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Entrance to Turkey Creek Canyon in Jefferson County, looking out over
the plains. A good idea is given here of the type of constrie-

tion followed on precipitous mountain sides.
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rado Springs.

T. J. Euruart, Commissioner, J. E. MarongeY, Chief Engineer.

STATE HIGHWAY COMMISSION

L. Boyp Warpsripae, Chairman, Distriet No. 5, Meeker.
Leonagrp E. Curtis, Vice-Chairman, Distriet No. 2, Colo

Frep J. Raprorp, District No. 3, Trinidad.
Freperick GoBLE, District No. 4, Silverton.

Ersmer BE. Somwmurs, Distriet No. 1, Denver.

COUNTY AND DENVER ROAD OFFICIALS

ADAMS—Fred O, Pearce, Brighton; Peter
Y HErian, Brighton; Peter Oleson, Westmin-
ster; H, G. Tiffany, Denver; Harry C. Flan-
ders, Bennett,

ALAMOSA—Robert Ginn, Alamosa; Chas.
M. Johnston, Alamosa: A. 1 Headlee, Monte
Vista, Cris Wallrich, .\1'-.mu~r-1, D W, Kirk-
patrick, A.amosa.

ARAPAHOE—Harry €, Curtis, Littleton;
AL pL Goddard, Littleton; Theodore Taylor,
Englewood: Do J.  Crockett, Littleton;
Ernest Quick, Aurora.

ARCHULETA—Eleanor H., Todd, Pagosa
Springs: R. A. Howe, gosa Springs; Fred
Catchpole, Pagosa Springs; David Hersch,
Pagosa Springs; Grant Shahan, Chromo,

BACA—Cha 15, Howell, Springfield; J.
H. Ih, Terral, Springfield; Geo. W. Elley,
Stonington; Jas. A, Stinson, Springfield;
Onda Young, Two Buttes.

BENT—J. W. Nelson, Las Animas; C. W,
Beach, Las Animas: 13 © MeMave, Me-
Clave;, D, I Heizer, Las Animas, Levi
Dumbauld, Las Animas.

BOULDIE It——-l-l ancis  Beckwith,
Arthur Boulder
Boulder; ]i 1._ \ll.alr"l. Loangmont & Boulder;
Guy Miller, Boulder & Nederluand,

CHAFFEE—F. A, Bromley, Buena Vista;
Hownrd Sneddon, Salida; O. 8. Mason,
Buena Vista;, J. Glenn, Salida; W, L.
Philborn, Salida.

CHEI ENAE—E. H. Akerly, Cheyvenne
Wells; D, H. Zuck, Cheyenne Wells; Walter
Hau.say, Kit Carson; .\nton 1. Jouanson,
Wild Horse; J. W. Shy, Cheyenne Wells,

3 .i CREEK—Benj. A. Holley, Ldaho

. Ly MeFadden, Georgetown; W,
‘, Idaho Springs; T. W. Cunningnam,

Georgetown; i-, F. \ufh: Idaho Springs.

CONEJOS Gonzales, Magote;
Frank E. Hn:m.t- M =8 W, Mettlure,
Antouito; kFrank Russell, La - R -
Cantu, Manas

COSTILLA—Amos 7. Rodriguez, San
Luis: A, H. Martin, San Luis; 8. N, Smith,
San Luis; T. Manchego, Garcia: W, R,
Morris, Ft. Garland.

CROWLEY—J, E.
W. Walter, Ordway;
way: Frank MeN:
Cowden, Olney Springs,

CUSTER—I., H. Schoolfield, Westeliffe;
\m..nu |\.||1|u.‘ Silver ClHI; Harry Kettle,
Westeliffe; Chasg. A, Barton, Wetmore; F,
8. Canda, Westellffe,

DELTA—IL. K. Gibbs, Delta;
Cook, Lelta; J. E. Beckley,
J. Harshman, Cory; Charles T.
Paonia,

DENVER—J. A, Burnett. Mgr. lmprove-
ments and Parks; ¥, J, Altvater, Highway
Commissioner; J. B, Hunter, Engineer,

DOLORES—Thos, C, Young, Rico; A, E.
Arms, Rico; G. L. Guarren, Rico; Chas,
Engel, Rico; R. Bradfield. Lewis.

DOUGLAS—Harry Jones, Castle Roek;
D, N, Siewart, Castle Rock; 8. H. ."_-‘lu-mn
Sedalia: Ed. G, Seidensticker, Castle Rock:
Jas, P, Melnroy, Larkspur.

EAGLIE—Mrs. Ora R. Kelly, Red CILiff;
W, H. Lea, Gypsum: M. A, Walsh, Red
Clff; T. J, Dice, Eagle; Andrew Oleson,
Gypsum.,

ELBERT—Frank D. Hart, Kiowa; C. A,
Mathews, Elbert; . A, Huff, Simla; Freil
L. Albin, Klowa; Wm, J. Park, Kuteh.

Boulder;
5. A, Greenwood,

Downey, Ordway; L.
Wi, roadbent, Ord-
ar  City; J. H.

Oliver B.
Delta; Thomas
Rule,

El. FPASBO—FE. A. Jackson, Colorado
Springs; . O, Ford, Colorado Springs; J.
W. Potter. Fountain; Harry A. Scholton,

Colorado Springs; J. B.
sSprings.
I REMONT—Jonathan  Seaman, Canon
; James Bunten, Canon City; J. V. Me-
Florence; G. V. Hodgin, Canon
. Belknap, Hillside,

Fawler, Colorado

Nore—In the appended hst of
county officials the first name in each
county is that of the county clerk, the
second name is that of the county sur-
veyor, and the last three names are
those of cownty conumissioners.

GARFIELD—Carleton 1. Hubbard, Glen-
wood Springs; P. €, Thurmond, Glenwood
Springs; . F. Grace, Glenwood Springs; R
P, Coulter, New Castle; Geo, Newton, De
Beque.

GILPIN—Frank G. Moody, Central Clty;
8. A, Rang, Central City: Joseph DBorzago.
Black Hawk: Neil MeKay, Central City; R
I, Hughes, Russell Guleh.

GRAND—H. J, Harrison, Hot Sulphur
Bprings: F. L. Huntington, Hot Sulphur
Springs;  Simon  Olson,  arshall;  J.
Cather, Kremmling: J. B, Stevens, Fraser.

GUNNISON—C., . MeWilliams, Gunni-
son; J, H., Robinson, Gunnison; 1.
Whalen, Crested Butte: Geo. L. Miller, Gun-
nison; C, L. MeDonald, Gunnison,

HINSDALE—L, . Shull, Lake City: E.
L. Defenbaugh, Lake City: Jno. C. Gavin,
Lake City; K. W, Wiley, Lake City; & W,
Soderholm, Lake City.

HUERFANO J. G, .-\n-hnlet'l. Red
Wing; J. O. Francisco, La V » Walter
Hamilton, La Veta; J. T. Tr qullu Red
Wing: Chas. . Furphy, Walsenburg,

JACKSON—I. N. Butler, Walden; M, C.
Ward, Walden: A. J. Monroe, Wadiuen; :
3, Mellen, Coalmont; Chas, 1. 1", Winscom,
Walden.

JEFFERSON—Frank N. Felch, Golden:
Chester A. Lytle, Critehell; J. R, Cruse, Mt
Morrison; Gug A, Johnson, Golden; R. L.
Downes, Evergreen,

KIOWA—Ed, M, Low. Eads; C. E. Bell,
Eads: . €. Wolever, Eads; Wurt Bailey,
Towner; Ed. Houston, Arlington,

KIT CARSON—Miss Clio 8. Judy, Bur-
lington; D. D. Buck, Flagler: 1. D. Mes-
singer, Stratton; A, L. Anderson, Burling-
ton; J. O. Hendricks, Seibert.

LAKE—John Gregory, Leadville; Fred J.
MeNair, Leadville; I3 H, Martin, Leadville;
Dan  Colahan, Leadville, Geo. Bennett,
Leadville.

LA PLATA—Helen Galloway, Durango;
W. H. Wigglesworth, Durango; Ole M. Lee,
Durango; Geo, Olbert, Oxford; Jacob Fritz,
Durango.

LARIMER—G. R. Cushing, I't. Collins;
James G, Edwards, FL  Colling; J. M

Loveland; Harris Akin, Ft. Col-
. M. Garrett., Laporte.

