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Congress Votes $39,019,000 For
Central Valley Power Project
and Irrigation Features

the California State adminis-

tration led by Governor Cul-
bert L. Olzon in its long and at times
discournging ficht in Congress to have
melnded in the Interior Department
Appropriation Bill for 1943 fund al-
locations for transmission lines, canals
and a steam plant at Antioeh as in-
tegral units of the Central Valley
Project.

(Omn June 20th, the House of Repre-
sentatives approved Senate amend-
ments to the bill adding 4,178,250
for these purposes and the following
day the Senate passed and sent to the
President the measure which appro-
priates a total of $39,019,000 for ex-
penditure on the Central Valley
Project for the next fiseal year.

The Congressional aetion was hailed
by Frank W. Clark, Director of Publia
Works and chairman of the Califor-
nia Water Projeet Authority as
another vietory for the people of this
State over opposing power interests.
Approval by the House of Senate
amendments provides initial appro-
priations of 3,723,000 for transmis-
gion lines required if Shasta Dam
power is to be distributed under pub-
lie ownership; $200,000 for the pro-
posed steam plant at Antioeh and an
additional #250,000 for the Friant-
Kern and Madera eanuls.

Governor Olsom made s personal
appeal to President Roosevelt for
these items. The Honse passed the
amended bill by & vote of 192 to 141
after Majority Leader MeCormack of
Muassachusetts told the members the
P'resident favored the appropriations
us necessary for the war program,
State Enginesr Hdward Hyatt and
his assistant, Raymond Matthew, rep-
resenting the Water Project Author-
ity, and Northeutt Ely, Washington
representative of the Authority, had
mueh to do with the suceessful out-
eome of the fight,

The Interior Department Supply
Bill as prepared by the Boreau of

‘ FTICTORY has been achieved by

Central Yalley Project l

Monies Appropriated

The Interior Department Ap-
|| propriation Bill for 1843, as ap-

proved by Congress, carries an
appropriation of $§39,018,000 for
continuation of construction of ||
the Central Valley Project, the
main items of which according
to the budget estimate as modi-
fied by House and Senate Com-
mittees are as follows:

Shasta Dam and
Power Plant ____$24 783 000
Eeswick Dam and

Power Plant ____ 6,000,000
Transmizsion Lines_ 3,723,000
Bteam Plant ______ 200,000

1,625,000

1,260,000
1,260,000
100,000

antrn. Costa Oanal._

Miscellaneous __ __

the Budget chrried a total appropri-
ation of $48,769,000 for construetion
work on the Central Villey Projeet
for the fiseal year 1943, This amonnt
was reduced to $34,840,750 by the
Subeommitiee of the House of RHep.
resentatives’ Appropriations Com-
mittee and the committee report was
approved by the House,

The House committee report not
only eliminated an estimate of &5.-
000,000 for mstallation of a steams-
electric power plant near Antioch,
Californin, and an estimate of #7.-
000,000 {or eontinming econstruetion
of transmission lines from the Shasta
and Keswick hydroelectrie plants
to Antioeh, but also had the effect
of repealing appropriations amount-
ing to $3,723,000 previously made
for the eonstruetion of the transmis-
ston lines. At the same time the
Houge increased the item of $200,000
for the Comtra Costan Canal to #$1,.-
000,000 and added $1,000,000 for

construetion of the Friant-Kern
Canal.

In commenting on this aotion the
Senate Approprintions Committee
roport declared :

“This action by the House does
not appear to be justified by the
testimony presented to the eommit-
tee and van not be construed in any
other wuy than as the adoption of
a policy which contemplates that all
power, both firm and fluctuating,
generated at Shasta and Keswiek
ghall be sold when produeed to but
oneé customer, which is the Pacifie
(as and Eleetrie Company. A
majority of this ecommittee believes
that this is an unsound publie policy
beenuse ;

“(1) The acts of Congress au-
thorizing the construetion of Cen-
tral Valley Projeet, the total cost
of which is now estimated as §264.-
890,000, econtemplates the return
to the Treasury of the greater part
of its costs through sales of
power;

“(2) To obtain maximum reve-
nues from that souree the Bureau
of Reclamation shonld be in a
position to deliver the power to
the best obtainable market and to
more than one eustomer., When
transmitted to soeh point or
points, said burean should be able
to make such power firm by the
eonstruction of an auxiliary stenm
plant.

“The committee recognizes that
the Congressional policy respecting
the Central Valley Projeet was
adopted during a period of profound
peaee and that our eountry is now
engaged in a desperate siruggle for
its existence. Everything must yield
to winning the war, but any action
taken to insure vietory should not be
of a character which will prevent
a prompt return to the power plan
heretofore established for the Cen-
tral Valley Projeet.”

The S8ennte Commities then recom-
mended an appropriation of 200,000

(Continoed on page 11)



Survey Party Adapts Radio Device

By R. S. BADGER, District Construction Engineer

RAFFIC noises have become
a serions interferenee with

efficiency of survey operailons
conducted beside arterial highways
and may even threaten the accuracy
of data ealled out to the recording
engineer amidst s confosion of sonnds
cansed by speeding vehicles.

In ervss-seetion work adjacent o a
highway and under average condi-
tions, the seetions are taken at dis
tanees as great as 250 feet each way
from the instrumentman. ‘The bench
marks., set on the earlier surveys,
were placed under econditions that
permitted two “‘setups’’ between
bench marks which were placed 1,000
feet apart.

The noise of present day traffic now
effectively drowns out the voiee of
the levelman in ealling to a recorder
when the latter is not more than 125
feet away, and similarly in the case
of data, ealled back to the chainman,
it is diffieult for the recorder to hear
the figures arcurately.

Inefficiency and uncertainty result,
rendering it necessary to make three
““setups"' between 1,000 foot bench
marks, where formerly two were
peeded. There is still muech diffienlty

Recorder and chainman in forsground with levelman in distance

experienced in readily hearing all
data ealled ont and eonsequent delays.
LISTERING ATD TSED

Proving that necessity is truly the
mother of imvention a survey party
of Highway Districi VI has suceess-
fully overcome these diffienlties A
deviee has been used to permit the
recorder 1o keep up with the chain-
man and rodmen at all times, and

“Listening aid” suspended from flag standard to receive levelman's calls

[Twe]

still hear without diffienlty, the rod
readings called by the levelman,

The deviee is a “‘listening aid,"
commonly used by radic serviee men
fo aid them in detecting noises in
radiog. [t consists of two radio tubes,
some small A and B batteries and a
universal mierophone set in a small
box topether with abont 300 lineal
feet of rubber covered wire

When in use the *‘listening aid"
is suspended from any light standard
or tripod near the levelman, so that
he may speak into it. From this
box the weather-proofed wire leads
along the surface of the ground and
eonnects with the earphone head-
piece, worn by the recorder. To take
up the drag of the wire behind him,
it is lightly clamped to his belt with
no resultant pull of the wire, reach-
ing from his belt to the earphone.

RECOEDER HEARS PLAINLY

As he keeps up with the work of
the chainman, so that he ean easily
hear the data called out by him, he
can also plainly hear the rod reading
which the levelman calls into the
mierophone at the other end of the
Wire.

There is a distinet advantage in
the recorder being able to see the
operations of the rodman and chain-
man, but the prineipal gain les in

{Continued on page 18)
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Snow removal crews meet on Bonora Summit.

District IX snewplow in foreground; District X plow in distance

Dynamite and Snowplows Conquer

Frozen Stretches of Sonora Pass
By C. E. BOVEY, District Maintenance Engineer

LTHOUGH midsummer weather
A now prevails thronghoont the
larger part of Californis, with
old Bol pouring out radiant heat in
ill hig glory, winter lingers on in the
high Sierra Nevada in the vieinity of
Sonora, Ebbetts nand Carson passes.
The flelds in the vallevs have shed
their spring-green cloak for one of
summer browns and yellows, but in
the high regions the green cover is
barely disesrnible on those portions of
the mountain slopes not covered with
a deep mantle of snow. There, Spring
is just beginning. Temperntures sal-
dom reach 60 degrees during the day
and drop to {reezing, or near-fresging,
during the night.

Each year, beginning early in May,
the District X offlce is beset with
letters, telegrams and telephone calls
inquiring as to when the mountain
highwayvs will be open to teaffie, At
Bilver Lake on the Carson Pass High-

way, Route 34, at Lake Alpine on the
Ebbetts Pass Highway, Route 24, and
at Brightman Flat and Kennedy Mea-
dow on the Sonora Pass Highway,
Route 13, are many summer homes,
eamp wites of various organizations,
and numerons resorts which do a
thriving business during the vasation
geason. MHome owners, organization
officials, resort owners, vacationists,
and last but not least, the followers
of Isaae Walton, all eagerly await the
firsl opportunity to visit their favorite
monntain hannts which they have not
seen sinee the first heavy snow storms
of the preceding fall.

