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January, 1925.

Highway Engineer Reports on Road
Work Done in 1924

S briefly as possible I wish to sub-
mit a short statement setting
forth the activities of the High-

way Department during the year 1924, and
in some ways compare the results at-
tained with those of the year preceding.
The Department has disbursed during
the 1924 fiscal year, for Administration,
Construction and Maintenance, an amount
of $5,721,530, divided as follows:
For Federal Aid construction

projects .........iiiinen. $3,552.000.00
For State construction pro-

jeets ... 972,000.00
For Maintenance ........... 821,000.00
For Property & Equipment.. 98,000.00
For Office Administration... 62,000.00
For Engineering Administra-

tion ... ... it 88,000.00
For Road Signs and Traffic

Census .......ci0nieinnn 22,000.00
For County Bond Projects... 103,000.00

From these figures you will note that
80% of our funds have gone into Con-
struction, 14.35% into Maintenance, 1.7%
into Property and Equipment, and 2 63%
into Administration.

During 1924 there was expended for
Construction $4,500,000, which was ap-
proximately $300,000 more than was ex-
pended in 1923 for Construction. Due to
favorable weather conditions throughout
the entire construction season, and the
bunching of funds into larger projects
than had been the policy of the Depart-
ment heretofore, the results attained by
our comnstruction forces were more satis-
factory this year than in any prior year
under the present administration. Not-
withstanding that the increase in the
work performed over that of the previous
year was very material, the engmeering
expense in connection with this work was
approximately $100,000 less than for the
year 1923, We have referred to the ad-
ministrative expense of the Department
as being 2.639% of our total expenditures;
this shows a reduction over the admin-
istration expense in 1923 (which was
3.18%) of 0.55%. From the above figures
you will note that a marked improvement
has been made in the general overhead
and engineering expenses during the
present year, and we trust that if the
funds available for construction can be
concentrated even more in the future
than they have in the past on worth-while
projects, that a further reduction :n engi-
neering and administration may be accom-
plished.

The construction work performed dur-
ing the year comprised 202 different con-
struction projects, as compared with 396
in 1923, and the mileage and types of com-
pleted projects are as follows:

23 projects covering a hard-sur-
faced type of improved road,

totaling ..................... 64 miles
55 gravel-surfacing projects,
totaling ............... ... ... 269 miles

69 grading projects, totaling....122 miles

In addition there was some 36 different
bridges. This would give us a grand total
of completed road construction during the
year of 455 miles.

In addition to the above road mileage
constructed during the year, the Bureau
of Public Roads and the Forest Service,
with Forest funds, have independently, or
with State participation of funas, con-
structed 50 miles of road, as Colonel
Peck has already advised you.

In relation to the maintenance work ac-
complished during the year 1924 on state
highways, a total of 8,958 miles has been
maintained, with a greater or less degree
of perfection. The mileage under the pa-
trol system of maintenance, however, was
5,216; and even under the dry weather
conditions prevailing during 1924, the re-
sults of the patrol system in those coun-
ties where this work was faithfully per-
formed have been reflected in much
praise to those respective counties, and,
regardless of the weather conditions, we
believe that results have been attained
by the patrol system that have substan-
tiated our belief of two years ago that,
whether wet or dry, our roads could be
made adequate to withstand the traffic
under this system of maintenance.

The average cost for the maintenance
of the state highways for the year 1924
has been $166.00 per mile, which is ap-
proximately $50.00 or $75.00 less per mile

than adequate maintenance should cost—
this figure being based on the average
cost of roads in other states under sim-
ilar traffic.

In the matter of Federal Aid construc-
tion in our state, it might be well at this
time to call attention that under the Fed-
eral Act of 1921 the state receiving Fed-
eral Aid obligates itself to the following
effect: that on roads receiving Federal
Aid, it will maintain same to the satis-
faction of the inspectors of the Bureau
of Public Roads, and that in case this
is not done, the state agrees that the Bu-
reau of Public Roads may then, with its
own organization, maintain said roads to
its standard of maintenance and charge
the state for all expenses incident to such
mainienance—the state further agreeing
that, pending the satisfactory mainte-
nance by it of the Federal Aid stretches
of road, the Bureau of Public Roads shall
divert the Federal moneys that such state
under normal conditions would be allotted
to other states. So that in the first in-
stance the Highway Department of the
State of Colorado obligates itself to main-
tain, to the satisfaction of the Bureau of
Public Roads, the Federal Aid projects
that have been constructed in this state;

Views of State Road No. 10, showing newly improved stretch on west slope of LaVeta
Pass, near the town of Fort Garland, in Costilla county.
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OUR COVER PICTURE

As a frontispiece for COLORADO HIGHWAYS this
month we show a view taken last summer near the foot
of the west slope of the far-famed Wolf Creek pass (ele-
vation 10,850 feet). During the past two summers the
State Highway Department has expended a large sum of
money improving and widening this important artery
of travel. In the opinion of many motorists, Wolf
Creek is one of the most beautiful and spectacular in
the state. It is on the direct route to the Mesa Verde
National Park and in the summer months is traveled
by thousands of tourists from all parts of the world.
—Photo by courtesy the Denver Tourist Bureau.