LAS ANIMAS—Juan B. Romero, Trini-
dad; Hal Barnes, Trinidad; A. G. Prosser,
Trinidad; J. J, Cordova, Aguilar; Robert .
Scott, Trinidad,

LINCOLN—Ienry o. Johnson, Genoa: J.
W. Pershing, Limon; Alex MeCallum, Ar-
riba; W. M. Smith, Rush; Ed. Riekenberg,
Hugo,

LOGAN—Mabel . Whiteley, Sterling:
John W, Black, Sterling: Arthur W, Hand,
Sterling; €. M. Morris, Fleming; W. K
Henning, Peetz,

MESA—Chas. 8, Jones, Grand Junction;
Frank R. Hall, Grand Junection; Gus J,
Johnson, Grand Junction; Geo. M. Masters,
Mesa, D, Gover Rice, Grand Junetion,

MINERAL—Wm, G. Messinger, Creeds;
8. B Collins, Creede; Chas, H, Lees, Creede;
James “Seward, Creede; A. M.  Collins,
Creede,

MOFFAT—Mrs., T. O.
W. P. Finley, Craig: Thomas A. Forkner,
Cralg: R, 8. Hamilton, Hamilton; R, B
Overholt, Maybell

Haughey, Craig;

MONTEZUMA—Samuel M. Burke, Cor-
tez; Geo, Mills, Mancos; I 13 Dunlam,
Dolores; Chas. B, iu_all\. Manecos; W. 1L
Myler, Dolores,

MONTROSE—T. W
W. H. Fleming, Mont
Montrose; Howard
Cory S, Heath, Montr

MORGAN—A. H, A s, FFt. Morgan; J.
A, Gilbertson, Brush; Hurley, Ft. Mor-
gan; J. K. Samples, Broush; J. H. Oshorn
Wiggins.

OTERO—Oran Walker, La Junta; Mark
Lenson, Rocky Ford: W. I, Green, Rocky
Ford; J. N. Jolinston, Manzanola; Geo,
sary, Lo Junta.

OURAY—R. Whinnerah, Ouray; J. H,
Doran, Ouray; W. 8. Rose, Ridgway; Geo,
3. Croft, Ouray.

PARK—Harry L. Maver, Fairplay; W, H,
Powless, Alma; G, 8. Singleton, Shawies;
J. . Rhodes, Fairplay, J. Tol. Witcher,
How bert,

PHILLIPS—Geo, l. Coleman, Holycks;
C. A. Guernsey, Holyoke; PFred . Hotaling,
Holvoke; Albin Johnson, Haxtun; Lyman
Foster, Holyoke.

PITKIN—Mary E. Mellor, Aspen; Chas.
8. Armstrong, Aspen; B, M. Strawbridge,
Azpen; I, J. Grover, gspen; J. J. Gerbag,
Aspen,

PROWERS—L., M. Markham, Lamar; F.
W. Smica, Holly; Fred Williams, Wiley; J.
B. Rhodes, Granada; O, P, Knuckey, Holly.

PUEBLO—Wm, DBarber, Pueblo; €. A
Recse, Pueblo; Geo, Hervington, Pueblo; J.
M. Sare, Pueblo; J, C. Harbour, Puebio,

RIO BLANCO—C, J. Wilson, Meeker; D.
Kirk Shaw, Meéecker: Fred A, Nichols,
Meeker; J. A. Bills, Meeker: H. 8 Harp,
Meeker.

RIO GRANDE

Monell, Montrose;
se; Johin W. Lamb,
Steele, Montrose;

H. G. Trapp, Del Norvie;
W. W. Relilly, Mnlllu Vista; August J.
Weiss, Del Nort W. W. Wright, Monts
Vista; M. 8. Woods, Monte Vista,

ROUTT . D Crawford, Steamboal
Springs; C. W. Harkness, Hayden; Claude
J. Smith, Clark; Wm, Scheer, Oak Creek;
Henry J, Summer, Hayden.

SAGUACHE—Birt Clare, S8aguache; A, H,
Smith, Saguache; Geo, Woodard, Sugu $
A. V. Shippey, Villa Grove; Aidam Deitr
Center,

SAN JUAN—C. E. Dresback, Silverton;
A, W. Harrison, Silverton; Gail Munyon,
Silverton; J. Ernest Shaw, Sliverton; Ed-
ward Meyver, Silverton.

SAN MIGUE ian O, Kenyon, Tellu-
ride; Ben W. Purdy, Telluride; T. B. Me-
Mahon, Telluride: A, 'T. Woods, Placerville;
J. R, Galloway, Norwood.

SE Nellle £, Nichols, Seidg-
wick: E. €. Hamilton, Sedgwick: H. H,
Hodges, Julesburg: Frank XNagel, Jules-
burg; J, G. Mowbray, Sedgwick.

SUMMIT—Gen. . Forman, Breckenridge;
James D, Galloway, Breckenridge: A Lind-
strom. Dillon; W, H, Hampton, Frawley:
Eli Fletcher, Breckenridge.

TELLER—J., H. White, Victor; E. P
Arthur, Jr., Cripple Creek; T. J. Wicks,
Cripple Creck; Tom Foster, Woodland Park:
L. N. Riley, Victor.

WASHINGTON—L, Roy Cummings, Ak-
ron; Elbert Lew Akron; Homer Evans,
Akron; R. M. Buckmaster, Abbott; K Al
Lewis, Burdett.

WELD— .as BE. Littell. Greeley: L. L
Stimson, Greeley: A. F. Peters. Mead;
Elmer Rowe, Greeley; J. W, Birkle, Platte-
ville,

YUMA—John Adeock, Wray: A, C, Cary,
Wray; Harry F, Strangw 5, Wray: H. W
Jackson, Yuma; Alex. Shaw, Wray,




I N | IH\|IH|WI\P1|\1\|H!|\\HMW

ImllllllllllIII1III|IIIII|]IIlIIIlII[IIIiI[IIIlIlIIII!IIIIII]IIIIIIIJIIlIIIIl]II .

s i i ||"Il|||\|“|||m
ullHlIu “_ il 1||| COLORADO HIGHWAYS

4 umunumummuwu
I

COLORADO HIGHWAYS BULLETIN

o IIIII1IIIIIIIJ!||lI|IIiI[I|IIIIIIiIIlIIINIIIIllII]lIIlIII1IIl||llIi[||1III|I1IIIIIII |If|
4 |\
ot
& |
4
1§
3

: - ..-flf:f‘-t: 5 | Hl
il e u‘"‘
) | ‘f""' p i ".'-.'._'- ;I ||[ |||I
g - SRitet o 1R - - e : ||F il
4 R L Gae o F T 11! l\uﬂ"
— D, ) . il =4 3 ‘l iy Il
—— 4l ||H|
Looking into the walls of Mt. Massive, Colorado’s highest
peak, from the summit of Teunessee Pass. lll““h Ui ;”' J]“i"“
Il

. |||
CONTENTS

III
||||||lh ‘|:| W m”
f ; Il H‘
S ||| H]lnmlim“ ||i||||‘"[| |
PEONHISDIOCR: o v i 2 e o arsiaim s s s 5.5, BT 5 1
The Legislative Road LOE .......civctuencennsianceansassas B
The Road That's a Friend to Man (Poem) ..........coivunnn
* Nationa

[||1 ik HI

1 Highways and the Missing Links. Roy D, Chapin..
Good Roads and County Commissioners. W. H. Emmons. ...
Wanted—Campsites for the Motor Gypsy

Grade Limiis and Traffic Conditions. J. E. Maloney.........

H““ “|||1|”“‘|‘| Ill :Il|i|il“'|||lllm ““ l
‘ ‘“ “”;:| o |Iilr“|||m""” l“

oy
I - |

Common Drainage Problems. John S, Whittaker........... 1
RAEOPIAL o imssnsiisa Tt aatis 40 AR A R SR B T LA 14 .II'
Laying the Dust of the Bond Issue Bill. T. J. Ehrhart...... 15
Colorado’s Road Management and Control—U, 8. Public Roads 17

The Blue Lodge of Colorado Road Builders

““l I
I "|l |

i "
................. 19 “ |||1|" l|||

il |||mlllll]llil
Sign-Posts Along the National HigBhWAYS «.....eveeneneeen. 22 llHu i 'i||1|Il|l
Road Work and Road Builders the State Over

: ate OFer iy 2 ||| il l||| I H "m
; il Wi
x‘,“_ ‘:“‘T b e s I e 'i" il umlnlm

‘ees sSu gg t ]

o

! ers i Auto

Furmors and Auton.....____ ___ ___ ‘ill.,m |||1||m, 'lli"huﬂli 1'1
' -~ =,

“" ||“| |||ﬂ"l“

o “ﬂlmulm li

| Hmr il s
% £ ‘ Colosds Eiighewss || Hm MIH!L”}I“ "m““”“ ”‘” H“.l

HH\!IIHHHI

WlﬂWIll\)llW!HHW\UWIl\<il\Ui1\\M\lml\\\\\\lummnm!!i

BULLETIN

||| Illlllillliluuu ™

epartment

Den Cl rado.

With the approval of the Colorado State Auditing Board.

Addr n.ll mmu l ations to Colo a.do H_ighwa.y D pa. rtment,
tntlnPyk nson, editor, Colorado
Owin arily limited editi D
will b lmp sihl t di t ibute it free to an r tit
tion ther than state and cm.mty i l y anz In th
pla i g nstr u ction of highw s i hig y gi
ering, w pap 5 an d perio d!cal d i tl
d iigt obtain Colorado nghwy can
for ach n mber desired A sociations d t a ut th
magazin an bl. in it at cost in lots of fro cop
Subsecription Price, $1.00 per year.