Normally, snow removal operations
are so scheduled that the roads are
open to these loeations by Memorial
Day, May 80th. When the snow pack
{8 near normal, this is no small chore,
partienlarly on the Carson Pass High-
way where the snow lies deeply
drifted for mile sfter mile. Woe unto
the Mamtenanee Department of Dis.
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trict X if the highways are uot open
to these places on that day.

The members of the maimtenance
erews eagerly await the word {o start
plowing operations even though they
know they will work long, hard hours,
double shifting whenaver necegsary to
meet the planned schedule. The hard-
packed, deeply drifted snow removed
m the Bpring iy eotirely different
from the soft, flaky snow encountered
doring the regular winter plowing,

In past years, plowing was resumed
immediately after Memorial Day and
continued until the hizhwavs were
open thronghout their lengths Cold
weather at the higher elevations re-
tarded the melting of the snow and
further increased the diffienlty of
plowing operations. The presence of
ice layers made it neeessary to do
eongiderable blasting before the plows
ecould make efficient headway. Often
the snow pack averaged from four to

[Three]
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BEFORE

This photograph shows snowplow bucking drifts an Bonara Bummit

six feet in depth and up to 20 feet in
certain drifts, partioularly at the Car-
gonn Spur, on Red Take Grade, and
in Blue Canyon, the latter being on
the Sonora Pass Highway.

Normally, all three passes are
opensd abont June 108h to June 15th.
Approximately one month iz required
for such opening. Public demand
has in past vears required the starting
“r hPTIrlﬂ BIOW r!-""!llf]'hl_ (624 ﬂpITT‘TF\:i—
mately May 15th. In normal vears,
this is too early for economieal opera-
tion, The snow pack at that time is
deep, and the weather wvery eold,
whieh, together, make plowing opera-
tions very diffienit. It has been the
opinion of those in charge of this
work that mneh would be sained by
delaying the start of such operations
approximately three weeks The melt-
ing of snow during that interval with
the advent of warmer weather would
greatly reduce the amount of work
involved and make it possible to open
these highways in less time and at
considerably reduced expense, as com-
pared to earlier opening,

This veuar, due to the war and the
consequent loss of revenoe, diffienlty
in oblaining equipment and repair
parts, and even man power, it was
considersd poor poliey to follow the
wsnal - program. It was therefore
planned to delay the starting of snow
removal operations for a period of
severnl weeks. Dame Nature inter-
fersd with the planned schedole by
depositing an nnosually heavy snow-
fall during the latter part of April
and early May, inereasing the pack by
the end of May to over twice that of
the preceding year. This, of eourse,
cansxl further delay in the snow re-
moval activities. The mountain lovers
and enthnsiasts who normally besjege
the Division of Hichways with re-
quests for immediate opening were
sympathetic and reasonable in their
attitude toward this program. realiz-
ing that it was in keeping with the
general war «fort

This year the plows were started on
the Carssn Pass amd Ebbetits Pass
highways on June 16th, one month
later than last vear. This procedure
paid exeellent dividends as the results
proved that the later siarting was
more economical. In spite of a mueh
heavier snow pack, the opening of the
Carson Pass Highway, Route 34, re-
guired only nine shifts of the rotary
RIOwW p]rnl.‘ ns NIITI'IIHln'd with 38 for
the preceding vear. Only two plow
ghifts were required on the Ebbetis

(July 1942) California Highways and Public Works



Pass Highway, Route 24, as et pared
with 22 im 1941.

The Ebbetts Pass was opened on
June 26th and Carson Pass on Jupe
25th, two and three weeks, respes-
tively, later than the opening dates
of lasi vear, notwithstanding the fact
that plowing operations were sus
pended for approximatsly ten days
aflter reaching Silver Lake and Lake
Alpine. If operations had been con-
tinuous, an earlier openimg wonlld
have resulted. Delaved starting does
not result in a eorrespondingly later
opening as considerably fuster prog
rieks can be made. The cost of open-
ing Ebbetts Pass Highway was only
12 per eent of that of last year, and
Carson Pass, only 24 per cent, Bome
saving wis nlso effected in the mainte.
nanes of the traveled way on hoth
rontes. The later opening permitted
considerable drying of the roadbed,
with the result that less damace was
eansed to the traveled way, Thus the
delayed plowing has effected a real
saving.

The highway over the Sonora Pass
was openead to traffic on June 19th
This very early opening, considerably
in advanee of that of the other two
passes, was made possable by Para-
mount Pietures. Incorporated, which
eompany paid for the entire eost of
opening the Sonora Pass Highway to
within 1.5 miles of the summit

Driven out by the heavy snow
storms of last Fall, Paramount offf
cials were anzious to return with a
cast and erew of more than 200 per-
song to resume shooting the snow
soenes required in the filiming of Ern-
et Hemmgway's ““For Whom  the
Hell Tolls,'" a story having ss a baok-
ground the recent Spanish eivil war,
Paramonunt seouts, after having made
an exhaustive search eovering all of
the Western States, foond that the
famous Blue Canyon on the west side
of the Sonorn Pass was the ideal spot
for the filming of this pieture.

The ecamera erew followed the
Sonogo up the steep mountain grade
shooting seenes for the picture while
the snow was still flying from the
rotary plow. During the early morn-
ing hours the members of the ecast
were more than glad that the seript
required the wearing of fur-lined

jackels and ear muifs / P ;
Sonora Pass, gateway to the famons d - &
ploneer mining distriet of Bodie and . e e R L

vielnity, s traversed by State High-
way Route 13, the limits of which are AFTER

at Houte 4 at Salida and Houte 23 ut ) ]
{Cantinued oo page 13) This photograph shows Sonora highway sfter snowplow had passed
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Snow was packed se hard on Soncra Pass Highway that it had to be dynamited before plows could work. Upper—Blowing Pack.
Lower—Plow makes headway
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One-in-a-Million WrongWay Driver
Compels Added Barriers on Freeway
By N.W. REESE, District Traffic Engineer

HEN California’s first Free.
‘;‘J’ way, the Arroyo SBeeo Park-
way, was construeted between
Lios Angeles and Pasadena, little prec-
edent existed for the design of such
highways, It is troe that two such
highways had been built in the Bast,
but these had not been in operation
long enouzh to determine the practic-
ability of some feutures of their
desigm,

The engineers who designed Arroyo
Beco Parkway tried to ineorporate
every known safety feature to provide
for the average driver. However,
topozraphic and right of way con-
siderations restricted the full develop-
ment of design which might otherwise
l|_m-e been possible in more open ter-
ritory,

The resirictions mentioned above
precluded the use of a full elover-leat
desion for interchange of loeal and
throogh traffie at the few infersections
on the Freewuy, Instead, access fa-
eilities to the main ecross streets wore
provided by ““On'" and ' Of"" ramps
for traffic entering or leaving the
Freeway, Most of these ramps were
ponistrneted 24 feet in width,

Regardless of all precautions taken,
however, to render aceidents impos-
sible, there have been a few motorists
who have attemmpted to enter the Free.
way on these **Off"' ramps, thus being
foreed to make a very diffienlt turn
in order to proeeed in the normal
direetion of trafiic, or In a few in-
stanees, have proceeded in the wrong
direetion and thos, soener or later,

have come nto confliet with some
ather motorist.

While the number of these offend
ing drivers has been very small, the
eonsequences of sneh a movement are
very likely o prove serious. In one
ease, a collision resulied in o fatility.

ONE-IN-A-MILLION BATE

While the eollision rate om the
Arroyoe Beco Parkway is not high
when measured on the basis of acei
dents per million vehisle miles (the
unit used as a State-wide yardstick),
the aeeidents which have oceurred
there have reeeived wide publisity.

Our figures show that not more
than one motorist in one million who

(Contlnued on page I0)

Traffic hazards created by drivers entering Arroyo Sece Parkway by way of an exit ramp will ba greatly roduced by tresiment
pictured above

California Highways and Public Works (july 1942)
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Upper-Exit ramps pro-
tected by lang raised
islands ta prevent left
turn onto Parkway.
Center right—Construc-
tion work. Lower lafl—
Leas Angeles bound con-
nection at Salonica
Strest. Lower right—
“MNe Left Turn™ marker
remingds carsless d-ivers

[Eight]
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New Traffic Signal Dispatcher
Possessed of Human Abilities

By A. E. SIMMONS, Assistant District Traffic Engineer

TRAFFIC signual lli'\[r;!Tl']lr‘T that
ean  add, sabtract, remember
and practically think, is the

Traffic Engineer’s nnswer to the
problem of dispateching vehicles
through the modern congested inter-
seelon.

