




















































































































































































































































































































































































































MONARCH 6-Ton, now known as Model “50”

Monarch  Tractors

will hereafter be rated “50”” in place of 6-ton, and “75” in place
of 10-ton, indicating their drawbar horsepower.

If you want tractive power at least cost, use MONARCH

Tractors.

Send for new bulletin descriptive of the “50” and ““75” or,
better still, come and see the machines and judge for yourself.

Wilson Machinery Co.

1936 MARKET STREET DENVER, COLO.

Complete Line of Construction Equipment
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General Shovels

Engineered from
Motor to
End of Dipper.

l4-yard capacity. full
crawlers, full revolving,
fully enclosed, all-steel
cab. Silent chain driven
—from power unit to

hoisting drums.

One carried in stock at
Denver at all times.
Certainly, we’ll demon-
strate it for you.

Late purchasers: Scott
and Curlee, Winterburn
and Lumsden, San Mig-
uel County, Gardner
Bros. and Glenn.

H. W. MOORE EQUIPMENT COMPANY. Distributors, Denver

Big Capacity

Plant capacity, we mean. That
assures good service when time
means money to you. And what we
make is made right—of the right
materials. Ask!

A MANUFACTURING CO. a

3019 LARIMERST.

DENVER,COLO.

Rome High-

Lift Graders

SPEEDER GAS GRANES
SHOVELS

PULL SHOVELS

DRAG LINES

SKIMMERS AND TRAILERS
DUPLEX MAINTAINERS
HUBER GAS ROLLERS

John W. Fink Co.

1645 Wazee St.

DENVER, COLO.

When writing advertisers, please mention Colorado Highways.






























The Economical Pavement

TOWN OR CITY

OUR streets today must carry a traffic which in weight

and volume was undreamed of twenty years ago.
Vehicles have undergone a mighty change which must be
reflected in the pavements on which they travel. Your
modern fire engine for example (unneeded if your homes
were of fireproof concrete) weighs five times as much as its
horse-drawn predecessor—and travels. three times as fast.

The concrete street is the engineer’s énswer to the chal-
lenge of modern motor traffic. Surprisingly moderate in
first cost, it requires almost no maintenance—is open and
in service at all seasons. Yet necessary cuts can be neatly
and quickly patched. Rigid, unyielding, concrete streets
retain their safe, even, attractive surface'year after year.

PORTLAND CEMENT

CONCRETE

r pcrmanence

For further information about
concrete Toads or streets, wiite

PORTLAND CEMENT ASS'N
Ideal Building
Denver, Colorado


























































































































































































Theyre Judging Tractor
Values by These

. 50 "

3025~

REVER
track-type
tractors are used,
Monarchs are
winning whole-
hearted approv-
al. Point by point, tractor buyers
are measuring values — and finding
that in Monarchs they secure sub-
stantial promise of steady service and
unusually low maintenance cost.

In the Monarch “50” and in the “75”,
tractor buyers find they can buy
more power under all soil conditions
at the lowest price per drawbar horse

Monarch “50” puiling heavy 10-ft. grader with scarifier
artachment in front of blade. Send for descrlptwe ol ers
that give all details of the Monarch 50" an

MONARCH
TRACTORS

$L‘53’50

power. By every
test, on tough
jobs everywhere,
Monarchs are
setting new
standards of
powerful performance.

Complete lubrication at every es-
sential point—easy accessibility to all
parts — quick adjustment of clutches
and track tension — unusually high
road clearance. These are Monarch
features you’ll want to know more
about. Complete details are given
in a new folder., Write for a copy.

ona
Tractors

Subsidiary of ALLIS-CHALMERS MFG. CO.

Wilson Machinery Company

Telephone Champa 438

1936 MARKET STREET, DENVER, COLO.
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“We Pay for Good Roads whether we have them or not; and we pay

10.

11.

12.

MOST when we do not have them.”

Colorado’s Plan

Without a Bond Issue.
Without a Property Tax.

Revenue to be derived from adding 2 cents
a gallon on tax of fuel.

Only those who use the roads will pay for the
roads.

Issue as required, road notes secured by fuel
tax to the amount of $10,000,000 a year for 6
years.

This will give us 3,800 miles of hard surfaced
or well graveled roads, reaching all over the
state.

$10,000,000 a year distributed for labor and
material.

The entire issue will be paid in less than 14
years, BY TIIE MOTORIST.

The motorist today pays $10.00 in mainte-
nance of car and tire wear for each extra
dollar he will pay for this inereased tax on
gasoline.

The funds now accruing to county commis-
sioners will not be changed.

Farmers can get their products to market for
one-third of what it now costs.

Farmers will not pay tax on fuel used in
tractors nor stationary engines.

Let’s have them NOW.