COLORADO HIGHWAYS BULLETIN

Fleeting Vistas, Endless Curves, Vast Chffs! It i1s the Phantom Route

The road up Phantom Canyon, Fremont County, that once was a railroad right-of-way.




COLORADO HIGHWAYS BULLETIN

FEBRUARY, 1919

The Legislative Road Log

A discussion of the national highway bills and what Colorado
must do to meet federal apportionments

EVER in the history of the nation has there been

such a universal interest in the good roads question

as now, manifested by the unprecedented number
of road bills before Congress and the state legislature, all
looking toward the expenditure of millions for making a
national hichway system from the present disjointed pateh-
work of improved roads. In the Colorado legislature alone
nineteen road bills and one joint resolution have been intro-
duced, all touching upon the road question.

Just as this issue of the Bulletin is ready to go to press
the State Highway Commission has received a wire from
Washington containing the information that the Bankhead
bill has been attached to the Postoffice appropriation bill
a8 4 rider, and in that form it is extremely probable that
the measure will carry.

The Bankhead bill, introduced in the senate by Senator
John H. Bankhead, chairman of the Committee on Post
Offices and Post Roads, to which all highway legislation in
‘the upper branch of Congress is referred, originally provid-
el for an appropriation of $50,000,000, to be immediately
available ; $75.000,000, available July 1, 1919 ; $75.000.000
available July 4, 1920, and $100,000,000, annually to July
11924, Tt also provided for a wider interpretation of the
“words *post road,”” to cover any road that might so be used
A bill by Senator Swanson, which is said to have been ree-
“ommended by the United States Bureau of Public Roads.
and Representative Browne in the House, are practically
identical, according to information received, with a possible
gxeeption in the Swanson bill, highly important to Colorado

and the western states. This will be discussed later.

The telegram received by the hichway ecommission
would seem to indicate that the Bankhead bill has been
amended by the committee so as to eut off the appropriation
after the third year, although further advices may be to
the contrary.

Taking the telegram as a correet statement of the
present reading of the bill, however, this would mean that
there will be available for road building in Colorado from
federal sources, as soon as this bill is passed and is signed
by the President, the following sums in round figures:
Immediately available for Colorado, $880,000; available
July 1, 1919, $1,320,000 ; available July 4, 1920, $1,760,000,

But these appropriations will not be awarded the state
unless they are met by funds from state sources, and the
present income of the Colorado Highway Commission is no
more than sufficient to maintain the road system already
improved. It is highly imperative, therefore, if the state
is to receive the benefit of these funds, that the $20,000,000
hond issue be voted. Even then some method will have to
be devised to meet the appropriation for this yvear.

To refer back to the Swanson bill it may be stated that
the late Logan Waller Page, who died in office as Director
of the Burean of Public Roads last December, had present-
[Ehrhart when
here recently, a plan for allotting federal aid funds to the
various states nupon a basis which the several states would

ed to him by Highway Commissioner T. .J.

be able to meet. This basis was figured upon five factors:
of assessed total for the United
States: miles of road per square mile of area; rural popu-

lation per square mile of land area; per cent. of total mile-

Per cent. valuation to
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age in the United States and population per mile of road.
The product of these figures resulted in the division of the
states into four elasses: those which should meet the federal
apportionments on a 50-50 basis, or dollar for dollar; those
to meet them on a two to one basis; those on a three to one
basis, and those on a four to one basis. Colorado was ranked
among thirteen western states in the latter class, . ¢., she
would be ecalled upon to put up one dollar of state funds for
four dollars of government funds. Mr. Page approved this
idea, but before he had returned to Washington his death
oceured. His suceessor, acting director St. John Wilson,
wrote Highway Commissioner Ehrhart within the last three
weeks that the bureau had

deposit state bonds, drawing interest at four per cent., to
cover the amount advanced to them. The four per cent.
interest shall pay the three per cent. rate on the United
States Highway bond issues, and also establish a sinking
It is also provided further
that the Federal Government shall pay yearly to the de-

positing states two per cent. of the amount deposited. to be
expended in maintenance.

It is apparent, however, that the Senate Committee
has taken a legislative short eut, and favors the bill pre-
sented by its chairman, as related before. The Congress
of the United States, among all legislative bodies, exercises

this peeculiar prerogative of

fund to pay for these bonds.

been advised of Mr. Page’s
approval before his death
and made this recommenda-
tion to Congress. The idea
also appears in the senate
hill by Senator Reed Smoot
of Utah. Upon request of
the federal road officials and
state road officials of Utah
the state highway commis-
sion sent its  recommenda-
tions and tabulations both
to  Washington and Salt
Lake City. The Smoot bill,
it is believed, represents the
recommendations of the
("tah Highway Commission,
and econsequently the Colo-
rado plan appears in this
hill.  Senator Smoot’s hill
provides for the formation
of a United States Highway
Commission, to be composed
of the chairman of the Sen-
ate Committee on Post Offices
and Post Roads. the chair-
man of the House Commit-
tee on Roads and the Direc-
tor of the Bureau of Publie
Roads. It proposes to issue
bonds to the amount of
$1,000,000,000, the proceeds
of which will be distributed
to the states in proportion to
the average percentage of
their percentages of popula-

are strong,

The Road That’s a Friend
To Man

From the Plateau (Colo.) Voice.

Let e live vn a house by the side of a road
Where the race of men go by—
But not such a voad as | have now,
With its dust when the season’s dry.
Roads are good, they are bad, they are weak, they

Built on many a diverse plan.
But I'd like to Live by the side of a road
That 1s always a friend to man.

Let me live in a house by the side of a road
Where flows, like the rich, red blood,
A cawrrent of life, cars, flivvers and trucks,
Not a highway composed of mud.
Who could dwell in content by a rut-slashed track,
Rock-strewn from Beersheba to Dan?
Let me live tn @ house by the side of a road
That is always a friend to man.

[ can live only once, so why should I stay
Where daily off ends my eye,
A crooked streak of mud or clay,
Scooped out by the passers-by?
I don’t like to sit in the scorner’s pew,
Nor ““hurl the cynic’s ban,”’
But ye gods!—for a road that all the year through
Can be counted a friend to man!

attaching riders to the ap-
propriation bills, and the
passage of the appropriation
hill earries the rider with
it. the rider often being at-
tached by mutual agreement
and thus avoiding a long
drawn out fight over a legis-
lative subject. Present ad-
viees do not state whether
the Banlhead bill as amend-
ed by committee requires
states to meet federal appro-
priations dollar for dollar,
or according to their ability
to pay.

The National Highways
Transport Committee has re-
quested all good roads
bodies, influential ecitizens,
clubs and other organiza-
tions to wire their senators
and representatives to sup-
port this Bankhead rider, as
this seems the best thing at
this time to do. If passed it
insures an expenditure of
$225,000.000 for good roads
by the government as a fed-
eral aid to states, but it also
is a warning in good time
that the states themselves
must prepare to meet the
appropriation by loeal bond
issues if they wish to remain
in the forefront of progress.

tion, total assessed valua-
tion, and total mileage of public highways. Iighway Com-
missioner Ehrhart’s recommendation, made last November,
was that $100,000,000 in bonds be issued, apportioned to
be sold at par in the states and paid into the state treas-
uries to be used by the state highway commissioners in
building roads.

The Smoot bill deviates from this plan further by pro-
viding that, when money is supplied to the states, they must

Naturally the states that
provide sueh funds will be those to receive the benefit of the
appropriation. 1f Colorado is to receive its share this year
provision must be made though the imposition of special
taxes, such as transferral of inheritance tax, or a gasoline
tax, to raise some $800.000 for duplication of the federal
apportionment prior to the bond issue. Competition be-
tween the states for these reconstruction funds will he
fast and furious.



taken on a large seale in the United States, it

was a common belief that traffie was loeal. It
was argued that as highway transportation could not hope
to eompete with railway carriage over any great distance,
the problem of construetion of roads was that of linking up
eommunities without considering those communities either
in their relation to the state or to the United States.

For the purposes of debate, the statement that high-
ways transportation eannot compete with rail lines may be
accepted without argument, sinee it is generally conceded
that the low rates which prevail on long hauls on rail lines
cannot now be met by even the most efficient form of high-
way transportation, which is the motor truck.

But to argue from that hypothesis that highway trans-
portation is local in character is to fall into a common
error which has resulted in the ereation of many uncon-
nected links of highways all over the country and which,
beeause of their isolation, have had a tendeney to incerease
costs of transportation and consequently the cost of com-
‘modities, sinee traffie either originates along or travels over
the road at some stage in its progress from the producer to
the consumer.

Take the case of Pennsylvania and Maryland as a con-
‘erete example in hand. The state highway departments of
these states have recognized for a long time the desirability
‘of connected gateways, vet today there are but three of (he
main highways leading out of Maryland infto Pennsylvania

COLORADO HIGHWAYS BULLETIN
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The Palisades on the Grand River in Mesa County, from which the prosperous fruit shipping town of Palisades takes
its name, and a typical orchard of the section.