Formerly a fixed time type of con-
troller or dispateher has been used to
eontrol traffic under these conditions,

ome which changes its signals in a pre-
determaned fixed total time eyele and
the divisions thereof, 1t is readily ap-
parent that the fixed time eyele is not
entiraly satisfactory for eonstantly
virving trafMe demands., As 18 fre-
guently the case with fixed time sig-
nals, the heavy traffie flow is stopped
when little or no traffie i= crossing
from the opposing lanes,

. - -
PO P i
BT 1] e 3L

Northbound traffic on LU, &

Various types of eontrol devices
have been developed to alter the eyele
lengths to predetermined patterns in
an attempt to fit the traffic demands,
but at the best, this method 15 just a
rpegs A% 10 the needs of the varions
arteries,

An improvement over the fixed time
eontrol has been available and in use
for some time. This eontroller is se

procesding wnder regulation of new traffic signal dispatcher in Millbras

California Highways and Public Works (july 1342)
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tuated by vehicles erossing detectors
placed in the traffic lanes approaching
the intersection. The controller is so
designed that eontinunous trafile on an
artery will retain the right of way np
to & eertpin maximom peried, even
with a demand from the eross street,
Without any eross street demand the
artery wounld have a continnons right
of way until an actuation was reeeived
from the eross street trafie,  The sross
gtreet would then hold the right of
way as long as there wus a continuons
traffic flow up to a certain maximom
time, or until a demand was made by
the artery.

This was a step in the right diree-
tion, but unfortunately the controller
was s0 designed that only during the
green period were the vehicles crossing
the detectors able to adjnst the right
of way period. Tf ome or o dozen
vehicles eross the detector during the
red period, the same amount of time
was allotted during the following
green period. In ceriain instances
this arrangement was mnot entirely
satisfactory, and demonstrated the

[Ten]

| -—

B i

5 -

|: LT

| PHASE

— “Jp-..:-‘-'_,
=Y

I

_-“.‘./ e
wh ¥ i : .
- + CAMING REML
_|: k\ i o | T el

PeaSE B
DIAGRAM
!-‘,rl'rrmn Snave
= ; ._.._..;-._*_. apsle Detechiy

_t.ﬁ; e

nasd for a typs of controller (hat
wonld funetion when actuated by
vehieles erossing the detector doring
the red period.

PLEXTRLE DISPATCHER

The manufacturers being aware of
the limitations of the above type con-
troller, made a thorongh study of the
sitontion, A dispateher that is really
flaxible has been doveloped. This new
type dispatcher not only provides for
ad justment of the signal intervals by
vehieles approaching on the green and
red intervals, but in addition, pro-
vigion is made for adjustments of
signal intervals by the number of veli-
oles, the density of vehicles, and the
wiiting time of vehicles at the inter
gection, As a matter of fact, there are
14 separate ad jusiments on each of 1he
two signal phases. The dispatcher
setnally has the ability to memorize,

The dispateher hag a memory built
into it. For instance, if a vehicle ap-
proaching the interseetion passes over
the detector at the instant the green
light changed to amber, the dispatcher

IIII
|
|
ek |
| || |
m
al |l
3 |
SIGNAL INSTALLATION
At the Infersection of Millbrae Avenue
(B and El Camino Real
2 IV-5M=-2-A
3 — —
i j |
| |

will elear all the traffic on the oppos-
ing urtery. Then, remembering that
there was o ear on the other artery
that did not elear the intersection on
the previons period, the dispatcher
will (actually) assign the right of way
to the waiting wvehicle without any
ndditional getuation,

INTRICATE PROCESS

Model 1022 s a two phase full-
actnated dispateher for the operation
of traffie signals on a plan whieh anto-
matically adjusts itself to, and takes
fullest advantage of, the instantane-
oug varintions in traffic volume, rela-
tive densities of trafllc on the two
phases and the total elapsed time
between actuation and assignment of
the right of way,

Account is taken of every vehicle
approaching the intersection, whether
it be on the green period or the red
period and all of the timing intervals
of the dispatcher are affected and
modified accordingly, The dispateher
is 80 designed that it antomatically
balances the known ecar seconds of

(futy 19421 Califormia Highways and Public Works



delay in the street having the red
light, amainst the ear seconds of dolay
which would resnlt were moving traf-
fie of known density and spacing to be
stopped on the street having the green
light. By this process of automatic
and eontinuons balanee it is possible
not only to eliminate all unnecessary
delay but materially to redoee the
total delay at the intersection

Hinee a eomplete record is kept of
the vehieles at the interssetion inelud-
ing not only the number of the vehi-
cles but also their position with re-
spect to each other, this dispateher is
adapted ideally to the handling of
platoons of wehicles. 'The dispatcher
has been designed with the intent to
expedite efficiently and smoothly the
through movement of platoons of vehi-
eles, without physical interconnection,
at a series of intersections eontrolled
by model 1022 disputehors.

INITIAL INTERVALS

There 15 8ot up on the disputeher, by
menns of 4 dial for each phase, the
total number of vehieles which shonld
be expected to elear on each phase
Sinee the dispateher keeps a eontinu-
ong reécord of the number of vehicles
which have been stopped when the
signal is red, it can determine the
number of additional vehieles which
will have to be olearad throueh the
intersection on the next green light
An additional inerement of pgresn
period will be given every vehiole
which has been stopped at the inter-
seetion in excess of the number of
veheles ‘I.'l.'l-il.']' can [T |‘||"Jlr'|."'r_1 on the
minimum green period. This mere
ment per ear is adjustable on the dial
panel of the dispateher for eneh phase,

VEHIOLES PABRAGE INTERVAL

I'nder lieht traffic conditions the
right of way on a particular phase
will b held as long ns there are any
ears between the detector and the in-
tersection as they will be ealling for
a full Vehiole Passare Interval, Tlpon
the expiration of a Vehicla Passage
Interval the dispateher can vield to
the other phase if there is & car wait-
ing there. TUnder intermediate and
heavy traffic eonditions, the right of
way may be taken away from the
vehiele by other impulses recorded in
the dispatcher. Tf the righl of way is
token awayv from o vehiele without al-
lotting it & full Vehicle Passase Tnter-
vl that vehicle will be remembered
and at the next opportumty in the
evele the right of way will again be
shown to the vehiale,

Close-up wiew of new trafflic signal dispatocher which controls traffic sutomatically

In order to lndicate just how the
dispateher is handling the traffie, that
is to say, whether the right of way is
transferred by traffie density, or by
traffie delay or waiting time, or by
pome other of the various dispateher

functions, n series of 14 indicator

lights are visible from the front of the
dispateher. By watching these indi-
cator lights flash, it is possible to see
Just what the dispateher is thinking
and aetually doing about the distribn-
tion of the right of way

The working parts of the dispatcher
congist, mainly of mterconnected re-
lays operating in eonjunetion with
statie timing eireuits. The actnal tim-
ing of the various eircnits is measured
by the length of time reguired for a
timing condenser to reach & prede
termined voltage when supplied with
a direet eurrent voltage through a

California Highways and Public Works (1siy 1942

varinble resistance controlled by the
front panel knobs, When the timing
eondenser reaches the correct voltage,
an  elecirical eirenit 18 completed
through a gaseons discharge vaeunm
tube to operate the various dispatcher
relays

INSTALLED AT MILLBRAE

The recent installntion of this new
type dispateher at Millbrae Avenne
and El Camino Real (77, 5 101) in
San Mateo County has met with con-
sidlerable favor. Aetual checks at the
intersection show that the wmount of
vehicle delay on any of the traffie legs
is very small

Diner: “Are ¥ the Vuling |:'|||}' wha ook
my order T

Waltress | "Yes, sir.”

Diner: “Well, you're looking fine. How
are your grandehildren 7
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Metal Guard Rails Replace Curbs

By HARLAN PERDEW, District Traffic Engineer

FFRECTIVENESS of metal
guard rails at road intersee-
tions 4s an aid to traffic control

has been definitely established by the
Division of Highways, Their supe-
rigrity over conerete onrbs and donble
stripes with plant-mixed bars in areas
where highways are subjected to sea-
sonial sand drifts has been eonelusive.
Iy demonstrated.