Last year the Secretary of State issued less
than 20,000 guest tags; Arkansas issued 150,000,
and we have many times the attractions that Ar-
kansas has, but Arkansas has been spending
$17,000,000 a year on roads, to be paid from a 5-
cent gas tax.

Eighteen states now have a 4, 415 or 5-cent gas
tax which goes to pay for roads.

With good roads through Colorado, we should
have 200,000 visiting cars annually, whose owners
would pay about 25% of the total cost.

Other states are proving this plan successful
and are getting the tourists.

WHAT OUR NEIGHBORS SPENT LAST YEAR
FOR ROAD CONSTRUCTION

Iowa, 43 million dollars.
Kansas, 26 million dollars.
Nebraska, 18 million dollars.
New Mexico, 6 million dollars.
Utah, 5 million dollars.

Texas, 21 million dollars.
California, 45 million dollars.
Arkansas, 17 million dollars.
Oklahoma, 25 million dollars.
North Dakota, 9 million dollars.
‘Wyoming, 4 million dollars.
Missouri, 32 million dollars.
Washington, 17 million dollars.
Oregon, 19 million dollars.
Michigan, 57 million dollars.
‘Wisconsin, 41 million dollars.
New York, 123 million dollars.

The amendment provides for the paving of the highways between Blanca and Del Norte, in the San

Luis Valley; the highway between Montrose and Mack, and Grand Junction to Palisade, on the Western
Slope; from Pueblo to Howard, and from Salida to Leadville; from Pueblo to the New Mexico state
line; from Pueblo to the Kansas state line, on the Santa Fe Trail; from Colorado Springs to Limon;
from Denver to the Kansas state line; from Greeley to the Wyoming state line; from Fort Collins to

Wyoming state line, and from Greeley to Nebraska state line.

It also provides for the gravel surfacing

of the entire Federal Aid system in Colorado, not included in the paving proposals, as well as several
hundred miles of state roads not included in the Federal Aid system.

VOTE “YES” on the Good Roads Amendment

TELL YOUR FRIENDS

11
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ILLINOIS SHATTERS WORLD’S
PAVING RECORD

A world’s record in pavement building
was recently established by Illinois, when
in one week 70.68 miles of concrete pave-
ment were laid, state highway records

show. These roads are 18 and 20 feet
wide.
This mileage exceeds the previous

best week’s construction by more than
seven miles. One hundred concrete pav-
ing mixers are at work on Illinois state
projects. Several are capable of placing
more than a one-mile strip in seven days.

The efficiency and thoroughness of mod-
ern road building is evidenced by a com-
parison with pavement building of ten or
fifteen years ago. Then a single mile of
hard-surfaced road frequently required a
month for construction.

Illinois hopes also to establish a new
season’s record. This state now holds
the world’s best mark of 1,229 miles of
hard-surfaced roads, built in 1924.

Paved roads used by approximately 500
vehicles per day cost the vehicle owner
but 1.73 cents per mile. This is approxi-
mately the cost which the motor vehicle
owners must pay for the privilege of hav-
ing paved road to travel over instead of
an ordinary dirt road. These figures are
arrived at by the Maine Motorist in the
following manner:

“A concrete pavement today costs about
$27,000 per mile. Grading, draining, fenc-
ing, etc., bring the cost of the completely
improved road to about $35,000 per mile,
the actual cost depending upon the local-
ity where it is built and the amount of
grading required. At 6% the yearly in-
terest charge on this total cost is $2,100,
the sum which must be put aside each
year to replace the pavement at the end
of twenty years is $907. Maintenance
may be estimated at $200 a year. The
total yearly cost of a mile of modern con-
crete is estimated at $3,207.

“If an average of only 500 vehicles per
day passes over the mile of improved
pavement, the cost is then only 1.73 cents
per vehicle per mile.”

In the early days of the republic, public
road building funds were meager and the
people so poor that the Commonwealth
could not assume the burden of road
building. During this period private com-
panies built and maintained turnpikes
for which service they were authorized to
charge a toll for the use of the road. A
schedule dated June 14, 1796, for the first
turnpike completed in New Hampshire
charged 1c per mile for every 10 sheep or
hogs and 3c per mile for wagons, stages
and conveyances drawn by horses. This
toll charge is approximately twice what
the modern motor vehicle owner bears for
his share of the construction and mainte-
nance expense of the modern concrete
road.

DRAGGING GRAVEL ONTO
ROADS AT INTERSECTIONS

In a paper presented at the recent Pur-
due Road School, A. H. Hinkle, Superin-
tendent of Maintenance of the Indiana
State Highway Commission, calls atten-
tion to the need for more careful drag-
ging of county roads at intersections with
the state gravel highway. At this point
a high place is frequently found, which is
sufficient to produce quite a bump to the
high speed traffic going over it.