National Highways and the Missing Links

Roy D. Chapin, Formerly Chairman, Highwavs Transport Committee,
Council of National Defense.

ITIEN the construetion of roads was first under-

which are linked up with through highways in that state.

Analyze, if vou will, the gateways between any other
states in the Union, and vou will find a similar condition
prevailing, with the exception that the farther one travels
from the congested traffic centers, the less likelihood there
is of finding connected systems between the states.

The reason is not diffienlt to find. Sinee the day when
road building first began in a modern sense in this coun-
try, the highway departments have always been handicapped
by a scareity of funds. As they have gradually pushed out
their new, modern-type roads, the benefits derived there-
from have become so generally appreciated that there is a
constant demand for more roads going up from every com-
munity in every state.

It frequently happens that a highway carrying heavy
traffic may lead right to the boundaries of a state, there to
link up with a distriet where traffic is not heavy or where
the residents have not been so insistent, for one reason or
another, for the improvement of the road. The result is
that the state department has naturally considered first the
demands of its own publiec and has expended its funds in
other directions.

This in itself would not be so bad if we could arbitra-
rily arrange boundaries for traffic. But there is always
inter-state traffic to be considered which may originate at
or near the boundary of one state and have its terminal
right within the boundary of another. This traffic is grow-
ing steadily in volume and it should be taken care of. But
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it is closely limited today by the costs of transportation
which inerease in a startling ratio the moment the traffic
passes from a good road to a poor one, and in consequence
we have not the free interchange between states that we
should have.

Further, it must be remembered that traffic of this
nature is not always limited to flow between two states,
Actual inter-state traffie passing across two or three or more
states is going on today and one of the chief difficulties
whieh the United States Government had to overcome in
its care of military supplies passing from inland points to
seaports for shipment to France, was this very need of
throngh highways. Needless to say, this traffic which orig-
inated under the press of war conditions has not died, nor
will it, sinee there are certain economic advantages to last
through highways transportation of special types of express
which are now generally recognized.

In a broad sense any provision for national highways
means a linking up of the gateways between states. Back
of that, of course, remains the pressing need for a study of
the development of traffic, where it originates and how it
inereases, as in practice we will inevitably find that certain
of these through links must be more heavily construected
than others, since they will prove to be the most economie
routes of travel and hence the trunk lines from which
*“feeders'’ will radiate in all directions.

The states are limited in this linking up process, hence
the development of a national system naturally falls upon
the Federal Government with its unlimited funds and its
ability to analyze these problems from a national stand-
point, ereating the trunk lines where they are most needed.

Today there is no department in the United States that
has the authority to conneet nup these highways or to im-
prove any one system, nor is there a body constituted to
analyze the fundamental principles governing the flow of
this traffiec, but that is no reason why we should not have
one. New conditions create new needs and of all of our
new problems none is more vital than this one of an under-
stood and direeted transportation.

Yet, it cannot truthfully be said that the principle un-
derlying this national system of highways is a new one.
Eunropean countries have recognized the need of national
hieghways for a long time and each of them has frunk lines
spreading over it today, with a consequent lower cost of
highway transportation per ton-mile than we have here.

More than that, the principle has been recognized in
part right here in the United States by all of the state de-
partments. Proof of this statement is self-evident on every
hand in our eounty road systems.

For the information of those who do not know of the
evolution of highway transportation, road building first
started in hichway districts. It was soon found that these
distriets must be linked up and counties took over the work.
Then the state found that it had on its hands a number of
disconnected roads which started nowhere and ended in the
same general location, so state funds were set aside to link
up eounty highways.

The result today is found in the beginning of a sys-

tem of state highways which serves to link up supply points
everywhere and which makes it possible for the unit of
transportation to travel from one end of the state to the
other over a uniform highway where funds have been suf-
ficient to bring about a practical realization of the goal.
Where funds have been lacking, then an analysis of the
plan of road building of any state should show that this
interrelated system is the goal.

From distriet to county, from county to state, from
state to national highways systems is a natural, logical
growth and the day cannot be far away when, if we are
to take care of our transportation needs, this national sys-
tem will come.

And on the day, we will find that not only have we
linked up our commercial arteries but at the same time we
have ereated a uniform medinm of communication which
will permit through passenger traffic (something which
must be taken into serious aecount), whieh in turn will
permit a closer bondship between California and Maine,
North Dakota and Texas.

Realization of the ideal waits only upon an acceptance
of the practical plan and its embodiment in legislation by
Congress which will provide for more funds, a highway
commission for the study of these problems, and a national
highway system.

Tennessee Roads

Approximately $250,000 is to be spent by the Highway
Department of Tennessee on the Memphis-to-Bristol high-
way, part of the trunk line system of interstate roads lead-
ing from New York, Washington and Philadelphia to New
Orleans. A large part of the road has been completed, the
section on which bids are now being received at Nashville
being 21.35 miles. A Waterbound macadam, 814 inches
thick, 16 feet wide on a 24-foot roadbed, with reinforeed
and plain conerete drainage structures, is to be used.

New Federal Bureau

The Division of Public Works and Construetion De-
velopment, a section of the Information and Edueation
serviee of the United States Department of Labor, is now
being organized by F. T. Miller, publisher of construction
periodicals.  The partieular objective of the Bureau's re-
search will be to secure data for the use of construction
industry, but the material to be collected will be so varied
that the information will be of value to the industry gener-
ally. The faets made available will be of help to any com-
munity or investor in determining whether it is advisable
to undertake public or private building at present. In a re-
cent statement Mr. Miller said : **The country is probably a
full year behind in its eivil eonstruetion program, amount-
ing to at least $3,000,000. This amount must be canght up
and normal building continued ; a condition of permanently
arrested development of the country is inconceivable.””




WENTY MILLION DOLLARS FOR GOOD
ROADS IN COLORADO!

This was the slogan of good road advoeates from
all over the State, who gathered in Denver during the week
of the 20th of January to diseuss the question of how best
to secure better highways for the State.

Three good road measures, now pending before the

General Assembly, were diseussed by these good road advo-
cates. These are the enabling act, providing for an issue of
$20,000,000 in bonds for the construction of roads; the bill
to place a tax of one cent per gallon on all gasoline used
by conveyances on the publie roads, and third, the measure
providing for an inerease in the inheritance tax. These
three bills have. since their ineeption, been the subject of
various conferences held in Denver and attended by repre-
sentatives from various parts of the State, and at the
~annual convention of the Colorado Good Roads Association
resolutions were adopted endorsing all three of these meas-
ures and committees appointed to urge their passage in the
Legislature. The State Association of County Commission-
ers has also appointed committees to work to seeure the
enactment of these same measures,
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The road up the Big Thompson, between Loveland and the Rocky Mountain National Park, which will be widened
and improved this year to meet the growing demands of tourist travel.

Good Roads and County Commussioners

Highway R ecommendations of Two Important Conventions.
W. H. Emmons, Sec’y Colorado Good Roads Association.

The enabling act for the bond issue, as now before the
Legislature, provides that this question be submitted to the
people at the general election to be held in November, 1920.
The bonds are to be fifty-year bonds, bear 5 per cent inter-
est and be issued in denominations of $50.00 and over. It
is hoped by this means to so popularize the bonds that they
will become a ready source of investment by Colorada
people, thus keeping the securities within the State. The
measure also provides that the first of these bonds shall
be issued June 1, 1921, in an amount of not fo exceed
$2,000,000, and that they may be issued in amounts nof
exceeding $3,000,000 in any one year, annually for the next
vears. These bonds shall not be issued at less than par and
acerned interest.

The proceeds from these bonds would be used to eon-
struet good roads through the State, and a plan for the
expenditure of this sum on a comprehensive system of State
highways is now being worked out by the State Highway
Clommission. This survey is to be made by the State High-
way Commission during the coming summer, and the plan
for the expenditure of this money will, therefore, be placed

(Continued on page 20.)
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Woanted---Camp Sites for the Motor Gypsy

A bill to provide free public grounds along state highways

RATE Ranchman — W hat

are you doing on my land? Time: The close of a pleasant summer day.
Didn’t you read that sign? | FPlace: A grove of pines by a
g e LR stream.
Are you blind ? **No camping or Principals:

fishing allowed.”” Now move on. irate farmer;

Kansas tourist, wife and two children;
the flivver.

purchase parcels of land to be
used as free public camping
grounds, not exceeding five acres
in one tract, at a cost not to ex-
ceed $100.00 per acre, along and

rushing mountain

Kansas Tourist—But we
couldn’t find an unfenced place along the road, and we had
to sleep.  We've just started dinner.

Irate Ranchman—~Can’t help that. If 1 let one in
fifty come, chop down my trees, fish out my stream, litter
up my place.

Kansas Tourist—Well, what do you invite people to
vour state for? T suppose you want us to come, give yon
our money and hang on a Christmas tree,

Irate Ranchman—Now, see here, 1 said move on. 1
didn’t invite you to eamp here.