Plant of
Bear Creek Gravel Co.
Denver, Colo.

l-yard Bucket, 500-foot
span, with Sauerman
2-speed Electric Hoist

Profit in Gravel

With

SAUERMAN
S1ackline Cableways

A complete unit for excavating, conveying and
elevating, under the control of one man. Made
in sizes from one-third-yard to four-yard buc-
kets, capacities 10 to 200 yards per hour.

Commercial plants turned into paying propo-
sitions when operated with Sauerman Slackline
Cableways. Get full details of how a Sauerman
Cableway can make money for you.
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he Conqueror of
Pikes Peak
or Your Roads

DURING April, 1924, a Best *‘Sixty”
Tractor pushing a snow plow cleared the
road to the summit of Pikes Peak. Up
grades of over ten per cent, through a
winter's accumulation of icy snow, the
“Sixty" literally battered its way to the
top—an elevation of more than 14,000
feet.

The tractor was purchased by the owners
of the road, the Pikes Peak Auto High-
way Co., and will be used in keeping the
road to the top of Pikes Peak open longer
each year hereafter.

Best Tractors able to perform such feats in
high altitudes can handle the matter of
snow removal in your section.

Wilson Machinery Co.
Distributors
1526 16th St. Sugar Building

Denver, Golorado

When writing advertigsers, please mention Colorado Highways.
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Some State Road Cost Facts

F late there has been a lot of criticism about the high cost
of engineering in the State Highway Department.

Now, there is an old saying that, ‘“where there’s a lot of
smoke, there must be some fire.” In these modern times this
isn’t necessarily true, for the manufacture of smoke screens
by the enemy, in order to cover up their own movements, is
one of the most highly developed strategies of warfare.

Of course, there’s always two sides to every question. Like-
wise there is a saying that, “the truth will out.”

In this connection, the following facts and figures, gathered
from the records of the Highway Department, are of interest
to every tax payer and user of Colorado roads.

The question has been asked: ‘“What per cent of the High-
way funds go into the roads, and what part into the overhead
expenses of the Highway Department, including all engineer-
ing costs?”

To answer this question the distribution of Highway funds
for the year 1924 is given as follows:

Administration ..............oooiiiiii 2.709,

Road machinery and equipment.............. 1.689

Maintenance ...........coiiiiiiiiiiiiieiinnn 14.219,

onstruction—

Federal Aid Projects .............. 56.699,

State Projects ..........cooiviiiaen 17.699,

County Bond Projects............. 1.889,

Engineering ..........cciiiiiiiiia. 5.269

Total Construction ................ 81.41¢9,
Total .....ovvviiiiiiiiinnnnn. . 100.009,

From this it will be noted
that the administration cost,
plus the engineering cost, was
7.959%, as against 129, which
is allowed by law. It will also
be noted that over 90 cents of
every dollar expended by the
Highway Department in 1924
went into construction and
maintenance of the roads.

It is further noted from
the distribution that there is
an engineering item of 5.259, ~
tabulated under construction.
This is for FIELD engineer-
ing only right on the work,
and this item could hardly be
regarded as overhead. The
field engineer is the man who

Federal Aid Projects
56609 cts.

people on the job. He is there
to see that the people get
what they pay for in the way
of roads. Private corpora-
tions look upon his employ-
ment as the best investment
they can make. I
The position is taken by
Highway Departments in
other states or other indus-
trial organizations, that the

|

protects the interests of the II
|
|

The above graph shows how the State Highway Dollar was
expended in Colorado during the year 1924.

cmployee who measures in and drives the stakes, indicat-
ing the proper location of the comstruction work, is just as
much a legitimate charge against the construction as the man
who afterwards uses a pick to excavate at that point.

In the 2.709, for administration is included 1.59¢, for
office engineering, which the Highway Department does not
regard as an engineering item chargeable against construc-
tion. This item includes preliminary surveys and the draft-
ing of plans for projects not yet placed under actual con-
struction.

Subtracting this percentage from the item tabulated
against administration leaves 1.11¢} as strictly administrative
cost.

Recently the Highway Department made an attempt to
compare its own administrative and engineering costs with
those of other states whose conditions are somewhat similar
as to the amount expended and as to the size and distribution
of the construction work—by distribution is meant the situa-
tion as to whether the projects are close together in a well
settled state, or whether they are widely distributed over
more or less thinly settled states, thus requiring a compar-
atively larger engineering force for the same number of
projects.