COLORADO HIGHWAYS

Mr. Hinkle states that an examination
into the cause of the building up of these
high places shows that they are princi-
pally caused by the drags or graders at
the intersection and permitting the loose
gravel in front of the blades to be depos-
ited upon the state road. Frequently this
gravel contains sod and silt from the road-
side which acts as a binder and causes the
loose material to “set up” quickly. This
is done many times during the year at an
intersection and results in building up a
high place in the state road which cannot
always easily be cut down, and if cut
down to the proper grade soon appears
again from succeeding draggings.

GRAVEL LOSS TOTALS $800
PER MILE

Gravel lost by being torn from the road-
bed on an important traffic route and
blown, or thrown, into the side ditches
represents a money value of probably not
less than $800.00 per mile, according to
the estimate of N. M. Isabelle, Mainte-
nance Engineer of the Wisconsin State
Highway Commission.

In addition to the loss occasioned by
the lost material, there is also the dust
nuisance which has to be contended with
in heavy traffic seasons. Iowans also will
wonder somewhat at the caution ex-
pressed by the Wisconsin engineer to the
Wisconsin people that their supply of
gravel is being rapidly depleted. Iowans
have considered that Wisconsin has un-
limited quantities of good gravel road
material.

“Experience has shown,” says Engineer
Isabelle, “that when the traffic reaches 500
or more vehicles per day there is an
annual loss of material, on the surface of
a graveled road, of at least one inch. In
some cases it reaches an inch and a half
or more, depending upon the traffic. A
one-inch loss on an 18-foot road is equiva-
lent to a loss of approximately 400 cubic
yards of material per mile, which at an
estimated cost of $2.00 per cubic yard on
the road, is about $800.00.”

October, 1928

‘““ROAD BOOTLEGGERS”’
BEWARE

Truck and bus owners who bootleg the
use of the state highways are being
rounded up by the Colorado state public
utilities commission and the various
counties who have joined in the campaign
against illegal transportation of freight
and passengers on the state roads.

The new truck and bus bill which be-
came effective in August, provides that
all commercial carriers must first obtain
from the utilities commission a certifi-
cate of public convenience and necessity.
The commission has granted several hun-
dred and rejected many applications.
Railroads, county officials and other in-
terested persons and firms are given op-
portunities to pass on the applications
also.

The new bill stipulates that only
licensed carriers may function within the
state and that after the certificate fee
is paid a regular payment of revenue
must be made monthly. It is estimated
that the monhly revenue from the motor
lines operating at present will amount
to about $10,000, to be divided between
the counties and the state highway de-
partment for highway purposes,

Operators of the lines must carry
ample liability insurance against acei-
dents, property damage and loss of life.
Regular schedules must be maintained.
All carriers must come to a stop at rail
crossings, observe traffic regulations and
otherwise operate within special as well
as common regulations.

SNOW REMOVAL IN MICHIGAN

Last winter the State of Michigan
cleared the snow from 5,7.5 miles of
highway at a total cost of $302,474 or
$53.02 per mile. The snow removal pro-
gram for 1928 is expected to include a
much larger mileage than that of a year
ago.

Hauling beets on the Fort Collins-Denver paved highway—larger loads at less

expense,
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Closing the
Span of the
New Grand
Canyon Bridge

By R. A. HorFMAN,
Bridge Engineer

THE closing of the two great halves of the 616-foot

arch span bridging the Grand Canyon of the Colorado
may be said to have marked a milestone in the history
of highway construction in Arizona. The placing of
the pins at the center of the span, an event sucecessfully
accomplished in a few hours, was awaited with much
anxiety by the engineers and contractors alike. Two
hundred thousand dollars’ worth of structural steel.
representing many months of labor, hung as it were by a
thread, as the giant jack screws lowered the steel onto
the pins. It may safely be stated that this point in
the construction having been passed, all hazards are past
and the job is as good as done.

The completion of this project by the Arizona State
Highway Department, opens a new route, a new land of
seenic wonder to the tourist and citizens of the state. It
will be a fairly comfortable trip even on the present
road. So much has already been said about the wonders
of the country north of the Colorado in the states of
Arizona and Utah that it would be useless to emphasize
it further.

‘We look next to the strategie position of this bridge
-—the only one across the Colorado River in a stretch of
approximately 600 miles—between the junction of the
Green and Grand Rivers, the beginning of the (‘olorado
proper, and the bridge at Topoe, Arizona. When we con-
sider that this is the only ecrossing between those points
either by highway or railroad, we can visualize the ex-
treme importance of this route, the only north and south
route through Arizona connecting this state with Utah
and points north. For this reason it is possible to pre-
dict the early completion of a modern highway through
this section of the country.

It may be well at this time to review a few major
points in the design of this structure, as some slight
changes have been made in the dimensions since the pub-
lication of the first article in Arizona Highways, ‘‘Bridg-
ing the Grand Canyon of Arizona.’’