On an important bighway project
recently eompleted, metal suard rails
obtained before priorities om eritienl
materials went into effect, were in-
stalled at interseetions for the first
time in the history of the department.
The bhighway in gquestion traverses a
sevtion of Central California in which
the soil is primarily fine sand with
oceastonal vegetation. During certain
periods of the year strong winds are
prevalent in this distriet and canse
frequent sand drifting,

I1 OPFENINGS IN BETRIP

The projeet on which the guard
rails were used is n fonr-lane highway
with a 30-foot undeveloped division
strip. During itx econstruetion 21
opertings were provided in the divi-
sion strip within a distanee of ap-
proximately 4} miles, Several of the
openings were unpaved and other
paved ones were s0 wide as to make
eomtrol of teaffle very diffienlt,

Guard rail fabricated at factory for curve and diference in elevation of two roadways

The original plan for the improve-
ment provided for the elosing of 12
of the openings and establishment of
more positive traffie control at the
remaining openings.  Most of the
mejor openings were from B0 to 100
Foet in width.

THREE METHODE PROPOSED

As an ald to teaffic control, it was
decided to restrict the width of thess
openings. Three methods were dis-
cussed Tor aceomplishing (his : namely,
dounble stripes with plant-mix bars,
eonerete enrbs and gonrd vail,  The

Turning movements restricted by use of metal guard rail at intorsection
where two roadways are at same leval
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double stripes and bars were elim-
inntedd us having insufficient positive
control.  Conerete eurbs would have
provided the positive control, but with
drifting sand it was felt that the curbs
would frequently be entirely eovered
necessitating  eonsiderable  mainte-
vanee and reducing the effectiveness
thereof, The puard rail, it was de-
gided, wonld permit the sand to blow
elear of the openings without redoe-
ing the effectivencss of barrier.

After mstalintion it was found that
the metal guard rail used had other
advantages that far exceeded those
which originally justified its use.
These advantages were as follows:

1. Installation was simple and
mainlenance costs will be minor,

2. The center of the rail 1s 19 inches
above the pavement and is visible 1o
motorists at all times, This is partien-
larly important for vehicles negoti-
uting a turn as the rail can be followed
without loss of visibility to the driver,

3. Intersections are more definitely
defined to both day and night teaffie,
The white gnard rail at night stands
ont from a dark backgroand and is
vigible for several hundred feet from
the intersection.

4. Ti is anticipated that the guard
rail will prove to be safer than enrh-
ing ns there will be less tendency to
collide with it and in ense of a eolli-
gion the resiliency of the metal rail
will prevent serious accident,
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Congress Votes $39,019,000
to Carry on Central Valley Project

{ Contlnued from pags 1}

to esmplete all the engineering work
necessary in tion for the eon-
struction of the Antioch stesm plant.

The committer also recommended
that the “Secreiary of the Interior
and the Pacifle Gas and Eleetrie
Company immediately enter into a
contraet, for the duration of the war
and a reasonable time thereafter, for
the eomplete pooling of all publie
and private power fneilities which
will result in delivering the greatest
amount of power to war industries
in the least possible time and with
the greatest economy in the use of
eritical and strategic materials. Any
such eontraet should provide for re-
eapture, without prejudiee, of any
advantages which temporarily may
acerue to either party.”

The Senate report also declared :
% % in order to make eertain
thiat u fixed ];ullry is ot to be aban-
doned by failure of appmprmta
funds to earry it into effect, it is
recommended  that the  $3,723,000
beretofore appropriated for the Cen-
tral Valley g:ro;_lﬂrt transmission sys-
tem be restored to the bill.

“* ® % The breakdown of the
sum contained in the bill for the
Central Valley Projeet as passed by
the House earmarks £1,000,000 for
the construetion of the Friant-Kern
Canal  In order to make svailable
additional lands for the produstion
of foods, fiber, rubber wnd other
materials to meet war needs it is
recommended that this allocation be
inereased to £1,250 000 and that the
entire amount be available for econ-
struetion of both the Friant-Kern
and Mudera eanals to sdvanee sup-
plemental water serviee 1o highly
produetive lands under each of said
canals badly in need of more water.”

The effect of this setion was to
take the million dollars specifieally
earmarked by the Honse for con-
sirnetion of the Friant-Kern Canal
aml make it and an additional 2250 -
M0 avnilable for construction on
either or both the Priant-Kern and
Madera canals,

Representatives of the Water
Project Authority appeared before
both House and Sennte committees
and vigorously supported appropria-

tions for both the irrigation and
F:-n" features of the Central Valley

jeet as set up in the President’s
Budget. The authority also filed
statements and data with both com-

mittees in support of the appropria-
tions,

Following action by the Interior
Subeommiites of the House Appro-
printions Committee eliminating
funds for the transmission line and
Antioeh steam-eleetric plant, Presi.
dent Roosevelt personally addressed
a letter to Senator Carl Hayden,
Chairman of the Interior Subeom-
mittee of the Senate Appropriations
Committee pointing out the impor-
tanee of these funds to the nltimate
sueeess of the project,

Governor Culbert L. (Mson active-
Iy entered the fight for restoration
of the funds as did George Sehl-
meyer, Master of the State Grange,
who made a trip to Washington to
appear before the Senate Appropria-
tions Committes in support of the
Centeal Valley Projeet tppmpriu-
tions. Muany ¢ities and organiza-
tions thronghout the Central Valley
{:m& resolutions and wired their

ashington representatives urging
that adeguate funds be provided. not
only for the irrigation features of
the project, but for the transmission
line and steam-electrie plant at An-
tioch as well.

Opposition to the power features
of the project came from Pacific Gas
and Eleetrie Company representa-
tives who appeared and filed state-
ments before both the House and
Senate eommitiees

——— e e

TUERNPIKE HISTORY

The word ““turnpike —given toll
ru:h—nrmmtnl from the early
Amwerican and English eostom of
blocking toll roads with pikes or poles,
aeeording to the Automobile Club of
Southern California. When the toll
was paid, the pike was torned aside.
The first turnpike road was buill in
1793 between Philadeliphin and Lan.
caster, Pennsylvania, and was known
as the Laneoster Turnpike. Tt was 62
miles in length und also was the first
maeadam roml in the United States.

California Highways and Public Works (uly 1v42)

Dynamite and Snowplows
Conquer Sonora Pass

i st bl Crom page §)

Bopora Junetion,. This highway
rrosses the smmit jn Sonora Pass at
an elevation of 9,624 fect, being the
second highest highway erossing in the
Swate highway system, exeesded only
h;TmFln,H'.ﬂ-lln-ﬂ 'l"lup_

Peak, Hmlmu 11575 feet, on the
south. The boundary line between
Distriet IX and Distriet X is at the
summit of Sonora Pass. The highway
on both sides of the pass = on stesp
and winding grades, rising in the west
from the foot of the grade at Kennedy
Meadow, elevation 6300 feet, a dis
tanee of 3,300 feet in nine miles, and
deseending on thrqnt slope to Leavitt
Meadow, elevation 7,152 feet, a drop
of lppm:imll.ri_r 2500 feet in o dis-
tunee of aight miles. Seenery on this 17-
mile section s extremely spectacular.
Many world travelers have proclaimed
the rugged grandenr of Sonorn Pass
to be unsurpassed, not excluding in
their consideration the world-famons
Europesn Alpine seenery,

Buow removial operations on the ap-
proaches to the are diffienlt, due
to the steep winding grades, the
heavy snow pack, and the low tem-
peratures. Plowing was started this
vear at Strawberry, elevation 5240
fect, 37 miles west of Sonora Pass, on
May 14, three weeks later than last
vear. Baker Station, at the foot of
Sonors Pass, was renched May 19 and
operations temporarily suspended. On
May 27 an attemt was made to apen
the highway to the head of Blue Can-

yon, approximately two miles west of
Ihe summit. The work was suspended
on the second day during a blinding
snow storm while still one mile short of
the goal. After an interval of 11 days.
operations were resumed, this time
with the summit of the pass as the
goal Six days were reguired to reach
the summit, and an additional tws
ilays for widening through the deep
ecuts. In the meantime, the plow from
Distriet 1X was elearing the esastern
slope, As & result of excellent timing,
these two plows sl on June 17 on the
boundary between the two Distriets.