Under usual conditions, a $100,000 project will cost no more
for engineering than a $35,000 project. If three projects of
the smaller size happen to be so close together that one engi-
neering party can handle them all, the engineering cost will
still be higher on account of the unavoidable greater transpor-
tation, but the percentage for each one will be greatly reduced.

From data furnished by a
few of the states, the follow-
ing tabulation, based on total
expenditures, will serve for a
comparison with Colorado:

Field
Engj-
neering
Idaho ........cooiianns 6.009,
Nevada ............... 6.159,
Utah .......ccvevvnnnn. 6.709%
Wash. .........covvntn 5.609,
Wyoming ............. 6.679
14.21cls AVErage .......ooeeees 6.009%,
COLO. .....vvvvunennns 5.259%,
Admin- Total,
istration both
Including Admin-
Office istration
Engi- and Engi-
neering neering
Idaho ....... 3.909, 9.909,
Nevada ...... 3.00 9.15
Utah ........ 3.27 9.97
Wash. ....... 3.00 8.60
Wyoming ....4.00 9.67
Average ..... 3.439, 9.44¢9,
COLO. ...... 2.709% 17.959

(Continued on Page 20)
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‘®c Colorado Sun Circle

sition during the winter months; at

least three months ahead of the
time that they are to be pressed into
service. This occasions many a guffaw
from mere man, on the theory that the
ladies are “jumping the gun.” They may
be, but anticipation or the practice of
getting in early and avoiding the rush is
sound when you stop to consider.

The time to get into business at least
expense is when business is low, with
purchase prices corresponding, and the
time to buy stocks or bonds is when the
market is depressed. In so many words,
{he psychological moment for entrance
mto any field is at a time ahead of that
when the fruits of one’s labors or invest-
ments are to be harvested. Therefore
the ladies’ reasoning is based on firm
fcundation.

We are aware, from outside evidence,
that spring is next in order, in season.
That means inception of 1925 road-build-
ing campaign, also anticipatory prepara-
tion for the handling of the season’s tour-
ist business and absorption of the millions
that they bring with them.

Last year it was estimated that roundly
$50,000,000 was spent here by summer
visitors. If that be true, what about the
millions that were carried on through to
other states on the east and west main-
stem highways. Again, what of the tour-
ists who come but move on or return
home sooner than they would if a trip
were laid out that would hold interest and
occupy them longer.

The majorilty of tourists are nomadic;
they travel in automobiles and prefer to
l.eep on the move with variation in scenic
diet. The West is large, and unless in-
terest is maintained within the state of
Colorado, they move on.

Although our plains area is attractive,
it is secondary, while our mountains are
of primary importance from the tourist
viewpoint, but inasmuch as the distance

SPRING hats and styles are on expo-

By C. L. CHATFIELD
Irrigation Engineer
Member Colorado Society of Engineers

east and west or north and south through
them i3 comparatively short, the logical
solution of the problem is a circle trip
belting the entire region—not a short
circle trip or series of such, which con-
sume little time, but one of such propor-
tions, with side trips sufficient, to cover
an entire season or more.

The Colorado Sun Circle, as proposed,
would do the trick. With variation and
magnificence of scenery; innumerable
places of quaint interest pregnant with
tales of pioneer past and lore of Redman
and the hills, it is astonishing, even to
Coloradoans, who are best situated but
vnfortunately not inclined to see Colo-
rado first.

The Park-to-Park Highway, the child
vf the brain of John M. Steele, secretary
of the Real Estate Exchange, is highly
successful, and, if so, why not the Colo-
ado Sun Circle, even though conceived

y a lowly civil engineer.

The idea has received the endorsement

Abov View of sand dunes in San Isabel National Park. Below—DeWeese Dam on
Grape Creek, with Sangre De Cristo Range in distance.—Plhotos by
U. S. Forest Service

nf every person and organization to whom
or which explained. The Rocky Mountain
Motorist, Incorporated, by its secretary,
agreed to edit the map as sponsored by
the Colorado Society of Engineers, and it
may be that dilatory tactics on the part
ov the latter organization is responsible
for lack of success to date.

The idea cannot be entirely bad or in-
quiry would have resulted in criticism
rather than praise. That it is good in
practice has been demonstrated by the
cperation of smaller circles in this state
and on larger ones in California.

Why, if California had the wealth con-
ducive to tourist attraction that Colo-
rado has, would a wheel be left unturned
to capitalize it in all phases? Emphat-
ically no! As recently remarked in one
of our newspapers, with reference to a
drab announcement of the acquisition of
a tract of land on Mount Evans by the
City of Denver, if a California city had
received title to such a tract it would
have been headlined and a blazoned de-
scription given of the two lake jewels,
backed by beetling crags and cliffs and
fed by glacial snowbanks; the Alpian

mosses and flowers; the incomparable
outlook to the plains and the tortuous
windings of the excellent auto highway,
whereby the tourist is but gradually intro-
duced to such sublime heights lest he
become overcome by their grandeur.