The Canyon, at this point the narrowest neck in
the whole stretch of the Canyon, is 585 feet from rim
to rim with vertical wall to a depth of 450 feet below
the rim. These walls are of solid Kaibab limestone, a
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very hard and durable rock, very suitable for the foun-
dation of the type of bridge selected.

Location surveys and a visual inspection of the foun-
dation indicated that a span of 600 feet would be ade-
quate. Not entirely satisfied, however, it was requested
that a party be sent out to make preliminary excavations
to determine definitely the nature and extent of some of
the fissures exposed on the surface. A small party under
the direction of M. H. Hasler, then general bridge fore-
man for the department, made sufficient excavation to
determine the solid foundation. The expense incurred
in this preliminary work was well worth while. for as a
result of this work the span was increased to 616 feet
and very little time was lost in making the design. Such
a change later would have been costly.

The total length of the structure is 34 feet, con-
sisting of a main deck arch span of 616 feet, two 84-foot
pin connected deck spans on the Fredonia (north) side
and one 50-foot of the same type on the Flagstaff side.
The rise of the arch is 90 feet, the height from shoe pin
to deck 103 feet, and the overall height of bridge about
115 feet. A reinforced concrete roadway 18 feet clear
between curbs is provided for the entire length with con-
crete curbs on the approach spans and built up steel
curbs on the arch to decrease the dead load.

Complete specifications and plans for the bridge, in-
cluding stress sheets, general detail of the arch and ap-
proaches and the general details of the back ties down
to the point of anchorage were prepared in the bridge
department of the Arizona State Ilighway (‘ommission
under the direction of the writer.

On account of the 130-mile haul of material it was
advisable to consider the structure as a whole, including
the tie back details as a means of using this otherwise
waste material in the finished structure. Thus the ap-
proach spans were designed as pin connected deck spans
and the anchorage or tie back eye-bars so designed as to
be used for the tension chords and diagonals of these
spans.

It is the intention to deal chiefly with the erection
up to and including the closing of the arch. The excava-
tion work in which about 14,000 cubic yards of rock was













































Keep your Road Building or Maintenance crews busy this winter

by using

A “Cedar Rapids” cusir-

Select the pit or quarry you can use to the best advantage for winter operation and store
the material at convenient places for early distribution in the spring. This method is
used in keeping the organization together in the majority of states where crushed ma-
terial is available. Crushing material in the winter speeds up other work such as grad-
ing or maintenance in the spring and summer and costs nothing for labor where men
are employed *all year 'round.”

Your “Hard Surfaced” Roads Are ““All Year” Roads.

Surely, we have one in stock for immediate delivery.

H. W. Moore Equipment Co.

120 W. 6TH AVE. PHONE TABOR 1361

When writing advertisers, please mention Colorado Highways.
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graphs should accompany articles whenever possible.
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Our Cover Picture

There is no other section of the Rocky Mountains
that presents more inspiring and stupendous scenery
than that in the Stonewall district. The photograph
on the cover of Colorado Highways this month is of
Goose Lake, with Trinidad Mountain directly above.
Locally, this towering peak is known as “Warrior.”
The Colorado State Highway Department has sur-
veyed and will construct a road from San Luis to
Stonewall through this district and from it the grand-
eur of Trinidad Mountain will be seen. At Stonewall
the new road will connect with one into Trinidad and
also with one north to La Veta, opening to the motor
tourist one of the grandest scenic trips in the state.
The photograph is courtesy of the Denver Tourist
Bureau and the photo-engraving is by the Burke-
MacMillin Company, of Denver.
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AdamsGraders
ReallyCostYou
LESS!

HAT do you consider when you buy a
grader—purchase price, or actual cost?
Purchase price alone means nothing. It is
the life-time cost per year that counts—pur-
chase price plus upkeep expense divided by
the years of active service the grader gives.

When figured on this true basis, ADAMS
Graders cost far less, always, because they
are built to give continuous service over a
longer period of years, with Jess mainte-
nance and repair expense. For example, one
Iowa county overhauled a 7-year-old AD-
AMS last winter, and the total expense was
only $40 to put it in perfect shape for steady
service this summer. With ADAMS, per-
formance and service are paramount—oprice
is secondary. Consequently, ADAMS own-
ers benefit by a lower life-time cost. See
the ADAMS representative before you buy.

ELTON T. FAIR CO.

1611 Wazee Street Denver, Colorado

Complete Stock Carried for Immediate Shipment

The Adams line in-
cludes graders in 614,
7, 8, 10 and 12-foot
blade lengths, Scari-
fier Graders, Motor
Graders, Road Main-

tainers, Patrols,
Drags, Elevating
Graders, Dump Wag-
ons, Wheeled Scrap-
ers, Fresnos, Drag
Scrapers, Plows, etc.
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