Old Man Winter was finally eon-
guiered and a veritable Mecen made ne-
eessible to the sportsman, nature lover
and tonrist until some time next fall
when the forees of pature will again
combine to put the high Sierra to sleep.
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Establishing The Oil Content For

Dense Graded Bituminous

By F. N. HVEEM"®

Mixtures
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In California the procedure followed
for the past 10 wvears is the Surface
Area Method.!

Most engineers have long been
aware that the optimum guantity of
asphalt bears no eonsistent relation fo
the volume of voids in the mixture
and the rather widespread applica-
tion of methods based on the surface
areg of the aggregate indicates that
the quantity of asphalt iz more nearly
related to the superfieial surface area
than to any other simple factor. For
example, the surface area method as
nsed in California has been reasonably
satisfactory and ean be expected to
rive quite close approximations in the
hands  of experienced engineers.
Newertheless, any preliminary estima-
tion of asphalt based on surface analy-
gis alone has possibilities for error
and it has been evident for some time
that improvements or additions to the

¥ Banior Physical Testing Englnesr, Mate-

rizie and Research Department, Callfornin
Diwislon of Fighways,

1 “Hole of the Laborgtory in the Prelimi-
nary Investigation and Control of Materlals
for Low Cost Hituminoos Pavements” hy
Theos, K. Stanton, Jr., and F, N. Hveem, pre-
gented at the Fourteenth Annual Mesting of
the Highway Research Board, December, 1554,
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method are desirable; first, in order to
make the method more nniversally ap-
plieable and second, to reduce the time
and experience vequired,

SURFACE AREA METHOD

A brief sommary of the surface
area method is as follows ;

Hypothesie, The gquantity of as-
phalt reguived to bind particles of
mineral ageregate together to form a
stable paving mixtare will bear some
relation to the superficial surface area
of particles to be covered; althoungh
the quantity can not be ealeulated as
a direet simple function of surface
area alone.

The determination is complicated
by other factors which may be ana-
lyzed as follows .

Internal friction is the major ele-
ment eontributing to bituminous pave-
ment stahility and as asphalt iz a
lubricant, that property serves to
limit the guantity which ean be used
without destroying the stability of the
mixtore. Imbrication effects depend
upon the ronghness of the solid sur-
face as well as the thickness and vis-
cosity of the lubricating film and any
predetermination of the optimum
hinder content must take into account
both surface area and the character
of the particles, The surface area
method involves the caleulation of
surface area through the use of con-
stants assigned to the various particle
sizes ag determined hy standard test-
ing sieves. (8ee Table 1). After

I.'Iﬁlb\k:‘:‘l === I'. g

i SR

oy

ercantage of Aggre

AL

Tk

X

B

N
X

%- )

B Y

a1

i
o
-

4
_tH
A4
:
3

having caleulated the surface area it
i then mecessary to determine the
bitnmen index or the gquantity of as-
phalt required to cover ome unit of
available surface. It was found that
the bitomen index or film thickness
must vary as an inverse function of
the surface area indicating that in
order to form a stable mix a group of
small particles mnst be eoated with a
thinner film than can be used on a
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group of large particles. This rela-
tionship is shown by the shape of the
enrves in Figure 1,

AGGREGATE GRADATION

In addition to this variable cansed
by differences in aggregate gradua-
tion, an allowanee must be made for
the character of the particle surface.
This means that rough jrregular parti-
cles have a greater surface area and
are less easily lubricated than smooth
polished grains, Therefore, a thicker
film of oil or asphalt can be used on
partieles of crushed lava or sandstone
than will be tolerated by particles of
quartz or chert, These differences are
covered arbitrarily by the series of
eurves shown on Figure 1. The
lower enrves apply to partieles with
a smooth glassy surface and the higher
eurves apply to particles of inereasing
ronghness, The essential operations
are covered by the notations on Table
1 and on the Chart, Figure 1, and
eonsist of the following steps: sieve
analyses of the aggregate, ealenlation
of the surface area, selection of the
surface factor curve corresponding to
the particle romghness. The bitnmen
index is then determined from the
combination of azsumed surface factor
and coleulated surface area using
chart, Figure 1. The product of the
bitumen index and surface area value
represents the oil ratio after correc-
tions have been made for specific
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gravity of both asphalt and ageregate,
This relationship is shown also by
chart, Pigure II, where the surface
factor eurves are straight lines and
the oil ratio may be read directly.

BIEVE ANALYSIS

The aceuracy of the foresoing
method of determination therefore
rests on the sieve analysis and the
ahility of the engineer to select a sur-
face factor eurve which is appropriate
for the particular aggregate. This
operation presents somie diffieulties to
the inexperienced enpineer or to-the
Inhoratory not equipped with a stahbil-
ometer or other means for actnally
measuring the degree of lubrication in
the mix. PFurthermore, while particle
roughness may be approximately
elassified by inspection, true absorp-
tion of the agpregaie is diffienlt to
evaluate withont tests and it is well
known that many oil mixtures become
dry and display a tendency to ravel
subsequent to  constroetion, even
though apparently eontaining suffi-
cient oil when first mixed. Many hi-
tuminons paving engineers have re-
aliged that some aceurate method is
needed for antivipating absorption of
oil on the road. In California this
diffienlty was to some exteni met in
the laboratory by adding additional
oil to samples after a preliminary
drying period. In Utah Mr. Levi
Muir has long employed an absorption
test but as this proeedure engenders
considerable delay in the handling of
tests, a method has been developed
and is deseribed herewith which re-
quires the use of only simple equip-
ment to give a rapid approximation
of the ultimate absorption capaeity
of the aggregate and which also can
be nsed for predetermination of the oil
content  without preliminary sieve
analysis.

CENTRIFUGE KEROSENE EQUIVALENT

It has long been realized that a
logical step from the calenlation of the
surface area would be the develop-
ment of some means for acenrately
measuring the superficial surface area
or swrface eapacity of irregnlar parti-
cles withont the need for time-consom-
ing sieve analysis and ealeulations
which at best give only approximate
results,

About 10 years ago it was found
that the oil or asphalt requirement of
filler dust could be elosely estimated
by obgerving the height to which a
limited quantity of kerosene wonld be
drawn through a colomn of duost
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placed in a plass pradoate.  Aftempis
were made to apply the progedure to
graded sands up to 10 mesh but re-
sults were not completely eonsistent ;
however, this does not mean that the
passibilities were completely explored.

It ean also be shown that very good
results are obtainable by selecting a
closely sereened fraction of sand and
coating to a uniform film thickness
with liguid asphalt ; thiz method called
the “*Funnel Test’” was used for over
a year in the California Laboratory
and has the advantage of requiring no
special equipment but does require
sieve analysis and from one to two
hours to eomplete the operation. Tt
has heen dropped in favor of the more
rapid method deseribed below,

One common faetor stands out in
all the more promising experiments
and trials: It is evident that any de-
termination based on the use of a
standard liquid must develop condi-
tions wherein the particles are
covered by a film of the liquid with-
out any excess being held in the
voids between the particles,

KANE METHOD

During the eourse of these studies
a related method was reported by one
of the field engineers, Mr, (1, V. Kane,
then Resident Engineer for the Cali-
fornia Division of Highways. Kane's
method eonsisted of satnrating an ag-
gregate with gasoline and then drain-
ing off the excess through a 200 mesh
sieve at Toom temperature. A chart
was developed for translating the
gquantity of gasoline retained in the

sample to the equivalent optimum oil
ratio of the aggregate. However,
when this procedure was investigated
in the laboratory it was soon found
that it was applieable only to a
limited variety of materials and gra-
dations and it was also evident that
the errors were due to the gasoline not
draining out of the small voids in
dense graded mixtures. Pursuing the
idea that the liquid must be removed
from the veids or pores in the aggre-
gate, centrifnging was resorted to;
first, using a standard centrifuge
operating at a speed equivalent to
1,000 times pravity as preseribed for
the centrifnge moisture determination
om soils.

After a number of trials and adjust-
ments a test procedure was developed
which appears to have exeellent cor-
refation with the stability test and
consequently with field experience,
In order to provide a medinm free
from Immediate evaporation losses,
ordinary kerosene is used to satorate
a sample of aggregate. By a series of
trials the speed of the centrifuge was
redueed to give a foree equivalent to
400 times gravity. It became clearly
evident that a nice proportionality
musi be maintained between the vis-
cosity of the liguid used and the foree
employed to remove the excess from
the voids in the sample. The surface
capacity of an aggregate is composed
of three factors; namely, surface ares
which wvaries with gradation, varia-
tion due to roughness of the partiele
surfaces, and variation due to true
porosity or absorption info the parti-
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vles themselves, Therefure, the speed
of the centrifuge must be adjusted so
that a proper relation will be mnin-
tained between the film of kerosene an
the surface of the particles and the
quantity absorbed within the partieles,

Briefly then, the procedure consists
of saturating a representative frae-
tion of the aggregnte possing the No.
4 sieve with kerosene and then een-
trifnging for two minutes under a
force equal to 400 ¢, The quantity
of kerosene retained by the sample has
heen  designated “'The Centrifuge
Kerosens Equivalent. ™

Far those interested in the theoreti-
enl considerations invelved, the fol-
lowing brief disenssion ineluding some
of the mathematical relations may be
al interest.