Kansas Tourist—All right—we'll go. But I'll be
blanked if 1 ever come to this state again,

The above incident is not of any particular place or
It is not of any particular state, but hap-
pens every year in every state through which the motor
gypsy passes. Both the ranchman and tourist are right
and wrong—the former because he has a right to the in-
violahility of his land. yet has done nothing to provide a
place for the tourist to stop—the latter because he has no
right on private property. but has a right to expect a few
aceommodations when he enters the state in answer to allur-
ing invitations for enjoyment, the healthful air, and mag-
nificent scenery of the Rockies, to which no man has a land
office patent.

people or year,

It is to obviate this difficulty and protect both the
rancher and tourist that State Highway Commissioner T.
J. Ehrhart drafted the public camp site bill, now before the
state legislature. It is pecu-
liarly fitting, but natural, that it should originate in Colo-
rado, for Colorado invented the automobile camp.

The idea is absolutely new.

As yet the eamps have been located in or near cities,
but the publiec camp site bill provides for the purchase of
country camp sites along the state highways, where the
tourist may find a pleasant, shady site, running water and
a few simple accommodations; perhaps outdoor stone ovens,
a convenient wood-pile and an open shelter house, such as
may be found on the National Forest recreation grounds.

The bill was introduced in the House of Representa-
tives by Rockwell and Lacey, and its text is given here:

““A bill for an act providing for the purchase of camp-
ineg sites along State Routes and Highways of Colorado.

““Be it enacted by the General Assembly of the State

of Colorado:

““Seetion 1. The boards of couniy commissioners of
the several counties of Colorado are hereby empowered.
with the approval of the State Highway Commission, to

contignous to a state rouie or
highway, and pay for the same from the county road fund.

“See. 2. The boards of county commissioners hefore
making any purchase of land under this act, shall visit the
proposed site and, if a satisfactory agreement can be made
with the owner as to the price and acreage, a survey and
plat shall be made and abstraet of title secured, which shall
be submitted to the county attorney for his approval. A
full statement concerning the proposed eamp site purchased
shall be forwarded to the state highway commission, and if
the said ecommission shall approve the purchase, it may
instruet the state highway commissioner to issue a voucher
on the state road fund, payable to the ecounty treasurer,
reimbursing the county to the extent of fifty per cent. of
the cost of such purchase. No camp site shall be purchased
without first securing the approval of the state highway
commission.

HSee. d.
raphy of the land must be convenient for automobiles and
other vehicles, with convenient water supply, and, where

In the selection of camping sites, the topog-

possible, shade trees. Rules and regulations governing the
use by the publie of such eamping sites may be agreed upon
between the boards of county commissioners and the state
highway commission. A reasonable amount may be ex-
pended in feneing where necessary, and otherwise improv-
ing any camp sites,

“See. 4. It shall be a misdemeanor, subjeet to a fine
not to exceed $100 for any person to destroy any tree, de-
face any natural object, or befoul any source of water
supply, located on or in any public camping site as defined
in this act.”

There is a sound reason for making it necessary for
boards of county commissioners to secure the approval of
the highway eommission before a camp site is purchased.
[t will prevent any “‘friendship’’ sales of unsuitable sites,
prevent the payment of extravagant prices for land, and, at
the same time, permit the establishment of a connected
system of sites, located on roads where travel is great, at
convenient and reasonable points along the routes. Such
camp sites, if established, will take the motor tourist into
sections of the state which he now seldom visits, because
of lack of accommodations for camping, and induce him
to stay in the state for weeks at a time instead of for days.
The practieal benefit to rural communities, which now sel-
dom see the tourist, is at onee apparvent, for the average
motor tourist lives well while on the long trail, and is
motor-gypsying, not because he eannot afford trains and
hotels, but because he wants to eamp out and rejuvenate
a tired body and brain,
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In Spots Like These the State Should Establish Motor Gypsy Camps.

Top—In Denver’s city motor camp. Below—Motor campers in the Denver Mouwntain Parks.
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Grade Limits and Tra:

fic Conditions

By J. E. Maloney, Chief Engineer, State Highway Commission

Exzplanation of Diagram of Cost of
Operating Traffic.
Lo p

Line 1 is based upon the gasoline
used upon the different classes of .
road. as determined by Mr. A. N.
Johnson, Consulting Engineer of the v
Portland Cement Association, in his
experimental tests, and 1 have as- "
signed the following values for the s
l.‘)il‘l l'l"'-ilﬁtilll('l’\ Ellyf'ﬂflf SHOWS szf:r.’ﬁJfo,’frWo/:;;;;}:::’zwrlﬂiifi;fﬂbéf of rowe’ vrrres.
Conerete ..o 928 lbs. B Nofe Hhat forall Grages 20 /b resiifance pertor for eaeh percen/
Macadam somewl t VO 70 1bs. & e T i e

acac vhat worn.. [ S N
Gravel pood: .. oo 75 1bs. =
Gravel fair w105 1bs. ‘EM
Earth elay ..210 lbs. Yop

Lines 2 and 3 arve also based upon O
the same experiments, with the cost &
of oil and of tires and vepairs, re-
spectively, added to show the inereas- @
ing percentage of cost variation. r_lw-""ff

Line 4 shows the oil and gas, tires o /LM"'QL’/
and repairs for Nos. 9 to 18 inclusive, ;f‘w
given in the table of costs of operation g 20 A M0 /60 /80 a0 20 240 2
in January, assigning the values of FN’ Amce mmprwwﬁw ok s T
135 to 140 Ihs. and 235 1bs. to 240 Ihs. | — Mc%’r{? %“, Pauzin e )
as the road resistances. =

These two lines, Nos. 3 and 4 on the diagram, show
the same general percentage of varviation. but the recorded
costs are higher than the costs based upon the experiments.

Lines 5 and 6 on the diagram show the variation using
the total eost of operation as given in the tables published
heretofore; line 5 being based upon the cost of operation
of Nos. 17 and 18 in the table of operating costs published
in January, and line 6 being based upon the eost of opera-
tion of Nos. 9 to 16 inclusive of the operating costs.

As line 5 shows the lower percentage of inerease of
cost it is used for the comparison of tratfic costs on the dif-
ferent classes of road with the assurance that any future
determination based upon more complete data will increase
rather than decrease the rate of change, and will therefore
be making a conservative estimate,

The designation of the character of road at the bottom
of the diagram, and the resistance applied for each, is based
upon the experiments of Prof. J. B. Davidson of the Uni-
versity of California, made for the Good Roads Bureau of
the California State Automobile Association.

It is recognized that men’s judgment will differ as to
the values to be assigned to the road resistance for each
particular case, and that the lines drawn on the diagram
may be shifted one way or another as this resistance factor
is changed. 1 believe, however, that any change which
more complete data will show necessary, will be to replace
the straight line with a curve flattened at the lower resist

ance, say up to 40 Ibs.,
higher

and increasing the angle at the
resistances.

In using the diagram to find the total cost per ton mile
for a paved road, enter the diagram at the bottom at the
point of the road resistance desired; for instance, take the
point at 28 lbs., get the intersection of this vertical line
with line five. This will give the horizontal line of cost,
being 7.3 cents per ton mile. For gravel road compacted
and in good condition, take the resistance at 75 lbs. per ton.
The vertical line followed from this point to line 5 inter-
sects at the horizontal of 8.5 cents per ton mile, showing a
saving of 1.2 cents per ton mile for the paved road over
the gravel.

Application of the operation costs to the traffic records
on the roads of this State:

Taking the traffie for the 3827.6 miles, estimated in the
tables published in December as 162,926,098 ton miles, and
applying the average cost as given in the operating costs,
of 10.8 cents per ton mile, will make $17,595.917 dollars
per vear as the operating cost for the traffic alone,

A saving of but one eent per ton mile on this traffic
would equal $1,629,261 dollars annually, which sum capi-
talized at 5 per cent would warrant the expenditure of
$32,585,200 in the improvements necessary to effect this
annnal saving.

(Continued on page 21.)

—————————
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Common Dramage Problems

John S. Whittaker, District Engineer,
U. S. Bureau of Public Roads

OAD drainage has been a complex problem for the
engineer and the publie sinee roads were first con-
structed and no doubt will continue until the end

of time. It has been kept constantly before those who build
roads or keep them in repair, and yet it remains one of the
most neglected problems in construction and maintenance,
Location, grade and drainage ave said to be the only per-
manent features of a highway, and of these drainage ap-
pears fo be the hardest problem for the locator to solve.
Almost every engineer can relate from his experience inei-
dents and problems requiring speeial methods to remedy
and overcome. The fleets of army trucks traveling from
the factory to the seaboard. and the short-haul motor truck
lines in operation last winter and spring presented new
problems for the road engineers of the more populonus states
to solve. Investigation in practically every ease led to the
decision that lack of drainage was the fundamental eause.
No universal remedy was decided upon as a cure for all
cases investigated.

