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After two or three days of travelling 'mid the
everchanging landscapes of desert and mountain, the
tourist on an overland train,—-or possibly he may be a
settler, looking for new fields to till in a land full of
promise—looks out over the wide expanse of the great
central valley of California with a sense of relief.
His train is reeling off the last few miles before enter-
ing Sacramento, the Capital City.

As his gaze rests upon the seemingly limitless ex-
panse of almost level country, he will, perhaps, ask
somehody (and if it be a Californian he cannot resist
telling of the beauties and possibilities of his country),
what is it good for; can it be cultivated; what will
it raise and a hundred other questions. Probably he
will ask why all this land has not been settled on and
cultivated long ago. The answer will be that it has,
in spots, but that it is too big and there have not been
enough people, or the facilities for transportation, to
do it all at once.

If he is wise, he will stop over at Sacramento to
seek further knowledge. Is this great country being
built up, are the Californians doing it, or must I and
those who follow me supply the necessary energy to
start this great work? To the first query he is an-
swered, Yes; to the second, he is told to look for him-
self, the way has been paved.

He is handed a time-table and his eye is attracted
to the reminder below a copious list of trains, "a.
stands for A. M., p. stands for P. M., and Northern
Electric stands for development of the Sacramento

valley.” Now he knows the whole story and when he
boards the spic and span electric train, whose very
color breathes California romance in its reflection of
the Golden Poppy, whose blossoms cover like a mantle
the fields through which he is destined to pass, to be
whisked by miles of fertile lands and to pass through
towns where prosperity i1s evinced on every hand, he
marvels at the work already done, the enormous possi-
bilities for the future and then he feels like making a
profound obeisance to the train, when he leaves it, for
its share in making this development possible.
Description of the Country.

The Sacramento Valley has a length of about 2zoo
miles and a width averaging 50 miles. The Sacra-
mento river passes through its entire length from north
to south and divides it about equally. The land ad-
joining the river on both sides is, as a rule, low and
fairly flat and as it recedes from the river gradually
rises and becomes more undulating until the foothills
of the Sierra Nevada on the cast and the more pre-
cipitous mountains of the Coast Range on the west
are reached.

The one exception to this general condition is
furnished by the “Marysville Buttes,” a jagged group
of voleanic peaks which appear to have been forced out
of the depths of the earth in defiance with nature’s plan
of arrangement, into the very centre of the valley.
These buttes can be seen from all points of the valley
and are a picturesque contrast with the level expanse
surrounding them.
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The land throughout the valley has always been
known to be fertile, but the bottom lands along the
river are particularly so. Many sections on both the
west and east sides have been under a high state of
cultivation for years, but the bottom lands, due partly
to the cost of reclamation works to prevent the over-
flow from the Sacramento river and also the lack of
railroad facilities, have not had the opportunity for de-
velopment that their value would seem to assure.

That the country with its relatively meagre pop-
ulation has much wealth is shown by the prosperous
cities and towns scattered throughout the valley, the
numerous and well equipped banks and the carefully
appointed stores and business houses.

The cultivation of hops, wheat, sugar-beets,
oranges, olives, the deciduous fruits and many other
crops, of the finest quality and greatest quantity, wher-
ever undertaken, aside from the possibilities for the
recovery of gold in the rivers, pointed a reason for a
rapid growth in population and wealth that might be
expected with the advent of rapid and convenient
iransportation.

The great necessity was transportation. It was
not expected that this would turn miles of uncultivated
or overflowed land into a highly productive garden in
a moment. But it was the late Mr. Henry Butters
who believed in the country and the people and saw
that the establishment of a modern railroad, affording
swift means of transportation between the towns and
through country having high potential values, would
be the means of inducing a rapid but healthy growth
and be the nucleus of a great system surrounded and
fed by a great country.

It is no easy matter to inaugurate a new railroad
through a more or less undeveloped territory. The
financial start is often a hard thankless problem and
the work which Mr. Butters and his associates had
undertaken represented the faith and courage, char-
acteristic of all the great enterprises in this, a com-
paratively new country.

The start was made at Chico and under the engi-
neering direction of Mr. J. B. Robinson, a veteran rail-
road engineer, and Mr. J. Paulding Edwards, the elec-
trical and mechanical engineer, to whose skill and
ingenuity the system now owes its well designed and
successfully operating equipment, a road 24.8 miles
long was built to Oroville. These cities were growing
and prosperous, the former in the midst of a fertile
and well cultivated district, with growing industries of
great promise, the terminus of a lumber railroad, a
number of stage lines and the distributing point for a
large mountain territory; the latter city, being in the
foothills, likewise a stage line terminal and distributing
point and the center of one of the greatest gold produc-
ing localities in the world,

There was no direct means of transportation be-
tween these cities, except by stage and the first section
of this system seemed justified by these conditions.