Colorado is becoming more and more
a tourist state; in fact, the increase in
tcurist travel is at a greater rate than
most of our citizens realize. Many busi-
ness men feel the effects of this increase
as reflected in their earnings, but have
not divined the source.

The Rocky Mountains in Colorado are
a natural retarding factor to travel west-
ward, and the north-and-south highway
east of the mountains will be, and is even
at the present time, although not func-
itioning to capacity as yet, an artificial
retarding factor. To my mind, it would
be possible to create another artificial
barrier in the form of a north-and-south
highway within the mountains directly



February, 1925

COLORADO HIGHWAYS

Coarmd by CLCKATAILLD

Map showing Colorado Sun Circle, approximately 1,600 miles, proposed by the Colorado Society of Engineers as an attraction to

c'nnecting the various parks and points
of interest that are really, when it comes
down to fundamentals, the points that
are most attractive to tourists and are
the things that are responsible for the
tourists coming to our state.

If it were not for the mountains in
Colorado, there would be no excuse for
tourist travel unless they were passing
through. The greater ease that is af-
forded in reaching all parts of them, the
greater the appeal. At present, with a
few exceptions, in order to travel by auto
from one part of the mountains to an-
other, at least on the eastern slope, it is
necessary to return to the plains and
again re-enler the mountains. Therefore,
ian intra-mountain auto road north and
south, eliminating this necessity, would
be of inestimable value, and, further,
would provide a scenic line that would
be unsurpassed by anything of like char-
icter in any state in the Union.

Elaborating again on this north-and-
south highway, a bel line may be estab-
lished traversing the mountains in more
or less the form of a rough circle by
ueing as a portion the north-and-south
highway on the eastern side of the main
range. Although the belt line may be en-
tered along any one of the main east-and-
west highways frorq Pueblo, Colorado
Springs, Denver, Lafayette, Longmont,

summer tourists.

Loveland or Fort Collins, in order to
l.ave a beginning and ending, for the pur-
poses of this article, Denver will be used.

The route would be as follows, entering
the mountains from Denver to Bergen
Park through the Denver Mountain Parks:

Bergen Park up Clear Creek to Idaho
Springs;

Idaho Springs over Berthoud Pass
through Granby to Grand Lake;

Grand Lake up North Fork over Milner
Pass down Fall River through Rocky
Mountain National Park to Estes Park;

Estes Park down Big Thompson River
through Box Canon to Fort Collins;

Fort Collins up Cache la Poudre River
over Cameron Pass across headwaters of
1 aramie River to Walden;

Walden to Steamboat Springs via Rab-
bit Ear Pass;

Steamboat Springs down the Yampa
Piver to Craig;

Craig south to Meeker on the White
River (Trapper’'s and Marvine Lakes lie
at the head of this stream);

Meeker to Glenwood Springs on the
Grand River;

Glenwood Springs down the Grand
River to Grand Junction, up the Gunnison
1o Ouray through Delta and Montrose;

Ouray to Silverton across the San Juan
Mountains via Red Mountain;

Silverton, down the Animas River to

D'urango (from Durango tourists would go
west to Mancos into the Mesa Verde Na-
tional Park and then return to Durango);

Durango to Pagosa Springs on the Los
Finos River, Pagosa Springs over Wolf
Creek Pass to Del Norte on the Rio
Grande River;

Del Norte to Monte Vista;

Monte Vista to Alamosa;

Alamosa over La Veta Pass to Walsen-
burg;

‘Walsenburg over Music Pass to Silver
Cliff;

Silver Cliff to Pueblo via Goodpasture;

Pueblo to Florence and Canon Cily;

Canon City via Phantom Canon to Vic-
tor and Cripple Creek;

Thence to Colorado Springs;

Thence over Ute Pass to Divide;

Thence via Horse Creek to Decker'’s
Springs;

Thence via Sedalia to Denver.

Variations of this route, of which there
are several, may be made and still ac
complish the same result.

There are roads of a kind at the pres-
ent time, some parts really excellent,
along the greater portion of this route,
and therefore the foundation has been
1aid for as comprehensive a system, giv-
ing access to all parts of the mountainous
Colorado, as is conceivable. Every main

(Continued on page 20)
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Scenes along the Warren G. Harding Highway, leading to the summit of Mount Evans (elevation 14,260 feet). (1) A fine stretch of road-

way near Echo Lake. (2) Looking up the slope of Squaw Mountain. (3) A side hill cut thru the Lodge Pole pines. (4) Old road over

Soda Pass, leading to 1daho Springs, used by early settlers, but now closed to motor traffic. (5) Romantic, rocky and 10,000 feet above
sea level.—Photos by Denver Tourist Bureau.
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One Per Cent Good Roads

of “good” roads, according to the

Federal Bureau of Public Roads,
probably more than all the rest of the
world put together.