The question of road drainage is so broad that the
subjeet will be discussed only in a general way. The new
factor of motor transport of short-haul freight requiring
hard-surfaced highways with foundations and drainage
problems special to each surfaced highway construeted,
is just now appearing for all hichway departments fo
solve. Ilowever, it is not this to which 1 eall attention;
rather it is to the every-day problems so common in the
past, present and no doubt also in the future, so neglected
in their entirety and yet in the end requiring and receiving
special consideration and treatment.

Bridges and culverts generally are problems as to area
of openings, strength, and materials of construetion. The
area of opening can be determined closely, by standardized
mathematical formulae in which the drainage area. amount
of rainfall and rapidity of run-off are the main factors.
This result is cheeked whenever possible by the clear avea
of other structures it any on the same water-course and by
records of maximnm flow. The materials are largely de-
termined according to their availability and cost, and the
importance of the highway. However, in order that these
may become permanent and capable of carrying the future
traffie, uniform legislation defining the maximum load and
maximum weight per linear inch of wheel tread, as well as
the maximum rate of speed, must not only be enacted but
must be enforeed.

Whether cross-drainage structures are of wood. corru-
eated steel, vitrified eclay, conecrete or stone is largely a
question of availability and cost. The size, location and
proper installation are the determining factors which de-
cide for success or failure. If proper outlets are not pro-
vided to quickly take care of the run-off, the result may
be failure even if all other provisions made for eross-drain-
age are properly provided.

Lack of proper side-ditches is emphasized.

The drainage of earth roads in Colorado and other
intermountain states presents special problems due to the
range of climatie conditions and the wide variations in
topography and subsoil.  The arid, semi-arid or irrigated,
and mountain sections each presents its special problem
which becomes complicated with the variation in subsoil.

It the road surface is well above the abutting land
on both sides there will probably he no trouble from lack
of drainage unless the subsoil is unusually spongy. 1f on
the other hand the abutting land is materially above the
level of the roadway, the subsoil of the road is likely to in-
tereept, not only surface drainage seeping under the road,
but subdrainage from springs under the high ground at
the sides. Consequently the experienced locator concerns
himself not only with alignment and grade, but carefully
observes the topography and examines the soils and strata
formation. In his final location he avoids as much as
possible soils which have a tendency to retain moisture;
for it is acknowledged that practically any elass of material,
if kept dry., will provide a good foundation for the road
structure.

In the arid or dry-farming sections soft voad surfaces
will seldom be experienced except during the winter snows

(Continuen on page 20.)

blocks

lce solid the culvert’s mouth.
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EDITORIAL e

An Exploded Theory

In the discussion of road-building, as one of the great
reconstruetion measures desirable as a means of furnishing
employment to the soldiers withdrawn from eivil life by
the war, we have heard the argument advanced that the
soldier expeects something better from his country than a
job as a pick and shovel wielder.

On its face the argument is not a poor one, but it is
based on false premises. The pick and shovel man is only
one of the elements in the complex business of road con-
struetion. It is safe to say that the number to he employed
in the various industries and professions involved in road-
building will be fully equal to the army of day laborers.

What about the engineers, instrument men, rodmen
and chainmen who must make surveys for every foot of
road that is built, or the draftsmen and other office employes
who must plat and advertise the road systems?

‘What about the contractors, their superintendents and
timekeepers, or the road supervisors and inspectors who
must patrol them?

What of the innumerable mechanies who must be
engaged in the manufacture of auntomobiles. trucks, farm
tractors and enlverts, the drivers of the motor apparatus
used in the construetion work, or the commercial trucks
that will use the roads in ever-inereasing numbers as the
mileage is extended ?

What of the expert conerete men, handlers of high
explosives, expert bridge builders and structural steel
workers !

We micht go on and list the scores of trades and indus-
tries that will be engaged, directly or indireetly, in pushing
onward and extending that potent factor of civilization—
the road—but we think that enough has been said on this
point to convinee the thoughtful man that the argument to
which reference has been made is not well founded.

Good Business

After all, the question of good roads is eminently a
practical one—a mere matter of dollars and cents. It mat-
ters not whether the road is a eity street or a country
highway, its improvements make the abutting property
more valuable to the taxpayer. But in the latter case the
improved road brings many more advantages. We have
only to cite a simple illustration to drive this fact home,
even to the most Skeptieal.

Every man, woman or child who rode a wheel when
the bicyele was the rage, every farmer who has driven a

team, has experienced the drudgery of passing through a
streteh of loose sand. In the case of the bieyele rider he
has had to exert the ntmost of foot pounds held in reserve
within his body, while the farmer has seen his team strain
every muscle to pull the load through the retarding element.

Then, when the vehicle reached an improved section
of highway, or a harvd-surfaced road, it has seemed fo shoot
forward of its own volition and with little apparent force
from the motive power.

Now this strain on the vehiele, the wheel rider or the
team meant in each instance a loss of time, wasted effort
and an increased ratio of deterioration for the vehicle. A
strain on a steel cable, if it lasts long enough, will snap that
cable and ent short its life. In the case of an automobile
it means that the engine will wear out earlier than if used
on a road where the least possible resistance oceurs. In
other words, good roads are worth while because they save
time, reduce depreciation to the minimum, lessen the per-
centage of breakage. One may leave out the question of
pleasure and comfort entirely and still must arrive at the
inevitable conelusion that good roads are worth while from
the practical, cash standpoint.
them.

It is good business to have

Interest and Sinking Fund

There has been some discussion as to the best manner
of providing for the interest and sinking fund on the
$20,000,000 bond issue, provided the Legislature decides to
submit this to the people for a vote. Several bills for rais-
ing additional road funds by fees or a gasoline tax have
been introdueed in the General Assembly, and the sugges-
tion has been heard that this income should be set aside
for the purposes mentioned. Bond dealers, however, who
have been consulted upon the proposition, are of the opinion
that the proper way to provide for interest and sinking
fund is by a straight tax, as license bills or a tax on gaso-
line would be subject to alteration at any session of the
Legislative, and offer no sound assurance to investors that
the interest and sinking fund would be taken care of.

As the situation stands now the present income of the
Highway Commission will not go much farther than main-
tenance, and if the State roads are to be increased and
improved more funds will be necessary. There are 42,000
miles of roads in Colorado, of which 7,000 miles are State
routes. This bond issue would be used on these 7,000 miles,
not already improved, or those requiring a hard surface.
Istimates made by the Commission engineers upon prob-
able expenditure of the $20,000,000 bond issue provide for
improvements on 3,800 of the 7.000-mile road mileage.




Laying the Dust of

An analysis of the situation by
State Highway Commissioner T. J.
Ehrhart, and predictions
upon the benefits that may be ex-
pected if it is adopted. An address
delivered before the county com-
missioners’ assoctation in Denver
last month.

some

Y has been my privilege to be
; associated with the Boards of
County Commissioners for the
past six years in a program for bet-
rment of Colorado Roads. We
started in 1913 on a **Shoe String.”’
which we have, 1 think vou will
agree, used to good advantage. The
:_tomol)ilo Blue Book, the best au-
thority in America,
seouts and engineers places Colo-
rado in the ninth rank as to roads
n the list of states in America.
But at this
almost reached the limit of further

structive advancement, as the
gounty and state funds now avail-
gble are needed for maintaining the system of roads we
have already improved.
dditional funds to go on in a progressive way with the
work so well begun.

The sentiment of the people is, without doubt, for
better roads. Various plans for increasing the State Road
Fund have been presented to the present Legislature, look-
toward immediate relief. An increased
and truck license fee, and the transfer of the Inheritance
Tax to the State Road Fund, are two. T do not know of a
hetter use for these funds, or one that will do the whole
people so much good, than to use them for road construction.
Some relief of this character is needed at once so that
the funds, coming from the government to the State under
the Federal Aid Road Aect. which requires one dollar of
state funds for every dollar of Government Aid, may be
utilized. The State Highway Commission is compelled to
aside from the State Road Fund a sufficient amount to
t the vearly allotments due the State from this source.
ng the federal fiscal yvear, which begins July 1, 1919,
There will be due Colorado more than $350,000, which
must be met by a like amount. The following year approx-
mately $450,000 will be due. This will require almost half
e available State Road Fund. It seems imperative to me,
prefore, that the Legislature make some provision to in-
se the State Road Fund sufficiently to meet the Federal
Road Aid, so that our ordinary fund may be applied to
general county State road improvement.

There is a bill now being considered by Congress which

through its

time we have

It seems imperative that we have

automobile

by contract this summer.
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the Bond Issue Bill

A disputed right-of-way on the Durango-Silverton Toll Road, to be completed

One of the federal aid projects.

endorsement of the administration at Wash-
[t proposes an appropriation of $600,000,000 to be
expended on general road construction in the several states
during the coming six vears. Under the method of distribu-
tion incorporated in the bill Colorado would be entitled to
$1,590,000 for each year, but in order to receive this fund.
will be required to provide a like amount. This would be
impossible with the limited fund we now have. and would
require some legislative provision to enable the State to
avail itself of the funds allotted.

The Legislature will more than likely take the neces-
sary steps to submit to the voters at the regular election,
to be held in 1920, the proposition of a $20,000,000 issue of
road bonds.