The first car from Chico to Oroville was run
through on April 25, 1906. The success of this piece
of railroad was an inspiration to spur on the work of
further construction and on December 2, 1906, the line
was completed to Marysville, an additional distance
of 30 miles and regular operation was commenced.

There was in Marysville a primitive street railway
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system, its diminutive cars being hauled by mules.
This was purchased, the road relaid with heavy rails
and made standard gauge and extensions made to give
a first-class local service throughout the city and be-
tween it and Yuba City, across the Feather river.

A local system was also purchased in Chico and
in Oroville, a loop was built and a local service be-
tween that town and Thermolito was inaugurated.
Thus these towns not only were provided with a means
of rapid and frequent inter-communication, but were
enabled to enjoy the benefits of urban transportation.

During 1907 construction was continued between
Marysville and Sacramento and on September 1st of
this year regular service was commenced.

Sacramento while literally not the head of navi-
gation is practically so. There are several lines of
steamers which tie up at this point; the possibility of
making the road an outlet for a large freight transpor-
tation business, having steamer connection with the
Bay Cities was apparent. Aside from a passenger ter-
minal in the heart of the business section a branch to
a freight terminal on the water front was built. This
then gave a clear line of railroad reaching 122z miles
up the Sacramento valley.

Plowing Sugar Beets Near Hamilton by Steam
Power,

On the west of Chico and adjacent to the Sacra-
mento river is a large scction devoted to the cultiva-
tion of sugar-beets. There is at Hamilton a sugar
factory. A line was therefore built from Chico, due
west to the Sacramento river and after crossing the
river, following the west side to Hamilton, a distance
of 11 miles.

It is now proposed to continue the main line north
from Chico, and following up the valley for 41.7 miles,
to the city of Red Bluff, Surveys for this work have
been made and much has been done toward the com-
pletion of this extension,

Another extension is in process of construction.
This leaves the main line 4.4 miles north of Marysville
and will extend due west to Meridian and aiter
crossing the river, proceed northward to Colusa, a
town on the Sacramento river. This branch will be
22 miles long and traverses a wonderfully fertile, but
more or less undeveloped country. The land adjacent
to this new line is mostly of sufficient height above the
level of the overflow from the rivers to enable cultiva-
tion without the necessity of drainage. The soil here
is from 18 to 25 feet in depth and has been pronounced
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Views Along the Lines of the Northern Electric Lailway.
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On Main Line Between Marysville and Chico.

by the soil expert of the U. S. Government to be the
premier of all California lands.

The absolute lack of transportation facilities is
the only thing that prevented development here and
illustrates one of the great possibilities for business of
this system,

When that section between Maryvsville and Sac-
ramentc was commenced, the conditions were much
the same; thousands of acres of the richest land were
lying idle; today there are a half dozen towns laid out.
Where three years ago there was not a person to be
found for miles at a stretch, there are today scores of
farms springing up and a rapidly increasing popula-
tion. And the well filled, frequent trains are a tribute
to the wisdom and sagacity of the founders.

General Description of Main Lines.

The Northern Electric has a total of 122 miles, not
counting the local street railway systems which have
a total of 17 miles of track; when the extensions, now
under construction arc complete, this will be increased
to 193.5 miles.

The road hetween the present terminals, Chico on
the north and Sacramento on the south, lies practically
north and south in a generally straight line. That sec-
tion of the road into Qroville is treated as a branch:
it joins the through line at Tres Vias and runs east
for a distance of 5.5 miles to Oroville. Except for that
section where the foothills are approached nearing
Tres Vias and the Oroville branch, the road is essen-
tially level: the maximum grades at the points men-
tioned do not exceed 1 per cent.

The rail equipment throughout is of 60 1h, A. S.
C. E. standard profile.

Sawn cross ties from the hearts of pine and fir
timber were laid throughout the system, this timber
being of good quality and supplied by the Diamond

Match Company Irom their forests in the nearby Sierra
Nevada mountains.

