houses at remote
points where there is otherwise no medium of
satisfactory communication. Distriet Engi-
neer H. D. MeGlashan of the U. 8. G. S. in
San Francisco is cooperating with the State
Engineer’s office.

GRADE CROSSING FATALITIES
SHOW A SLIGHT DECREASE

Hight fewer people were killed in crossing
accidents in California in 1934 than in 1933,
the report of the Railroad Commission shows.
But at that, 161 more people than should
have been so killed were listed as crossing
fatality vietims, that figure being the 1934
total of such deaths.

The improved showing of last year, slight
as it was, is credited by the commission’s
trausportation cngineer to such increased
safety measures as separated grades, wig
wag signals and gates. The showing is an
automatic argument in favor of further exten-
sion of those measures, particularly grade
separation.—Palo Alfo Times.
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Three Feather River
Bores Scheduled for
Completion by 1936

(Continued from page 15)

heading. The men working on this job have
to go to and from work along the railrvad
tracks, erossing the river in boats. It is plan-
ned to have this pioneer bore, which will be
large enough to allow a shovel to be run
throngh, completed by the time the lead shovel
has worked its way to that point, or about
September 1 of this year.

PRESENTS HERCULEAN TASK

All of this work is scheduled for comple-

tion in 1936. Omne and a third million cubic

of solid rock excavation, 865 feet of

’ tunnel, together with all the clearing,
drainage structures, masonry retaining walls

and finishing required on 12 miles of high-

way is a fair-sized assignment to attempt to
complete within the time being allowed.

A brief summary of the work done and the
costs for the first eighteen months of the pres-
ent biennium might well be used to illustrate
the work which is being done by these camps.
Sinee July 1, 1933, the convict forees have
built 114 miles of road, moving 1,555,956
cubie vards of material, of which 1,400,000
cubic yards were solid roek. Five hundred
forty tons of explosives were used, or 0.77
ponnds per cubic yard; 415,250 lineal feet or
over T8 miles of holes were drilled in rock at
the rate of 60 feet per day per jack-hammer,
for an average cost of 304 cents per foot.
For each foot of drilling, 3} cubie yards of
rock were hroken, the cost of drilling amount-
ing to 9 cents per cubie yard,

The total cost of this exeavation, including
a proportionate share of the camp setup and
cost of supervision, has amounted to $0.53 per
cubie yard, Considering the hardness of the
roek and the many obstacles encounterad,
among which the close proximity of railroad,
high vollage power lines and telegraph wires
are not the least, this cost is quite reasonable,

TUNNELING THROUGH GRANITE

Work has only recently been started on the
tunnels. A heading 14x9 feet has been driven
at Tunnel No, 1. This work was eompleted
early in March, and the tunnel erews are now
working on the heuding for Tunnel No. 3. A
five-foot round was drilled and mucked each
day. The hard granite appears to be ideal
for a tunnel. It drills and breaks very well
and stands without timbering.

SNOW FIGHTERS THANKED
FOR KEEPING ROADS OPEN

Company 905

Civilian Conservation Corps

Camp Rincon F-130

Azusa, California.

January 27, 1935

Highway Department,
State of California,
Los Angeles, California.

Gentlemen:

The commissioned personnel and the en-
rolled personnel of this company truly
appreciate the work that Foreman Charles
Ward has been doing this winter in regard
to keeping the San Gabriel Highway open,
during and after the many rains which
caused numerous land-slides on the road.
Because of Mr. Ward's efforts, this company
has been able to get through and get its
supplies without interruption or delay and
the over 200 members of this company do
appreciate his efforts.

Yours truly,

(Signed) GEO. A, ANDERSON,
1st Lt. Air-Res., Commanding,

Tahoe City, California.
January 24, 1935.
Mr. C. H. Weeks,
Maintenance Sup't,
Division of Highways,
Truckee, California.

Dear Mr. Weeks:

I wish to thank you for your courtesy in
opening the road to the school. The P. T. A.
held a meeting today, and the members all
expressed their appreciation. Also, not only
do we enjoy the convenience of being able
to use cars, but we feel secure against fire
now that the hydrants are available and the
fire apparatus accessible.