‘We have heard a lot about the good
roads in Italy and one or two other places
in the world, and we’'ve heard more about
the famous good roads built by the Ro-
mans something like two thousand years
ago.

But probably all together they wouldn’t
make a very extravagant showing along-
side the 40,000 miles of good roads con-
structed in the United States last year.

The good roads in the United States—
and this does not include city streets—
are equal to something like 114 roads
3,000 miles long, clear across the conti-
nent at ils widest point.

They would cover the country with a
net-work of good roads every forty miles
north and south, and east and west.

But before we allow ourselves much of
the feeling of satisfaction which some of
these figures would seem to warrant, it
would be well to remember that all our

THE United States has 342,000 miles

Of the total, 175,00 miles are ordinary
gravel, 100,000 macadam, and only 27,000
miles are concrete. There are 30,000
miles of the various kinds of asphalt
road, and 10,0.0 miles of other kinds of
pavement.

Although it is going to be manifestly
unnecessary to improve all these high-
ways with concrete or asphalt, we can
see that we have a long way to go before
we will have done even moderately well
in equipping the country with the sort

Forest roads in Colorado—(above) Grading on Bennett Creek road in Colorado National

Forest.

good roads put together are but a mighty
small part of the total.

Probably most people will be surprised
to know how small a percentage of the
total of our roads have been made into
“good” roads, in view of the surprisingly
large mileage of construction that has
been completed in the last two decades,
since the automobile has come into gen-
eral use.

The Federal Bureau of Public Roads
gives the number of rural highways in
the United States as 2,819,386.

Our 342,000 miles of good roads is
therefore only a little more than one per
cent—less than one and one-quarter per
cent of the total.

And these good roads include all sorts
—egravel, macadam, asphalt, concrete,
brick and stone block, and all other kinds.

(Below) A section of the Rabbit Ear Pass road.
Photos by U. S.

Forest Service.

of roads that modern conditions of travel
demand.

All over the United States we have
been doing big things in road building.

Especially has this been true with the
40,000 miles of good roads built last year,
and the even greater mileage constructed
and being constructed during the present
year.

People may travel from one end of the
nation to the other with speed and com-
fort hardly to be imagined a generation
ago.

But the time has not come yet, and
will not come for a good while yet, to let
up on this job of road building, with
some 2.477,386 odd miles of rural high-
ways yet in the plain dirt stage, and much
of them impassable for considerable por-
tions of every year,

The growth of “the good roads move-
ment” in the United States and Canada
since its organized inception in 1880, and
with the great stimulus it received in the
periods immediately following the advent
of the automobile and the appearance of
the motor truck, has been so rapid, so
extensive and so effective that highway
construction today constitutes one of the
greatest, if not the greatest, problem in
American economic life.

There are now 1,702 organized agencies

actively anl directly pleading the cause
of good roads. The agitation, to date,
has brought about the construction of
310,000 miles of surfaced highways—
raising the highway mileage of the United
States to 2,478,552, and that of Canada to
255,000.

The automobile industry, fourth largest
in the country, with 368 manufacturing
plants, capitalized at $1.274,378,642, em-
ploying 325,000 workmen, having an an-
nual output of 2,205,197 passenger cars
and trucks valued at $3,594,814,620, and
supplemented as it is by 1,910 firms pro-
ducing auto parts valued at $300,000,000
a year, logether with 1,000 firms manu-
facturing annually 35,000,000 tires valued
at $1,000.000,0°0, is absolutely dependent
upon highway improvement for its stabil-
ity and upon increased road mileage for
greater expansion. In addition, 33,000
distributors of automobiles are involved,
as well as 45,800 dealers in automobile
accessories and 45,000 dealers in tires.
So great, too, has the road-building indus-
try become, in consequence of the de-
mand for improved roads, that 7,500 con-
tracting firms are now engaged in actual
construction work. The roads are now
traversed by 9,211,295 licensed cars and
trucks, of which 3,000,000 are used on the
farms.

Prior to 1880, when Amos G. Batchel-
der. late chairman of the executive board
of the American Automobile Association
at Washington, with H. S. Earle of De-
troit and other pioneer advocates, organ-

(Continued on. page 18)
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tively utilized in forcing the™ grader to
pick up and elevate a full load without
regard to soil conditions.

The studies made by the bureau’s en-
gineers show that under average working
gonditions a 114 cubic yard bottom-dump
wagon is loaded in about 75 feet, indicat-
ing that the amount delivered by the ex-
cavator is a little less than 0.5 cubic foot
per foot of run. This one feature, there-
fore, reduces the 500 cubic yards per
hour theoretical capacity to approximate
260 cubic yards. This loss cannot be re-
gained by efficiency in any other part of
the work.