Throughout the system a high class of track con-
struction is in evidence; the nature and height of
embankment show a careful study of conditions. Ex-
cept for about ten miles on the Sacramento end, the
track is thoroughly stone-ballasted. Rock for this
purpose has, for the most part, been hauled from the
tailing pits of the gold dredgers at Oroville. A crush-

Views in Sacramento,
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Hauling Rock for Ballast from Dredger Pits at Oroville.

ing plant at this point consisting of a No. 5 Gates
crusher, electrically driven, with the necessary equip-
ment, was provided for this purpose. This rock is all
in the form of boulders and cobbles and much of it
very hard. There is, of course, a large percentage
that does not require crushing.

From Chico to Yuba City the road passes
through a number of towns—Durham, Live Oak.
Gridley, Biggs and several prospective colonies which
are rapidly becoming populated. There are fcw curves
and those are of long radius, while there are long tan-
gents, the longest being fifteen miles.

Particular attention has been given to the design
and construction of culverts, cattle-guards and fences.
The first, while of little use during a large part of the
year, become very important factors during the rainy
season, disposing of the sometimes rapid run-off
gathered from the broad flat lands adjacent to the
road.

The country is being cut up into small farms and
holdings which are becoming more numerous every
year. These necessitate many crossings, some pub-
lic, some private, and therefore the greatest care must
be exercised to prevent animals being driven or wan-
dering over these crossings from getting on to the
right of way and coming in contact with the third
rail. A number of standard designs have been adopted
for installation where the height of embankment
varies.

It is, of course, necessary to have fences on either
side of the right of way, which are not only sufficient
to keep out cattle and other domestic animals, but
even dogs and rabbits.

The right of way is from 8o ft. to 100 ft. in width.

Being a single track system, it is necessary to
pay great attention to meeting points in the running
of trains. There are sidings at all the principal sta-
tions, but additional sidings at the proper points have
been provided for this purpose. At these sidings
there is a box mounted on a post; this contains a tele-
phone connected to the private wires of this road. A
train conductor can, by this means, get into commu-
nication with the Dispatcher and may readily ascertain
the position of any and all trains he has orders to
meet.

At Live Oak the road crosses the line of the
Southern Pacific at grade. There has been placed here
an interlocking switch tower at which an attendant

is constantly on duty. This tower was built and is
maintained jointly by both railroads.

From Yuba City the road crosses the Feather River
on a steel truss bridge into the city of Marysville.
This bridge is owned jointly by the railroad and the
counties of Yuba and Sutter, and supports a roadway,
as well as the track. A very difficult and interesting
problem was encountered during its construction. It

1. Interlocking Tower at Live Oak.
2, Approach Into Marysville Between Wing Levees.
3, Subway Through Levee at Sacramento.
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was built to replace an old wooden structure and while
the work was in progress, hoth the railroad and the
wagon road were at all times in use.

Steel Bridge Over the Teather River at Marysville,

There is a single track over this bridge and so, to
prevent the possibility of an interurban train and a
local street car from meeting on the bridge, a simple
block system has been installed. It consists of a box at
the commencement of the embankments at either end
of the bridge, in which is a switch. The throwing of
these switches cause a danger signal to show at the
opposite end from the switch thrown. A diagram of
this switch is herewith reproduced.

BLock Jigna IWITER
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Marysville lies between the Feather and the Yuba
rivers, the latter joining the former at this point,
forming a right angle. The city is at times below the
water level of the rivers, and is thus surrounded by
levees. In order to give a proper grade from the
bridge to the streets of the city, it was necessary to
cut the levee. This was accomplished by building
wing-levees and the resulting roadway has been made
into a sort of boulevard.

After passing through the principal streets of
Marysville the road turns south and crosses the Yuba
River, this time on a timber pile trestle. The United
States Government is at present undertaking the worlk
of altering the course of the Yuba River so that it
will eventually join the Feather River at a point south
of the present junction. In anticipation of this change
the trestle was not constructed as a permanent struc-
ture, but at the point where the track will cross the
new channel there have been placed nineteen so-ft.
steel spans supported on permanent concrete piers,

Following the crossing of the Yuba River the road
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enters a low flat country which, while not actually sub-
ject to overflow from the Sacramento River, has as
yet not been thoroughly diked, and is subject to over-
flow, during periods of very high water, from the
Yuba and Bear rivers. This fact and the sometimes
quite heavy current of the overflow necessitated a
class of roadbed construction which would at once re-
sist any current pressure to which it might be sub-
ject and at the same time turn the currents into proper
channels through culverts and other openings. This
has been accomplished by first building substantial
pile trestle and then filling it out with an embankment
consisting of the tailing cobbles and gravel from the
dredger mines at Oroville, This material will remain
in place under the most adverse conditions of flood
and current.