With deepest gratitude, | remain

Sincerely yours,

(Signed) BLISS McGLASHAN HINKLE.

In order to maintain the scheduled rate of
progress in these two eonviet camps in view
of the harder rock encountered, there are now
in operation thirteen air compressors having
a total rated capacity of 4065 eubic feet of
air per minute, These operate 35 jack-ham-
mers on the grade and four drifters in the
tunnel headings. Other equipment in daily
use in these camps consists of 24 four-yard
domp trucks, several 50 and 30 h.p. Diesal
traetors with bulldozers, serapers and graders.

At Camp No. 30, Ed Rawson is Superin-
tendent, and G. M. Webb is Resident Engi-
neer. At Camp No. 28, W. B. Stout is
Superintendent, and B. E. Ward is Resident
Engineer.
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tory also has a cirenlar test track available
for testing purposes, and a number of
research investigations, such as influence of
filler material, adsorptive qualities of aggre-
gate, colloidal composition of asphalts, deter-
mination of friction between different types
of pavement, and many others, are conducted.
Dr. Neumann visited our California State
Laboratory in 1930, and is a staunch advocate
of employing California construetion meth-
ods in Germany.

My next stop was Munich, where in con-
nection with the International Road Congress
of 1934 an exhibit, ‘‘The Street’’ (‘‘Die
Strasse’) was held. The evolution of roads,
beginning with an excavated portion of an
old CGermanic plank road built about 1000
B. C., and examples of various periods up to
the present were shown in pictures, graphs
and models.

To me, one of the most interesting parts
of the exhibit was the one entitled: ‘* Testing
and Investigation of Road Building Mate-
rials.”’ All types of apparatus for the chem-
ical and physical testing of materials, together
with good and inferior samples of road sur
faces were exhibited.

TIRE FRICTION TESTED

Considerable equipment for determining the
tire friction and slab vibrations of different
pavements was shown, together with the test
results. A special section dealt with the
investigation of soils. A number of labora-
tories had exhibits of apparatns, and with
the aid of pietures and charts demonstrated
to the engineer and layman the importance
of the subsoil in the construction of highways.

Also very interesting was an electrically
operated model showing the different pro-
posed lighting systems for the new express
highways. By pressing a button, one can
view in sequence the illumination of the road
by daylight, then in the slowly approach-
ing darkness the illumination by automobile
headlights, followed by the various contem-
plated stationary lighting systems.

A visit was next made to the laboratory of
the University of Dresden, which is under the
direetion of Professor Geissler. Here investi-
gations relating to the cohesive qualities of
asphalt, fineness of filler materials, and an

Pavement Experiments Made in Berlin

(Continued from page 28)

extensive experiment on the breakdown valunes
of emulsions were being conducted.

In Berlin three laboratories were visited.
One, the laboratory of the University, directed
by Professor Dr. Schenk, has been eonducting
comprehensive experiments for determining
he resistance offered to skidding by different
types of pavement; an investigation of the
possibilities of impregnated wooden bloeks
for base courses was in progress. A circular
and a straight test track were part of the
facilities of this laboratory.

The laboratory of the city of Berlin, under
the direction of Dr. Herrmarn, has control
of the city pavement design. Berlin’s bitu-
minous surfaces consist mostly of sheet asphalt
or a fine asphaltic concrete mixture, similar to
our Type ‘“C’’ surface, and were in excellent
condition.

A test being condueted on a sample of
asphaltie concrete, similar to our Type ‘“A,”’
containing 10 per cent filler, 5.1 per cent
asphalt, gave at room temperature a compres-
sion value of 800 pounds and a temsion of
350 pounds per square inch. The laboratory
makes extensive use of a sandblast to prede-
termine the wearing qualities of bituminous
and cement conerete surfaces.

The State Soil Laboratory in Berlin, with
Baurat Ehrenberg in charge, was an excel-
lently aquipped institution. Soil investiga-
tions, not only for road building but also
for bridges, dams, ete., are carried on.