Loading should begin as soon as the
belt is clear of the driver, and the wagon
should gain enough to bring the belt at
the back of the wagon by the time the
load is finished, so that the time lost in
bringing the following wagon under the
belt may be a minimum. The wagon box
is ordinarily a little more than 6 feet
long and, with the wagon traveling about
4 feet per second, the wagon must move
4 feet further than the grader during the
loading period, giving the grader a rate
of travel of about 33; feet per second.
The contractor who operafes his elevat-
ing grader at a lower speed than this
owes a second loss in yardage to this
fact. It was found on the jobs inspected
that caterpillar tractors hauling graders
oOrdinarily travel about 3 feet per second,
thus showing a direct loss of 20% or more
in the output.

Loss of Time

The third item of loss is due to loss of
time, some of which is unavoidable. The
time consumed in making a turn may be
taken as about 45 seconds. If the cuts
are short, this may amount to 609 of the
total time, while if the cuts can be length-
ened to a thousand feet, it may be re-
duced to 6 or 7%. Moreover, in some
cases the length of excavation is longer
on one side (the uphill side generally)
than on the other, and consequently the
grader has not only te turn in a half cir-
cle, but to travel a certain distance before
cutting on the short side begins. With
good superintendence it seems reasonable
{o consider the turning time, including the
unproductive run, as 45 seconds, and this
can frequently be bettered. The turning
time for caterpillar tractors is about the
same as for horses, although this is con-

COLORADO HIGHWAYS

Effect of Length of Cut on Output and on
Relation Between Turning Time and
Working Time. Average Management

With 134 Cubic Yard Wagons
(Loading distance, 76 feet; loading time, 23

seconds; exchange time, 18 seconds; time
losses, 10 per cent.)
N. B.—A loading loop consists of a run

down the cut, a turn, a run u

the cut, and a
second turn.

In developing this table, a half
loop—one run and one turn—has been used.
By this device the *“length of cut” may be
compared directly with plans for construction
work. The output in loads per hour and the
percentage of working time and time used in
turning are the same as they would be if the
whole loop were used.
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Feet Sec. Sec. Sec. Sec. Sec. No. P.C. P.C.
1 6 23 .. 456 T 76 48 60.0 30.6
2 160 46 18 456 11 120 60 37.56 38.3
3 226 69 36 45 16 166 66 27.3 41.8
4 300 92 bH54 46 19 210 69 21.4 43.8
6 376 116 72 46 23 266 71 17.6 45.0
6 460 138 90 45 27 300 72 16.0 46.0
7 626 161 108 456 31 346 73 13.0 46.7
8 600 184 126 46 36 391 74 11.6 47.1
9 676 207 144 46 40 436 74 10.3 47.5
10 760 230 162 456 44 481 756 9.3 47.8
16 1,126 345 252 46 64 TJ6 76 6.4 4%.9
20 1,600 460 342 46 85 932 T7 4.8 49.4
trary to the general impression. This is

due to the fact that the radius of the turn
is largely governed by the grader and
ground conditions rather than by the flex-
ibility of the prime mover. It is so easy
to shift a tractor into high gear that it is
surprising to find that no effort is made
to do so in making the turns on the ma-
jority of jobs. Where the cut is long, a
few seconds saved in turning is not so
important, but where the cut is short and
the turning time is 50 to 756% of the total
time, a few seconds saved at each turn to-
tals very high in a day’'s work.

In calculating the cost of a job using
elevating graders, the contractor should
pay especial attention to the lengths of
cuts and the relative amount of side bor-
row. With an elevating grader this has
entirely different bearing from the prob-
lem where Fresnos and wheelers are
used.

Another loss of time comes in loading

11

the wagons. This dépends chiefly upon
the cross-section of bite and speed of
grader, but also upon the excavated ma-
terial that is lost along the edge of the
belt and by spilling from the wagon.
From such observations as have been
made, it appears that this loss may
amount to from 5 to 10% of the material
taken out by the disk, particularly in
light loam and sandy soils.

Another important factor in time losses
is the period used in exchanging wagons.
This averages about 18 seconds, but was
found to vary in different jobs from 9
seconds to 52 seconds. This is the most
conspicuous and perhaps most avoidable
loss which the contractor encounters in
elevating grader work. If the replace-
ment wagon follows the loading wagon
with the noses of the horses against the
tailboard of the wagon ahead, the ex-
change would be theoretically possible in
about 4 seconds, the distance from the
tailboard of the forward wagon to the
back of the replacement driver’s seat be-
ing about 14 feet and the belt about 3 feet
wide.