If the people of Colorado ean, as a whole, arrive at a
full appreciation of the investment value to them of twenty
million dollars in good road construetion within the next
seven vears, there will be no dissenting opposition to an
immediate eampaien for that amount and provisions for
more to follow.

Our state is destined to be the mecea for tourist travel

has the
ington.

in America.
250,000 tourist automobiles visiting us each vear, carrying
a million passengers, who will travel to every corner of

[ prediet that within ten years we will have

Colorado.

From personal observation and systematic inquiries
covering three years, I am convinced that our visitors will
stay in the state an average of thirty days, and that they
will expend an average of not less than $100.00 each. This
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means an annual business of one hundred million dollars.
The net returns to the business of the state would be $15.-
000,000, estimating 15% profit—surely enough to justify
us in mortegaging the future to the extent of a few millions
each year to improve our road syvstem to facilitate travel
and transportation.

Possibly the foregoing statement may seem like an air
castle to some of you, but we have the following eight
states directly tributary: lowa, Texas. Kansas, Nebraska,
Missouri, Oklahoma, Arkansas and Illinois, representing
twenty per cent. of the population, twenty per cent. of the
area, twenty-five per cent. of the taxable valuation and
twenty-five per cent. of the number of automobiles (1,580,-
994) in the United States. All are within an average dis-
tance from Colorado of 450 miles. or, over the present
roads, an easy three-days’ trip.

In addition to this vast tributary region and popula-
tion we have already coming to us thousands of cars from
other states. In the next ten years the population will
largely inerease and the number of loeal automobiles may be
doubled. With improved roads, which will shorten the time
and lessen the difficulties, we may, in my opinion, expect
a larger percentage of tourist automobile visitors. There-
fore, my guess as to the number of visiting cars is not at
all improbable.

If we accept this as near the truth. it behooves Colo-
rado to ““get busy’’ in preparation for their entertainment.
We must have more and better roads, inereased and varied
hotel facilities. 1 prediet that the tourist business will,
within ten years, develop into the most profitable single
asset of the state, will bring a growing increase in the per-
manent population, and will add more to the value of our
lands than the entire amount that may be expended upon
our whole road system,

Good roads will be the greatest factor in land settle-
ment and the establishment of summer homes throughout
the mountain seetion. This will inerease taxable valuations.

Colorado has everything to gain and no possibility of
loss by investing millions in road building. There is little
loss to the state in the expenditure of money in road con-
struetion, beeause it is paid out to a large extent for labor
and is at onee returned to the various business channels,
finding its way back to the pockets of those who contri-
buted it through taxation.

Publie camping grounds should be set aside and main-
tained in the vieinity of every town and through the entire
mountain distriet. A law should be enacted giving County
Commissioners authority to purchase sites for this purpose
along our public highways. Thousands of our visitors come
to eamp in the open and our own people like to do it. The
necessary cost would not be great and these free public
camping places would form a novel and attractive feature
fully appreciated by every visitor.

I believe we can show by actual ficures that, with the
expenditure of the $20,000,000 proposed on the general
State Highway System, we can save ten per cent. of onr
gasoline consnmption, ten per eent. in time and add twenty
per cent. to our load on the roads improved.

In the rare old, olden days.

The expenditure of the funds derived from the hond
issue in construction on the main highways would relieve
in large part the expense on these roads to counties, and
permit
county roads with county road funds. _

There is some eriticism concerning the construction of
scenie mountain roads. 1 do not know of any seetion of
road in the State Highway System that will not be used for
commercial purposes, Hundreds of tons of Colorado pro:
duee and goods are transported each vear into Estes Park,
the Cripple Creek distriet and the San Juan country over
‘What our
state needs is a network of good roads throughout hoth the
farming distriets and mountain sections. More funds are
a necessity. With this need supplied there will be no gues:
tion of ultimate satisfactory results.

the rapid extension and improvement of loc

state roads that are scenic beyond comparison.

License Fees Suggested
In answer to the request upon the State Highway
Department for suggestions as to the proper amount of
automobile and truek license fees to be established by legis-
lative enactment Highway Commissioner T. .J. Ehrhart and
Chief Engineer J. E. Maloney have submitted the following:
Passenger cars—Up to 2.000 pounds, at 25 cents per
100 pounds; from 2,100 to 3,000 pounds, inclusive, 40 cents
per 100 pounds: 3.100 pounds or over, 50 cents per 100
pounds.
Trucks

$5.00 per ton or fraction thereof up to and
inclusive of five tons; $20.00 for each additional ton.

Farmers and Autos

The extent to which farmers are buying automobiles

is indicated by an investigation made through dealers by
the Haynes Automobile Company of Kokomo, Indiang
The results of the guery as to sales during the past year
showed that of 1,643 Haynes owners. information as fi
whose occupations was received, 331, or approximately 20
per cent, were agriculturists. The dealers said that thi§
was the largest number of cars bought by any one class.
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TATE partieipation in road improvement in Colorado
is of state-wide scope and consists of money aid,
technical advice and supervision, and was first evi-
denced in 1918 by the employment of state convicts on the
rovement of certain roads designated by the legislature.
A highway commission was ereated in 1909 with ad-

Colorado’s Road Management and Control

An Analysis by M. O. Eldridge, Assistant in Road Economics, G. G. Clark and
A. L. Luedke, Engineer Economist of the U- S. Bureau of Public Roads

special appropriations for the construetion of bridges in
various counties of the state.

At the close of 1916, about 1,800 miles, or 4145 per cent.
of the total mileage of publie roads, had been improved by
hard surfacing. In 1916, $607.728 of state funds and
$662,829 of local funds were expended by or under the
supervision of the state highway department. The total
expenditures by state and local forces reached $2,313,208
in the same year. In 1917 they totaled $2,570,000.

State participation in road work was delayed by lack
of funds during the period of 1911 to 1913, due to the faet
that the law providing state funds for construction pur-
poses was declared unconsfitutional.
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a limited extent supervisory and advisory powers over local
work executed by county officials.
= A system of state roads comprising about 18 per cent,

ehosen by the various county boards. with the approval of
ie state highway department, has been designated as state
ites from which a system of state highways will be
eeted for improvement with state and local funds by
p state highway department.

The state legislature from time to time has provided

ORGANIZATION

The organization of the road forces of the state and
the relation existing between them is shown by the accom-
panying chart.

Srare—The state highway department, composed of
the state highway commission, state highway commissioner,
his assistants and employes, is in charge of all road im-
provements for which the state provides funds wholly or
in part.

The commission is composed of five members appointed
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by the governor for terms of five years, one being ap-
pointed each year from one of the five distriets into which
the state is divided by law. The commission has general
charge over the establishment. revision, construction and
maintenance of the proposed state highway system; the
finaneial affairs of the state highway department, and the
preparation of a yearly budget of proposed operations of
the department. The affirmative vote of all members is
required for any action proposed. In case they fail to
agree, decision is made by the governor.

The state hichway commissioner may be removed from
office by the vote of all members of the commission. 1f
they fail to agree, the governor, acting with the majority
of the commission, decided the matter. In case of removal
the successor to the commissioner is appointed by the com-
mission to serve the remainder of the term for which the
removed official was appointed. The state highway com-
missioner is appointed by the governor for a term of
four years and is required to designate an employe of the
department to act as deputy in case of absence or incapae-
ity of the commissioner.

The commissioner is the executive official of the de-
partment and. subject to the orders of the commission, is
in charge of all matters pertaining to road improvement
finaneed wholly or in part by state funds. Te appoints
from lists of eligibles furnished by the commission such
assistant employes as may be needed. The state civil serv-
ice regulations ¢ not extend to these employes. All pay-
ments made out of funds at the disposal of the department
must bear the approval of the commissioner.

Covxrtv—~County supervision over road affairs is
vested in a board of commissioners, consisting of three
members elected for a term of four years. The county
clerk and county treasurer, elective officials, are elerk and
fiscal agent, respectively, of the board. In all counties of
the state, except Denver and those counties in which the
road funds are less than $12.000 annually, the county
board may elect a county road supervisor who is skilled in
road building and who acts as the execntive official of the
board in all matters pertaining to roads and bridges under
their control. and who has power to form road distriets for
the purpose of road dragging and other minor vepairs.
The board may divide the county into districts and appoint
a general road overseer who, with the consent of the hoard,
appoints deputy overseers for each district. The board
has the power to levy and raise taxes and to enter info
contracts for road and bridge improvement.

CLASSIFICATION, CONTROL AND PROCEDURE

Srare Higawavs—These comprise the roads chosen
by the state highway commission from the system of 7,083
miles of state routes. These are improved under the im-
mediate control of the state highway commissioner with
state and local funds and maintained by state forces at the
joint expense of the state and county.