EXHAUSTIVE TESTS AT UNIVERSITY

The last place visited was the university
laboratory of my home town, the ‘‘Free City
of Danzig,”” under the direction of Professor
Hoepfner, The testing of road building mate-
rials is performed there for the ecastern sce-
tion of Germany, which is separated from
the rest of Germany by the Polish Corridor.

Here I familiarized myself with the routine
testing, which in addition to our methods,
includes speeial determinations such as brittle
point, stiffness point and drip point for bitu-
minous materials; also compression, tension
and elongation, permeability, penetration,
sand blast and abrasion for the wearing
course. An investigation relating to viscos-
ities of bituminous substances at different
temperatures had been carried on.
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Highway Bids
and Awuards for the
Month of February

ALAMEDA, CONTRA COSTA AND SANTA CLARA
COUNTIES —Furnish and apply Diesel oil to roadside
efemuon at varlous locations about 733 roadsids
es, in District IV. Lee J. Immel, Berkeley, $2, 210.
Palo Alto Road Materials Co., Ltd., Palo Alto, $3.45
Contract awuarded to Hayward Building Material Cu.,
Hayward, §2,000,

AMADOR, STANISLAUS, CALAVERAS AND
TUOLUMNE COUNTIES—Applying Diesel oil to road-
side vegetation over a distance of about 1895 roadside
miles District X. Hayward Building Material Co., San
Jose, $2,063; Tiffany Const. Co., n Jose, 33, 031
Lamb's Transfsr Co., Lang Beach, $3,224: J. B. Bres
$3,286; J. Immel, Berkeley, 53.32'1-
Co{l;mt awarded to Sheidoﬂ il Co,, Suisun, $2,-
BG

FRESNO COUNTY—Timber bridge 1.6 mile south of

Wir. Bdy. between Los Banos and Firebaugh. Distriet
VI. Route 41, Section M. Contrncl awarded to Iexroth
& Rexroth, Bakersneld, §5,

INYO COUN'I"F—BQtwmn 1.8 mile and 0.9 mile

south of Fish Springs School, 0.9 mile grade, surf. with
salvaged material and NL treat. in District X,

23, Seclion B. Cogo & Rados, Los Angeles, &11 842

Kennedy Coustruction Co., Oaldand, $15,844: Donald
C. Follis, Glendule, §14,821. Contract awarded to Tif-
fany Construction Co., San Jose, §13,911.50.

LOS ANGELES COUNTY—Grade and mva with
A.C. or P.C.C. betwesn State Street and Los Angeles
Street. Distriet VIL Route 188, Section A. Griffith
Co. Los Angeles, $107,143: Mnndo Engr. Co., Los

Angeles, $100.142; Geo. R. Currtis Pav. Co., Los
Angeles, $110,086; Scml.hmt Pav. Co., s Angeles,
109 570 ; Oswald Dros., lem, 5109814 Tnited

P!pe Corp., Los A:l;elu u 162; I. A. Paving
Los Mguiun $117,626. Contract awardad to
Suuy-nlllar Constr. Co,, Long Beach $107,081.30.

LOS ANGELES UOUNTY—-WIdm AR.C. bridge
across Malibu (*reek, 10 miles north of Santa Monica.
Dlstrict VII, Route 60, Section A. Lynch-Cannon Enx

Lor Angeles, $27,854: Byerts & Dunn,
Ann!au, $37,065. Contract awarded to R. R. Bishnp,
Long Beach, §25,270.