The most common cause of failure to
exchange wagons in five or six seconds is
inadequacy of the wagon supply. Many
contractors seem to consider that the ele-
vating grader is a piece of equipment for
loading a train of wagons, rather than
that the grader is the primary tool and
the wagon supply should be selected to
handle all the material that it can be
made to produce.

On the jobs studied it was the rule
rather than the exception to find replace-
ment teams walking from 20 to 100 feet
behind the wagons they are to replace.
Ten seconds exchange time is lost if this
distance is 40 feet. Another point is that
the load should be finished with the belt
over the rear end of the wagon. If it is
finished with the belt just back of the
driver, two additional seconds are re-
quired in making the exchange. Another
important point is that the loaded wagon
should not turn out at right angles, but
should drive ahead at an angle so as not
to interfere with the replacement wagon
instantly taking the loading position; the
loaded wagon then standing until the re-
placement wagon passes.

Reducing the average exchange period

(Continued on page 24)

Effect of Various Losses on Elevating Grader Output

Theoretical maximum production of grader at plow, cubic yards per 10-hour day.

Grader speed 3% feet

Bite

40 per

cent
9,000

Rate at which material is delivered by grader while it is loading wagons, cubic

yards per 10-hour day................

For 114 cubic yard wagons:

....................................

2,000

Portion of grader time spent in loading wagons (based on average length of

cut of 450 feet)..................

............................ per cent

Portion of grader time that can, under good management, be spent in load-

ing wagons (450-foot cut)........

............................ per cent 62

Resulting average production per 10-hour day as now obtained...cubic yds.
Average production per 10-hour day reasonably possible with good manage-

ment ........000.. e eeeeeeeeeas

For 2 cubic yard wagons:

.......................... cubic yds.

1,240

Portion of grader time spent in loading wagons (based on average length of

cut of 450 feet).................

............................ per cent

Portion of grader time that can, under good management, be spent in load-

ing wagons (460-foot cut)........

............................ per cent 64
Resulting average, production per 10-hour day.................. cubic yds.

1,280

® Contractors should endeavor to work in this field.
t Contractors now customarily work in this general field.

Grader speed 3 feet

per second per second

Bite Bite Bite Bite Bite
60 per 60per 40per 650per 60 per
cent cent* cent cent} cent
5,000 5,000 4,000 4,000 4,000
2,600 3,000 1,600 2,000 2,400
50 45 42

60 58
800 900 1,010

1,600 1,740
67 53 50

63 62
1,676 1,860 910 1,060 1,200
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The Dulletin Board

Wilson to Handle Sales

for Western Equipment Co.

Another change has been made in the
fleld of road machinery and equipment
dealers in Denver. Announcement is
made that the Wilson Machinery Com-
pany, headed by Harry P. Wilson, has
taken over the sales organization of the
Western Equipment Co., located at 1936-38
Market street. The offices of the Wilson
concern, formerly at 1626 Sixteenth
Street, will be closed, and the firm will
make its future home at the Market
street address.

The transfer of the accounts held by
the Western Equipment Co. was made to
Wilson on August 1. Under the new
arrangement the Wilson concern will
have complete charge of the sales of all
equipment formerly sold by the Western
Equipment Co.

A list of the manufacturers to be repre-
sented in the Rocky Mountain territory
by Wilson is as follows:

Austin Western Road Machinery Co.,
road machinery; Western Wheeled Scra-
per Co., fresnos and plows; Byers Ma-
chine Company, small crawler and truck
cranes; The Koehring Company, concrete
mixers and heavy duty shovels and
cranes; The Heil Company, truck bodies
and hydraulic hoists; The C. H. & E.
Mfg. Co., pumps, hoists and saw rigs;
Construction Machinery Co., Wonder tilt-
ing type concrete mixers; Barber-Greene
Co., conveyors and loaders; Metal Forms
Corporation, road and building forms;
the Cleveland Wheelbarrow Co., concrete
carts and wheelbarrows.

It is announced that Harry P. Wilson
will be in complete charge of the sales
organization. The present force of sales-
men of the two organizations as well as
the office force, with a few exceptions,
will be retained, it was said.

Clinton-Held Co. Agents
for Spears-Wells Line

Sales of all equipment manufactured
by the Spears-Wells Machinery Company,
Oakland, Calif., will be made through the
Clinton and Held Co., 1601 Wazee street,
Denver, in the Rocky Mountain territory
in the future, according to announcement
made by L. L. Clinton, president of the
latter concern.

Lines manufactured by the Spears-
Wells concern include loaders, road and
street scarifiers, road drags, portable
compressors and asphalt heaters.

On July 25 the Clinton-Held concern
took over the stock of parts for Best
Tractors formerly handled by the Wilson
Machinery Co. At the same time a $25,000
stock of parts for Holt tractors was re-
ceived from the Caterpilllar Tractor Co.,
which now operates the plants of both the
Holt and Best concerns, under a recent
consolidation agreement.