Dikes and levees arc now nuder construction for
the reclamation of this district.

The last thirty miles of the road before reaching
Sacramento is in a flat but well-drained country, and
is not subject to the possibility of overflow. There
are throughout this section a number of well laid-out
town-sites and from the frequent sales of real estatc,

1. Temporary Sub-Station.

2. Replacing Wooden Bridge Across the Feather
River at Marysville with a Steel Bridge.

3. Sub-Station No. 8 at Nicolaus under Construction.
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Bridge Over the American River Near Sacramento.

in small holdings, give every evidence of a very rap-
idly growing population.

The road enters Sacramento after crossing the
American River. This it does on a composite Howe
truss bridge. In entering Sacramento very much the
same condition is encountered as that at Marysville.
It is necessary to go through a levee. Wing-levees
are built to allow of this entrance. At the lowest point
of the cut, at the center of the levee, it has been found
that water would seep through from the river and
collect in the cut. Provision to obviate this has been
made by installing a small motor-operated pumping
rig. The cut is heavily constructed with concrete
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piers and wing walls and supports several railroad
tracks, laid lengthwise of the levee.

Within the city the road has a double track and
passes through a number of streets until the passen-
ger terminal at Eighth and J streets is reached. There
is a “Y” provided here to enable the turning around
of cars or trains.

Soon after entering the city, a branch line has
been constructed to a freight terminal at the city
wharf on the Sacramento River. This line practically
circles the city, as it was not possible to secure a
franchise to operate freight trains through the streets.
This branch is 5.7 miles long and its construction
throughout is equal in quality to the high standard
maintained by the system.

Freight Depot at Sacramento.

The freight depot is a commodious structure, of
sufficient size to handle the cars and business for
some time to come; it takes up a large part of a block
east of the wharves, The tracks are so arranged that
cars may be shunted directly on the wharf and loaded
to or from the steamer.

The question of the method of supplying elec-
tricity to operate trains was one which received a
great deal of thought and consideration. For long
distance interurban work, both the various forms of
trolley construction and the third rail have their ad-
vocates. The engineers in charge of this work were
strongly in favor of the latter course and it was
adopted. The subsequent result seems to point to
their wisdom,

The Wharf at Sacramento; Steamer “Pride of the River” on Right.
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Standard Switch Details.

Through cities and towns a plain trolley construc-
tion is used; the cars are therefore equipped both with
the trolley and the third-rail shoe. In changing from
the former to the latter and vice-versa, the trolley is
raised and lowered in the ordinary manner. An in-
genious device, controlled by interlocking automatic
relays, cuts out electrical connection to the shoe when
the trolley is in use. This is described elsewhere, to-
gether with the car control system.

Standard forms are used for switches and cross-
overs, passing tracks, etc.; this is important, as the
position of the various arrangements for the third-rail
must be accuratc.

An ingenious but very simple device is used on
switches to electrically disconnect the third rail when
the switch is not in use. It consists of a break in the
rail, in which is inserted an insulating wood block.
Fastened fo the rail at either end of the break and ex-
tending sideways in a horizontal direction are two

[ v

Third Rail Diseconnecting Switch.

hook-shaped receptacles. An iron rod, with a wood
handle at one end, which acts as an insulator, is laid
on these projections in such a way that it fits into
the curve or hook of cach. This closes the circuit.
When the track is not in use, the bar is simply pulled
out.

The third, or electric rail, is 6o-1b. steel, having
the A. S. C. E. standard profile, It is mounted on a
special insulator, designed by the engineer of the
road. This consists of a treated maple block, fitted
to a malleable cast-iron base and supporting a cast-
iron flaring top, to which the rail is fastened. The in-
sulators are placed on every fifth tie, which is 18
inches longer than the others, for this purpose,

The loss by current leakage from the third rail is
remarkably smali, being one-half ampere per mile,
under the most severe conditions of weather.

The track rails are bonded with two No. agoo and
the electric rail with two 400,000 cir. mil. Chase-
Shawmut soldered honds.

At road crossings, where there would naturally
be an interruption in the electric rail, a heavily in-
sulated cable was laid beneath the crossing; this was
found to give trouble and resulted in changing a num-
ber of these underground cables to an overhead con-
struction, two poles being used for the purpose. This
conductor is made of two 500,000 cir. mil. copper
cables,

Stations,

A number ol types of passenger stations have
been adopted. A new depot at Thermolito built
largely out of cobbles is of a very neat and artistic de-
sign. The illustrations give a good idea of this pro-
gressive type of building.






















