LOS8 ANGELES COUNTY—Between FPier Avenue
and Sepulveds Boulevard, 0.8 mile, grade and P.C.C.
Pave. District \"Il Route 175, Sections Rdo.B. Mun
B, and Hm B. P. J. Akmadzich, Los Angeles, $55,760;
J E Huddockn Im‘l Pasadena, 362,400; L. A. Paving

Los Angeles, $ih,102. Contract awarded to

ot MoClain, Los Angelas, §44,389.80,

MADERA COUNTY-—Between Coarse Gold and
Hawking School, about 8.7 miles 1o be graded. District
T, Route 128, Sections C, D. A, Teichert & Son, Inc.,
ar-.rn.mento. 126 6,888 ; Peninsula Paving Co., SBan Fran-
cisco $116,376; Fredrickeon & Watson Constr, Co.,
Fredrle kson Bros, Oukland, §134,098, Contract
awarded to Mittry Bros, Comstr, Co, Los Angeles,
£123,114.80,

MADERA COUNTY—Iu City of Madera, 1.5 mile,
grade and AL pavement, District VI, Toute 4, Sec-
tion Mad. Teichert & Son, Inc., Sacramento, $66,-
105; Valley Pu.\rlnr and Constructlon Company, Fresno,

81, %47 Hanrahan, Wileox Constr, Co., San Francisco,

64,857 1 Fredrickson & Watson Constr. Co., Fredrick-
#son and Jones & King, Oakland, $64,190. Con-
tract awarded to Union Paving Co, San Mrancisco,
$61,726.50,

MERCED, MARIPOSA AND STANISLAUS COUN-
TIES—Applying Diesel oll to ruadside vegetation over

a distance of about 147.6 roadside miles. District X.

Haywdrd Buildi Material Co.,, Hayward, 32,517;

Tamb's Transfer , L.ong Beach, $2,559 ; Sheldon Ol

Co., Sufsim, §2, HS "Lee J. lmmel, Berkele sZ,T.'ns.

f;“;}?ﬁf, awardad to Tiffany Const. Co. gn.n
,517.80.

MONTEREY COUNTY—R.C. bridge across Malpaso
Creek, 9 miles south of Monterey. District V, Route
ﬁ. Section H. M. B. MeGuwan, Inc., Sln l'-‘ra.m:im,
£38.646; h Cannon Englneeri s,
333 {73 arry J. Onr San Franc 331.363- >4
na1 $32,874; L. C. Seidel,

Dn.kllmd. $25,41 C Caletti & Co.. San Rafael,
$26,913; Bﬂhnltl.mer Clms‘tructlon Co,, Oakland, $39.-

836 : Albert H. Slemer aml John Carcano, San Anselmo,
$24,545; B. A. Howkine & Co, San Francisco, $27,833,
Contract awarded to Thos. J. Doyle & Theo. Johanns,
San Francisco, $23,707.
ORANGE COUNTY—In La
Cypress Slreel and south el

una Beach batween
imits 1.1 mile, grades

and P.C.C. Pave. District I, Routs uo. Soctlon
C and Lgn, B. Dlmmu. & 'l"ny or, Los Ange $138,-
542; Dlego, §125, 83'3 rlﬂith'

Daley orr San
Los Angeles, §139,287 ; Sharp & Fellows ‘Contr. Co.,

LD! Angeles, §1i4, 591 ; Mundo Engineering Co., Los
Angeles, $145,277; Oswald Hros, Los Angeles, §148,-
975. Contract awarded to J. E. Haddock, Ltd., Pasa-
dena, $122 728.50.

RIVERSIDE COUNTY-—Between 1 mile esst of
Beaumont and Whitewater, 16.8 miles, grade, P.C.C.
puve portions and oll treat Cr. Gr. or St. (plant mix)
surface portlons, District V111, Route 2§ lome B,
C & D B G, Carroll, San Diego, §141,288; Oswald
Bros., Angeles, ‘!13 634; Geo. [ferz & Co, San

lul 320; Mittry Bres. Comatruction Co.,
‘\.ng!.les. 168, 83! Grifith Co., Los Angeles, §152 -
159 ; Mundo graving Co., L.os m\ﬂu 3167,897; So.
Calif. Roads Co., Los Angeles, $153,061 ; United Cone.
Pipe Corp.. Los Angeles, $160,34% ; Fredrickson & Wat-
son Constr. Ce., & Fredrickson Bros, Oakland, $207,-
583. Contract awarded to Matich Bres, Elsinore,
$139,802.60.