The products of the Caterpillar concern,
which includes all size tractors formerly

produced by Holt and Best, will be dis-
tributed in Colorado and Wyoming by the
Clinton-Held company. Five models of
tractors for every class of tractor work
are included in the line.

Il1 Health Forces Corson

to Retire from Business

During the week of July 20 the newly-
organized concern of Ray Corson Com-
pany, with offices at 1732 Wazee street,
passed out of existence. The sudden
closing up of the affairs of the firm, when
it was just getting under way with a large
line of construction equipment accounts,
was due to a breakdown in the health of
Mr. Corson, who was ordered by his physi-
cian to take a year's leave from business
worries.

Practically all of the accounts held by
Mr. Corson, including the Barber-Greene,
C. H. & E. and Heil lines, were taken
over by the Wilson Machinery Co. Mr.
Corson is well known in the construction
equipment field in Denver. He was for-
merly sales manager of the Western
Equipment Co.

P & H Adds New Machine to

Big Family of Excavators

The P & H family of excavators has re-
cently been enlarged by the development
of a new 3-yard full revolving gasoline
or electric machine, mounted on Corduroy
traction and is known as Model 204, ac-
cording to Paul Fiztgerald, Rocky Moun-
tain sales representative.

This machine, which is designed and
built by the Harnischfeger Corp., Mil-
waukee, resembles other P & H models
in that it involves the same general prin-
ciples of construction and operation. This

machine handles a 34-yard dragline or
clamshell bucket on a 30-ft. boom and has
a rated lifting capacity of 13,000 1bs. at
10 ft. radius, which is 759% of its tipping
capacity. It meets a distinct need for a
light weight, sturdy, fast, powerful and
durable machine, possessing great mobil-
ity and ease of control.

Pigg & Son Break Another
Record on Alley Pavement

Another concrete’ paving record went
by the boards on July 22, when W, F,
Pigg & Son, Denver contractors, com-
pleted 84 blocks of alley paving in the
city of Denver. Seven paving districts
were paved by this concern, starting on
May 21.

In executing the contracts on these
seven paving districts Pigg cut his cost
5 per cent from his last year’s low run,
while at the same time he increased his
output of concrete about 75 per cent. His
high run was 1,610 square yards of con-
crete laid in eight hours, with 2560 cubic
yards of mixed concrete. His average on
the seven districts was slightly less than
1,400 yards per day. Last year he avei-
aged only 750 yards per day.

Two Ford trucks were used in handling
the mixed concrete from a Rex 14-E paver
located in the street and fed by hand
from stock piles. On many days the paver
ran over 1,500 yards in 8 hours.

The paver was the same used by the
Pigg firm in breaking the state highway
paving records on the Fort Morgan and
Merino concrete pavement projects.
Foreman Butch Steen was in charge of
the work.

Charles Pigg stated that the paver is
now being used on a $145,000 curb and
gutter contract which Pigg & Son are
doing in University Park subdivision for
the city of Denver.

MIXER CREW BREAKS RECORD—Showing Rex paver owned by W. F. Pigg & Son,

contractors, in action on alley paving job in Denver.
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SERVICE TODAY

NASH FWD
HEAVY AVIATION
GENUINE FACTORY PARTS

LIBERTY

LIBERTY
* TRUCKS & PARTS COMPANY

Sugar Building
1532 16th Street, Denver

Exclusive Distributors: Woods Hydraulic Hoists
and Bodies—F W D Trucks

Send your order today—We will ship today
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County Commissioners
Let us help you Solve
Your Dirt Road Problems----

The surfacing materials used on the Overland Park
track during the recent automobile races held in Denver
were prepared and applied as per our direction.

We were asked to produce a mixture of sand and
adobe soil that would eliminate, as far as possible, a
slippery or “skiddy” surface. After a series of cxperi-
ments a mixture of these two soils was produced which
not only retarded skidding, but compacted in such a
manner as not to “dig out” or become rutty and chucky
with traffic.

So perfect was the mixture adapted to fast automo-
bile traffic that the racers were driving over the track
at a rate of 75 miles per hour, less than one hour after
a heavy downpour of rain which fell on the afternoon
of July 18.

The world famous drivers declared they had never
driven over a faster track or a better surface.

We can solve like dirt road problems for you. Give
us a trial.

The Pierce
Testing Laboratories,

730 Nineteenth St. Denver, Colo.
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Bridges and Structural
Steel

For every purpose

Plans and specifications gladly
sent upon application

Minneapolis Steel & Machinery Co.

Denver Office, 15th & Wazee
Denver, Colorado

When writina advertisers. nleagse mention Colorado Highways.
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