DEVELOPMENT OF THE METHOD

The limiting eondition for extended
inerease of bitomen content in a pav-
ing mixture is the loss of stability in
the mixture. Therefore, nsing stabilo-
meter Lests to determine this limit the
relation  between the optimum ol
ratio and surface area was reinvesti.
gated using u variety of aggregates in
8 mumber of gradations. This study
indieated the desirability of revizing
the surface factor curves formerly
nsed with the surface aren method;
and as the ariginal group of 10 curves
had been found imsufficient to cover
the entire range from very smooth to
highly absorbent aggregites, a new
system has been established (o permit
unlimited expansion and is based on
the use of a new surface factor desig-
nated ag K"

This relationship is shown an chart,
Figure III, and is so arranged that
the valus of K = 1.0 represents the
average  most-frequentlyeneountered
aggregate whieh has little, if any, ab-
sorption and is equivalent to the older
surface area curve No. 4, (See Fig.
I) whieh, after years of experience,
has seemed to be most Frequently used
for the eommon ran of aggregates en-
eountered in Californin, Hard trap
roek, dense hasalt, croshed granite or
erushed hard limestone are some of
the types represented by K =10
Agrregates of increasing porosity or
surface ronghness are covered by high
valnes of K, while partieles having
smoother and more polished surfaces
are indicated by values less than 1.0,
The entire relationship is then shown
by chart, Fig. IIL, which, with eal-
pitlated surface area corrected for
specific gravity and the correct gelec-
tion of the factor K’ to indicato

the surface texture amd porosiiy of
the partieles, permits an accurate de-
termination of the oil ratio or weight
of liguid asphalt required per unit
weight of aggregate.

OPTIMUM OIL RATIO

Experiments with the Centriluge
Kerosene Equivalent have also demon-
strated that there is an exeellent direct
sorrelation between these values and
the optimum oil ratio as determined
by stabilometor tests on trial mixtures,
This relationship is shown on ehart,
Figure IV.

From these two relations it is pos-
gible to develop a mathematical ex-
pression for the optimum oil ratio in
terms of the C.KLE,, the percentage of
aggregate passing a No, 4 sieve, and
the average specific gravity of the
aggregate,

Negleeting the specific gravity tem-
porarily for simplification ;

The relation between optimum oil
ratio and the surface arvea of the ag-
gregate as shown on Figure IIT ean
be expressed by the following formula :

0il Ratiomi= = Ku 0067 Eiaix (&)
when Km = Burf. Constant of the en-

tire mix *
HAmwe = Suarf, area of the entire mix

The relation between optimmm oil
ratio and C.K.E. as shown on chart,
Fipure IV, may be expressed by the
formula

(h

LR
Oil Rationss sey — "85 'chmE + 25

Equation {a] applies to any part of
the ageresate mixture, so writing it
for the passing No. 4 we have:

(o)
3l E.I.Hﬂ'ruhm i = Il' ,m \-m-au - i
where Kr = surf. constant for the pass-

ing No. 4 aggregate
HApss we 1 = gurf, aren of the passing

No. 4
l‘."un'tquniug equation {c) with eqoation
()
- i i)
QE t '_KI_EEI 1 3": —=l KI m \-"E_A.p:l.l na i =

Sinee the surface area of the aggre-
gate retained on the No. 4 sieve is
small compared to the surface area of
that passing the No. 4, we may write
the following approximate relation :

Blsirn o i =

* Burface [mclors are deslgnalod as K.,
piirfice  oonetant for the ooarse Katn
retalned No, 4 K, surface oonstant the
fine ate passing Noo ) Kwm surfoce
ponstant of any given combinstion of ooarse
and fine aguregate.  Further values coold be
Individunlly assigned to any fraction of the
nggrogaies a= desfred.
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It hus been found by experisnee
that except for rare cases where a fine
aggrewite passing the No. 4 sieve is
hlended with coarse aggregate of
greatly different surface charmeteris-
ties the surface constant for the entire
mix K, is not significantly different
From that for the materinl passing the
No. 4 representad by K,

Ho snbstitoting K= for Kr
BAwmie x 100

e fOT B Apwwe ing o i

IR e
- T pnexing No, 4

in equation (d) and solving for K.
we have :

Kn = (86 QK.E. 4 25
1061 & O0GT _'_t_l-_&:u = 100
\ % Passing No. 4
Substituting this in equation (&) :
OifRatiomin= (0500 K.E.+2.5) v DOOTS Amis
100 x 0067 | BAwe x 100
\ 7 pasaing No. 4

(f)

Simplifying :

(=)

Ol Ratipei = S
(055 CK.E. + 2.0) %% passing No, 4
T

From this we see that the oil ratio
may be sstimated from the C.K.E. and
the amount passing the No, 4 sieve as
lomg as the character of particles
smnller than No. 4 are similar to the
particles retained on the No. 4.

If the specific gravity of the aggre-
gate is materially above or below 2,65
a correction must be applied to the
CE.C. An alignment chart (See
Seales A, B, & C on ehart, Fig. 1IT1)
has been constroeted eorvesponding to
formula g) with a specific gravity cor-
rection seale appended nt the bottom
of the sheet.

The second imtallment of thiv srvicle will appoar
in the Awgued frng of this magavine,

Public Works Man Is

Lexington Survivor

From the calm and security of a
desk in the Accounting Department
of the Division of Highways in Sae.
ramento to the flaming, shell-ridden
deck of the aireraft carrier Lexington
in the Coral Sea is the nnforgettable
transition experienced by Tobert Zan-
iboni in the space of a few months,

With 16 shipmates, Zaniboni was
trapped in n compartment of the
Lexington when exploding gasoline
fumes set the erippled eraft ablaze
after she had survived deadly Jap-
anese air attacks. Zaniboni was the
only one of his group to emerge alive,
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California Highway Commission

Appoints L. L. Penfield Secretary

QUIPPED with three and one-
half wvears of efficient State
serviee in important posts and

long experience as n business execn-
tive, I. 1. Penfield of S8an Francisco
assumed the duties of seeretary of the
Californin Highway Commission on
July 1st. Mr. Penfield succesds Wal-
ter T. Ballou. who resigned to join the
secretarial staff of Governor Cuolbert
L. Olson.

Mr. Penfield made an envinhle rec-
ord as Execntive Becretary of the Cali.
fornia Commission at the Golden Gate
Internntional Exposition on Treasure
Island, to which position he was ap-
pointed by Director of Public Works
Frank W. Clark, chairman of the
eommission, in January, 1939, He
directed the SBtate's participation in
the Exposition, managing 18 State
boildings and 28 departments and
supervising the employment of some
50 persons. Mr. Penfleld's volumi-
nous official report on the California
Commission s exposition activities at-
tracted widespread attention.

Winding up the affairs of the eom.
mission, Mr, Penfield turned back to
the State Treasurer accruals, eredits
and money totaling &575,000,

When Mr, Penfield completed his
work for the Californin Exposition
Commission he was appointed Execn-
tive Beeretary-Tressurer of 1A Dis-
triet Agricaltural Association which
staged the first annunl Grand National
Live Btock Exposition at the Cow
Palace in Ban Prancisco, This exhi-
bition over o period of eight days
returned revenues amonnting 1o
#1:2,000,

Born in Buffalo, New York, Novem-
ber 4, 1904, Mr, Penfleld camo 1o
Rugramento with his purents 25 vears
ago.  Aler attending Sacramento,

T

L. L. PENFIELD

San Franeiseo and Los Angeles sehools
he returned to New York for further
studies,

e entered the employ of Pratt and
Lambert, an international eonesrn, in
technienl research work as & chemist
and was trained in prodoetion meth-
odds, cost accounting, purchasing, per-
sonnel, analvtical rontine and ereative
procedures.  He was transferred to a
subsidinry company and placed in
charge of the production department
of the Mathews Pamnt Co., in Los An-
geles in 1927, Thereafter he was Sup-
erintendent of Production for the
North Ameriean Print and Chemieal
Co,, and was made Manager of the
Gleneral Paint Corporation’s Beverly
Hills Branch in 1036,

Gasoline Rationing
Alffects Traffic on

Recreational Roads

IGHWAY traffic in Atlantic

seasboard States has deelined

sharply sinee gasoline ratiom-
ing went into effeet, acecording to
early, seattered counts reported to the
Publie Roads Administration, Federal
Works Agency, by hichway depart-
ments in eight States.