SAN BERNARDINO COUNTY—Asphalt emulsicn
treatment to existing oil treated shoulders, from
Sierra Avenue to Riverside Avenue, 3.8 miles. District
VI1II. Route 26, Sﬂ:.!or D, Geo. Gardner & Sons, Red-
lands. $2,5986 ; Yeager, San Bernardino, §2,348;
H. E Cox & éon. PR '$2,552. Contract awarded
to Geo. Herz & Co., San Bernardino, §2,231.

SAN DIEGO COL‘NITY—OII Hill Street between Wis-
consin Avenue and Street, 1.1 mile, grade and
Bit. Tr. Cr. Gr. or s:_ surface. District XI. Route 2,
Section Ocn.  Griffith Co., Los Amelca, ltl..?i R E
Hazard Contracting Co., San Diego. l! 450, Contraet
ﬂrsuded to Southwest Paﬂng Co., Los Angeles, §11.-

SAN JOAQUIN, STANISLAUS, CALAVERAS, AMA-
DOR, TUOLUMNE AND MARIPOSA COUNTIES—
Apply Diesel Oll to roadside vegetation over 1599.7 road-
side milea, im District X, various routes and sections.

Hayward ilding Material Co., Hayward, $3,168;
Tiffauy Const. Co., San Joase, $3,668 ; Helwig Const. Co.,
Sebastopol, $3,849; Lee J mrnel. Boerkeley, $3,980.

Contract awsrded Lo Sheldon Ol Co., Sulsun, §2,267.10.

SHASTA COUNTY—AL north entrance to Redding,
0.9 mile, grnﬂa and mre. Dlstrld. II, Foute 3, Section
B & Rdg. Watson Construction Co.,
Fredrickson Brus. ﬂuklnnd. $112,835 ; Peninsula Pav-
ing (}ompany. San Francisco, $114, 431; C. W, Cafetti
& Co., Ban Rafael, sus 476 ; Hanrahan Wileox Corp.,
San I‘mnnlm. $118,550; Dunn & Baker, Klamath
Fal!u, $126,976; Gw Polloek Co., Saeramento, $125,-

518; J. F. Knapp, Oakland, $119,827: A, Teichart &
Son, Ine., Sacramento, 3118 760. Contract awarded
to T. M. Morgan Paving Co., Los Angeles, $82 480,18

SOLANO AND SAN JOAQUIN COUNTIES—Apply
Tiesel oil to roadside vegetation, at various locations
for a distance of about 120,% miles, Distriet X, Hay-
ward Bullding Materlu.l Co., Hayward, $2.932; Vulna
Bros., Fresno, $3,318 Contract awarded to Lee J.
Immel, ‘Beﬂ:elasr, $2,450,46.

SONOMA, MARIN, NAFA AND SOLANO COUN-
TLIES—Furnish and spply Diesel oll to roads!de vegota-
tion at varions locations about 139.2 roadside mllen.

ln Dlst.r'lct IV J:In. ward Bullding Mualerial Co,, Hay-

v, $4,0 limmel, Berkeley, $4,440, Basalt
Rock Co., l\a a.. 84 31’0 Helwig Construction Cuo., Se-
bastopol, §4 Cuntrnct awa to Chag, Kuppinger,
T.zkeport, ﬁ

SUTTER COUNT“E‘ Border construction in Yuba
City, between W, P. Rallroad and Pacific Highway, 0.5
mile. District ITT, Route lli, Sectlon Y.C. A, Teichert
& Son, Inc., Sacramento, §2,438. Contract awarded to
Hemstrest & Bell, Marysville, §2,295,

YUBA COUNTY—Crusher run base and bituminous
surface treatment, in Marysville, between Buchanan
Street and Tahoe-1Tkinh Highway. District m Ront.e
15, Seetion Mvl, A. A Tiechert & Son
mento, $5,717. Contract awarded to Hnmllru{ & Bell
Xaryavllie $5.063.

First Nurse—There's a patient in my ward that
hasn’t made love to me.

Second Nurse—One of mine is in a state of coma,
too.
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