Travel on roads to reereational
areas showed the greatest effect of
rationing. Only about a third as many
ears, for example, rolled over Con-
neetiont's Merritt Parkway each of
the first two Sundays after gasoline
rationing, compared with the corre-
sponding Sundays a year ago. Traffie
volume for the first full week after
rationing was about 40 per cent of
that a year earlier.

Traffic on all “‘recreational roads"
for which counts were reported was
equally light.

Reporis from Maine, Conneeticnt,
Rhode Island, New York, Pennsyl-
vania, New Jersey, and the Carolinas
indieate that total traffic om roral
roads the first two full weeks since
rationing was 55 to 65 per cent of the
volume the corresponding week a vear
ngo,

Comnts on 17, 8. 18 and 40 immedi-
ately north of their junetion in Dela-
ware indicate that not only are fewer
automobiles traveling, but they are
making shorter trips, Public Roads
officinls say. Fifty-three ears with
Delaware license plates were found on
May 21st this vear for every 100 that
appeared a vear ago, but only 27 with
out-of-State plates for every 100
counted last year., Total traffic at
night after 10 o’clock was 90 per cent
of a year earlier,

Survey Party Adapts Radio Device to Defeat Traffic Noises

(Continued From peage 23

readily hearing the datn enlled out
by the chainman and levelman, with
no time consumed in repeating onlls,
While simple, the deviee has saved
many mistakes in recording data
and has very conslderably inereased
effiviency and eased the steain of
working beside main-line teaffie,
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By the use of this *‘listening aid,”’
rod readings, ealled in a low voiee
by the levelman, could easily be
heard aver the drone of several
planes from & nearby air base, the
noise of a passing freight train, and
the din of an Army truck comvoy
at the same time,

A hand signal was given by the

note-keeper to indicate to the level
man that the rod reading had been
received,

The survey parly to whom eredit
should be given for applying this
radioman’s equipment, consisted of
¢, ¥, Oliphant, W, L. Goss, H W,
Porter, R, M. Cooley, J. J. Grant
und J. G. Sprague.
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Public Is Urged To
Protect W atersheds
From Fire Hazards

HE war confronts Californis

with the toughest over-all flre

problem to be found in the
United States. It intensifies the al-
resdy dangerous fire hazards within
onr forests and watersheds, not only
because of aects of sabotage and in-
eendiarism by  enemies, but also
through the acute and growing short-
age of manpower and the diffleulties
of obtaining mueh nesded additional
equipment.

The California State Couneil of De-
fense, Division of Forestry and the
State Board of Foresiry and eooper-
ating mgeneies are {rying to meet this
shortage o various wiays:

1, By building up an auxiliary
foree, for use in emergencies, of
high school and eollege students
who will be trained in fire fight-
ing techniques
By organizing farm workers as
volunieer firemen.

3 By using prison labor.
4 By reeruitment from any and all
other sourees

Kenneth 1. Fulten, Direetor of Nat-
urial Resourees, on behalf of the Cali-
fornin Division of Forestry, urges the
publie to be extra eareful with cig-
arottes, eamp fires, and automobiles,
but also to report fires to the State
rangers or other eonstitnted suthority.
The Division of Forestry is relying
upon the press as the chief means of
edueating and urging the people to
help in preserving their own natural
resolrces

[

Transportation Vital

I am deeply concerned as to
the consequences of the dimin.
ishing supply of private and |
ecommercinl motor vehicle trans.
portation. It is certain that
unless stringent steps are imme-
diately taken to comserve the |
life of wehicles, and particu.

their tires, we will soon
be tﬂhltrqi:wJ
of highway transportation
essential to the war effort.

THOS. H. MscDONALD
Commissioner U, 8. Public
Roads Administration

Robert H. Root New Assistant
Director of Public Works

PPOINTMENT of Robert H.
Root of Sucramento as Assist-
ant Director of the Department

of Public Works, is aunounced by
Frank W. Clark, Public Works Di-
rector, Mr. Root suecesls Franz R
Sachss, who resirmed last month to
aceept a commission in the United
States Air Foree

For the past nine months, Mr, Root
has been & member of the State Boand
of Control, which position he re-
signed. He was formerly manager of
the Capital Lumber Co. of Saera.
mento and manager of the Material
Dealers " Association

Born in New York, Mr. Hoot at-
tended grade schools in Pennsylvania
and in 1916 enlisted in the British
Army, serving until the United States
entered the war, when he was trans-
forred to the A. B. F. He is a mem-
ber of Post 61 of the American Le-
gion, Sacramento.

Following the war, Mr. Hoot re
sumed his studies in England and
came 1o Sacramento in 1921, He is
past president of the Junior Cham-
ber of Commerce of Sacramento, past
State Direstor of the California Jun-

ROBERT H. ROOT

ior Chamber of Commeree and Past
President of the 20-30 Club of Sacra-
menln,

Last Bucket of Concrete Poured at Friant Dam

breaking eeremonies, less than

three years ago when 40,000 peo-
ple gathersd to witness the start of
work on Friant Dam, the final embic
vard of concrete was placed in the
dam on June 16th without fanfare.

Friant Dam, the fourth largest con-
erete strusiure in the world, was built
as i part of the Central Valley Pro-
jeet. I 1. Williams, construetion
engineer, in a report to R. 8. Calland,
distriet engineer of the United States
Burean of Reelamation, sajd 2,130 450
enbic vards of concrete had been
poured in the dam.

Pouring of the final bucket of eon-
erete does not mean that the dam s
complete. Beeanse of the lack of
priorities for materials, spillway gates
and outlet valves ran not be installed
at this time

Groumd was broken for Friant Dam
on November 5. 1938, The first

IH marked contrast to the ground
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bucket of conerete was poured on
July 29, 1940, During the construe-
tion period a California record for the
amount of eonerete in one
month was set in Angust, 1941 when
224,769 cubie yands was placed.

Friant Dam impounds the San Joa-
quin River about 20 miles northeast
of Fresno., A straight gravity type
dam, it ia 320 feet high, 3,430 feet
long at the ¢rest and 265 feet wide at
the base,

Millerton Lake, the reservoir ores
ated by the dam, has a eapacity of
520,00 gere-feet of water. It will be
nsed to eontrol flomd waters of the San
Joagquin River and provide an irriga-
tion supply for lands in Madera,
Fresno, Tulare, Kings and Kern coun-
tiew Irrigation water will be diverted
through the Friant-Kern Canal, ex-
tending 160 miles scuth 1o Bakersfield
and the Madera Canal, running north
to the Chowehilla River.
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Highway Bids and Awards
for the Month of June, 1942

HUMBOLDT COUNTY—Between Laoleta
and Salmon Creek, about 2.7 miles to be pe-
gurfaced with plant-mized surfacing on

ravel base, IDMstriet 1, Route 1, Section G.
E‘rontﬂltt awarded to Mereer, Fraser Co.,
Lureka, $30,545,

LO8 ANGELER COUNTY—Bsiween
Carson Strect and Conter Streef, about 3.5
miles to be graded and paved with asphalt
concrete and Portland cement concrete.  Dis-
triet VII, Houte 168, Section A L.Bob,
Griffith Co., Los Angeles, 3375,218; Oawald
Bros., Los Angeles, 3430,628; United Con-
erete Pipe Corp, Los Angeles, 5403235
Clontenct awarded to Sully Miller Uontract-
ing Co., Long Beach, $3569,015,

LOS ANGHLES QDUNTY—AtL the inter-
gection of Atlantic Blvd, and Olive 8t &
traffic signel system to be furnished and in-
gtalled. Ddstriet VII, Route 167, Section A
Johnny Walker, Los Angeles, 250 § C. D
Dresucker, Lne., Los Angeles, ¥84855. Con-
teaet awarded to Heonolite Corp., Los An-
B N UNTY—At the inte

H ANGELES COUNTY—AL the inter-
mlilj.tl:n of Atlantic Blvd, and Compton Blvd,,
a traffic slgnul system to be furnished and
installed. Ii.l'iatrh:t, V11, Route 167, Bection
A.  Eeonolite Corp., Tos Angeles, 87,8601
Jobnny Walker, Los Angeles, 37,000, Con-
traet awarded to O, D. Draveker, Ine, Los
Angeles, 7,218,

MENDOCING QOUNTY — Betwean
Flynn Creek and Navarro, sbout 1.9 mile
to be graded and surfneed with road-mixed
surfacing., District I, Route 48, Section O,
Guerin Bros, So. Ban Francizeo, $88,823.
Contraet awarded to John Burman & Bons,
Eureka, 857157,

MONTEREY COUNTY—Two pedestrian
crossings to be constructed, one over and one
nnder Route 506 and the tracks of the Sonth-
erti Poeific Bailroad at Port Ord. District
¥, Route 56, Bection 1. Hurry J. Oser &
Peter Horensem, Redwood Oity, $80.841;
(3ranite Construetion Co., Watsonville, $84.-
279, Contracl awaerded to Dan Caputo, Ban
Jose, B77,038,

HAN DIEGO COUNTY—A composite
conerete and timber bridge across po
Creek 6t Campo to be constructed and ap-
proximately 0.2 mile of rosdway approaches
theretn to graded and surfaced with bitu-
minnne . surface trentment.  IHatriet XT,
Houte 200, Section . R. B, Hazard & Sons,
Ban Dhego, §42,048; B. L. Onkley, Pasadena,
£46,268. Controct awarded to Geo. J. Boek
O, Los Angeles, $31,2380,

SAN DIEGO COUNTY—AL Mission
Valley Rond across Pacific Highway and the
tracks of the AT.&S . By in the cliy of
Hoan DMego, a reinforeed eoncrote overcrossing
on timber piles together with ramps and ap-
yropeohes o be econstrocted.  Thistriet X7,
i'r’liﬂaion YValley Road. Byertz & Dunn & W.
J. Disteli, Los Angeles, 3507472; R. E.
Hazard & Bons, San Diege, 3520,718; Carlo
Bongiovanni, Los Angeles, $541,218 ; United
Clonerete Pipe Corp, & A. B. Vinoell Ca,
Laos Angeles, §588,358; Oberg Bros. & Osear
Oberg, Tos Angeles, S5T5,618. Contract
Egélnlaﬂ to Griffith Co., Los Angeles, $490, -
4 n

HAN DIEGO COUNTI—Across Beventh
Bt Channel in National City, two reinforeed
concrete bridges to be construeted. Distriet
XI. The Contrecting Engineers Co., Loz
Angoles, 848 801 ; Oberg Broa., Los Angeles,
?:i‘f?.{—l R, L. Oakley, Paradena, 553218,

ontract awarded fo Bent Cn, Tos Angeles,
£44. 0021,
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SAN MATEQ COUNTY—Between Fifth
Avenupe in Mateo and the north ety
limits of Redwood City about 6.4 miles to be
repairsd by placing imported borrow and gur-
faeing wi ant-mixed surfacing, District
IV, Route 88, Section BAM O Bmt. A, .
Ruisch, San Jose, $143,335: L. . Bmith,
San Mateo, £160,725 ; Marshall S. Hanrahan,
Redwood City, $218810. Contract awarded
E_ﬂﬁ'l_Tniﬂu Paving Co., Ban Franciseo, $1388,-

BANTA CRUY COUNTY—Beatwean Wat-
sonville and Rob Roy Junction, about 7.5
miles to be surfaced with armor eount. Dis-
triet IV, Routes 32, 58, Bection Wat. B.I,
Paul J. TLyiur & Parish Bros.,, Sacramento,
203,082 ; L. A. Brisco, Arroyo Grande, $73.-
457, Contraet awarded to Walter J. Wilkin-
son & H. B, Scolt, Watsonville, 55,904,

BEHARTA COUNTI—At points between
one and four miles south of Redding, four
bridges to he construcied and two bridges to
he widened, Distriet I1, Houte 3, Sectlon
A. J. P. Brennan, Redding, 597,082 : Harry
J. Deer & Peter Sorensen, Redwood Oity,

11449,  Contract awarded to Kiss Crane
erviee, Berkeley, $72,.796.

BISKIYOU COUNTY—Between Cougar
and Macdoel, nbout 24.2 miles to be repaired
hyé}],anin:r imported borrow and plant-mixed
sorfacing, Distriet 11, Route 72, Section B.
J. A, Casson Co,, Haywaerd, 2163,085; W. P.
Powell, Toa Angeles, 176,007, Contract
awarded to Poulos & MeEwen, Bacramento,
$161 651,

BOLANG COUNTY—Befween 05 mile
engt of Vallejo and Benicia Arsenal, ahout
6.2 miles to he graded and surfaced with
asphalt eomerete on erusher vun basge.  The-
trict X, Houtes 7, T4, Bection FiE, B, Ben,
Piazza and Hunt’tay & J. M, Roeddy, Han
Joge, 2097301, Confract awarded to Paul
E‘ﬁuﬁler & Parish Bros., Ssacramento, £543.-

BOLANGO CQOUNTY —Between Junctlon
with Route T4 near Flosden and the Walnot
Street entranee into Mare Izland, about 2.2
miles to be grerded and paved with Portland
cement concrete and plant-mixed surfacing
on Portland eement conerete bage.  Thatriet
X, Route 208, Bectlons B,A. Fredericksen
& Waesthrook, Bacramento, 5224779 Chas.
L. Harney, Ban Franciseo, 8285773, Con-
tract poarded to Heafey-Moore Oo,, Oakland,
$217.125,

VENTURA COUNTY—Near Oxnard, an
area to be graded and surfoeced with plant-
mixed surfacing, District VII. HByerts &
Dunn & N, Moore, Log Angeles, 2286455
A, B, Yionell Co,, Alhambra, 3248718 ; Bert
Calvert & B, Edmondson & Sons, Los An-
geles, 83TT.018; Oswald Bros., Los Angeles,
317,518 : W. E. Hall Co., Alhambra, $338,.-
103, Contraect awarded to Vide Kovacevieh,
Bouth Gate, 210,628,

YUBA OOUNTY —Between Morrison
Xing and Camp Besle, abont 2.5 miles to he
graded and surfaced with erushed gravel hagse
and plant-mixed sorfaciog.  Distreict TIT,
Route 2, Section A, B,Camp Beale. Marshail
8. Hanrahan, Redwood City, 5245885 : Fred-
ericlieen & Weathrook, Baceamento, F247,187 ;
A, Telchert & Bon, Tne., Baeramentoe, $251,-
250 : Basich Bros, Torrance, 8208,010. Con-
tract awarded to Hemstreet & Bell, Marys-
ville, 8238, 866,

Freshman : *T must spologize for my dane-
ing. T'm n little stIff from badminton”

Oi-ed : “Why should T eare whers yon're
from ¥

Wrong-Way Driver

Compels Barriers

{Continued from page 7)

travels on the Parkway has been in-
volved in an accident of any conse-
guence, but in order to protect the
one million from the tm.:l,f tgg:
engineers of the Division igh-
ways, after considerable investiga-
tion and study of the problem, set
about developing a means of con-
trolling theze erratic drivers.

As a consequence, islands, or neu-
tral areas, of varions shapes were de-
signed and eonstructed with bitumi-
nous plant mix material, This con-
gtruetion congisted of applying on the
gsurface of the pavement raised,
rounded strips, 9 inches wide and 2
or 3 inehes high,

BAISED BARS UBED

These strips were in some cases sup-
plemented by raised bars placed
within the neutral area and outlined
by plant mix strips. These were
nsually placed to restriet the width of
exits on the ‘"*Of'" ramps so as to
limit the travel area to one lane for
offbormd traffic only,

The creation of these neutral areas
alsp provided a location in many in-
gtances for ©‘Stop’’ signs where better
visibility would be afforded, and also
the placement of *'One Way-Do Not
Enter'' signs in a more prominent
loeation.

These neutral areas took various
ghapes and were installed only after
exhaunstive tests on the ground to
determine exactly where they should
he constructed for the proper warn-
ing and control of traffie. The plant
mix bars and strips are painted alter-
nately black and white and are very
eomspicuons,

GLABS BEADS

In addition, at some locations where
it was deemed advisable, spherical
glass heads were sprayed onto the wet
painted surfaces and these at night
reflect considerable light and outline
the restricted areas in strong relief.
The preat advantage of this type of
constroetion is that it is inexpensive
to imstall and to remove or revamp if
gtudies show that thers iz need for
doing &n,

The publie reaction to these corree-
tive measores has been quite favor-
ahble, and the resulis are being closely
watched,
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