The state route system comprises all roads designated
prior to 1917 as state highways and such other roads as
in the opinion of the commission should be added thereto.
Tt is the intent of the state law that the state highways
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shall not be set apart from the state route system unless
they have been improved and maintained as state routes by
means of a joint fund supplied by the state and county in
such proportion as may be mutually agreed to by the state
and local officials. Federal funds, with the approval of
the Secretary of Agriculture, may be used either for the
construction of state highways or state routes. Construe-
tion of either the state highways or state routes is done
under the supervision of the state highway commissioner
either by foree account, convict labor, with the approval
of the warden of the state penitentiary, or may be let by
contract. When executed by contract, let by the state or
by the state and county, payments are made on order of
the state highway commissioner.

County Hicawayvs—These comprise all publie roads |
of the state not specifically designated by the state high-
way commission as state highways or state routes. They
are constructed and maintained by county forces with
county funds. Conviets from the state penitentiary, on
application of the county board and with the approval of
the warden of the state penitentiary, may be employed on
county roads. All excess expense in connection with suclh
employment is borne by the county. State routes are in-
cluded in this system until withdrawn by the action of th
state highway commission.

REVENUES
The state highway fund for the year ending Novembe

30, 1917, was composed of receipts obtained from the fol-
lowing sources:

1. From the proceeds of one-half mile state-wide ta
levied on all taxable property in the state, $592,615.

2. By appropriation by the state legislature.

3. Receipts of the internal-improvement permanen
fund and the internal-improvement income fund, $153,110,

4. Irom 50 per cent, of the fees levied on moto
vehieles and chauffeurs for license purposes and from 40
per cent. of the fines and penalties aceruing from motor
vehicele laws, $141,966.

5. From all public contributions, including th
made by the United States Government or a departmen
thereof. Such funds are to be expended in striet accord-
ance with the terms of the contributions.

Locar—From 50 per cent. of the fees levied on motor
vehicles and chauffeurs as license fees, and from 50 per
cent. of the fines and penalties acerning from the violatio
of the motor-vehicle laws. This fund is added to the pro:
ceeds of a tax levied by the connty board at a rate whiel
may not exceed $1 on each $100 of valuation. The com
bined fund is known as the county road and bridge fund.

Bonps—Bonds may be issued for road and bridge pur-
poses by the county boards when authorized by a majority
vote of the tax-paying, qualified electors of a county. Bon
issues are limited as follows: Counties having a valuatiof
between one and five millions may issue bonds to th
amount of $12 for each $1,000 of valuation. When the
valuation of a county exceeds $5,000,000. the limit is &
for each $1.000 of valuation.



plains behind ox-teams were pioneers. But there have
been other pioneers and under this proud classification
comes the man who drove a snorting, bucking, old-fashioned
alltl)mobile down Sixteenth Street in Denver the first time
the horseless bugey made its appear-
ance in the “‘wild and wooly’™ West.

IT is an indisputable faet that those who crossed the
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The Blue [Lodge of Colorado Road Builders

By Smith Riley, U. S. District Forester

————————ENG

ensistent and persistent boosters of good roads in Colorado.
When Colorado began organizing for the war Governor
Gunter selected Mr. Norton for the chairmanship of the
Highway Transport Committee of the State Counecil of
Defense. He took charge for the government of motor

truck food delivery, and rendered

such  good  serviee that Governor

The ox-train pioneer was a brave
man without doubt, for he faced the
?mfts of the redskins without fear,
_}mt it is doubtful if the Indian arrows
were any sharper or more dangerous
than the shafts of ridicule and amazed
disdain which were faced by S. E.
Norton, when he essayed his record-
breaking trip.

Perhaps it was the courage of a
pioneer father that led him to make
the venture, for Mr. Norton is a na-
tive son of Denver and Colorado, and
firsst saw the light of day thirty-five
years ago somewhere on upper Curtis
Street. The car that he piloted on his
memorable trip was a steamer of
antique design that would be highly
valued by the State Museum if it had
survived the attacks of time.

But Mr. Norton did not confine his
pioneer explorations to Denver. He
also took the first automobile to Lead-
ville from the metropolis, and the first
“ear from Denver to Cheyenne. That
was a trip that required nerves of
‘steel, mueh patience and a plentiful supply of provisions.
for the run that may now be made in a couple of hours took
four and one-half days then. Tt was not so much the
‘inferiority of the car as it was the lack of roads, and, dating
from this experience, Mr.

Norton became one of the most

Shoup asked him to continue in his
position,

When it was decided to hold a
motor transport parade in Denver,
Mr. Norton was placed in charge of
the arrangements,and the memorable
representation he secured will long
remain fresh in the memory of those
who witnessed the event.

With the end of the war and
fhe rise of the reconstruetion plans
it was Mr. Norton again who was
chairman of the Good
Roads meeting, held by various mo-
tor. good roads and commereial or-

selected as

vanizations to discuss the proposed
It was at this meeting
legislative committee was
which took echarge of the
#£20,000,000 bond issue bill and saw
that it was introduced in the Legis-
lature. This committee will remain
on duty during the present session
of the General Assembly, and urge
the adoption of an adequate road
program for the State.

Mr. Norton is one of the pioneer automobile dealers
of the State, having been in the business continuously for
twenty ITe is the president of the Norton-Buick
Automobile Company, one of the largest firms of its kind
in Denver,

bond issue.
that the
seleeted,

Norton.

YCars,

Legislative Road Bills

Nineteen bills and one joint resolution, the latter pro-
viding for snbmission to the voters of the $£20,000,000 bond
Jssue, have been presented in the Colorado Legislature.
‘These are as follows:

House Bills,

110—Hosman and Raye—Autos erossing main lines of
railroad tracks are required to come to a full stop within
a0 feet of the crossing.

112—Rhodes and Jenkins—Providing
fration and lieensing of motor vehieles.

for the regis-

406—Rotruck, Bond and Tedmon—Providing for a
wasoline tax of one cent per gallon,

471-—Rhodes and Jenkins—Providing for the lieensing
of motor vehieles.

473—Cole—Providing for the ecompilation of road
statistics, distribution of funds, ete.

476—DBond—To double the inheritance tax and give
50 per cent to the State Highway Commission for building
roads.

481—Rockwell and Lacy—To provide for the purchase
of free camp sites for motor tourists.

(Continned on page 21.)
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Good Roads and County Commissioners
(Continued from Page 9.)
before the people almost a year before they are asked to
vote on the bond issue.

The bill providing for the tax of one cent per gallon
on the gasoline used in publie conveyances is designed to
raise a fund which will at once provide revenue which will
enable the road work to be continued this year withont
interruption, and at the same time offer a possible means
of paying for the entire $20,000,000 bond issue together
with the interest on the same. It is estimated that from
this one source alone there will be available for good roads
construetion in this State in the neighborhood of about
$300,000 or more, and that this sum will inerease annually.

During the coming year Colorado must take advantage
of the Federal Road Law, which gives government aid in
the building of postroads. 1t is this sort of aid which made
possible the eonstruetion of the Littleton road, leading from
Denver to Littleton. The Federal government at present
requires that the states availing themselves of this aid put
up dollar for dollar with the government. There is, however,
at this time an amendment to the FFederal law proposed,
which would allow the government to aid the states on the
basis of the states putting up one dollar to every two, three
or five that the government would eontribute. This is in line
with the provisions of the present highway law in this State,
and would allow those states which have not as large a road
fund as some other older and wealthier states to receive
proportionate aid in road construetion.

Should the proposition for the bond issue be favorably
voted upon by the people, and this sum become available
at onee for road work throughout the State, it is proposed
that at that time (after 1910) the revenues from the gaso-
line tax be used to pay for the interest and sinking fund
for the bond issue, thus avoiding the necessity of a dirvect
tax for these bonds, and at the same time make the cost
of the improvement of the highways fall upon those who
are constantly using the roads. This is in line with the
action in Illinois where $60,000,000 have been voted for
good roads, and the bond issue will be met from the taxes
The plan of campaign
adopted hy the Illinois Highway Improvement Association.
and which has resulted so suceessfully, is in line with that
which has been mapped out for the Colorado campaign.
The Mlinois Highway Commission prepared a statement
showing where the moneys would be expended under this
bond bill, and that is what is being done now by the Colo-
rado State Highway Commission.

derived from the auto licenses.

Receognizing the faet that the people should be fully
acquainted with any plans proposed, under which funds to
be derived from the bond issue would be expended, the
Colorado Good Roads Association has requested that a
survey be made during the coming swmmer of all the State
highways. and that then a comprehensive plan be prepared
for the improvement of these highways. This plan will be
announced within the year, and the people will then have
at least eight months or more before eleetion in which to
consider the methods proposed.

In the construetion of these highways special attention
will be given to the needs of the farmers, the ranchers and
the merchants who are today the chief users of the highways
by reason of the inereased use of the motor trucks. Experi-
ences of the last few years, especially the lessons learned
during the war, have proven that good roads are necessary
to the upbuilding of any eommunity and particularly in
reference to the transporting of the produets of the farms,
ranches and mines to the eity and viee versa.

With this idea in view, Colorado is now preparing a
program of road construetion such as has never been
attempted before. If the roads are made fit for motor trans-
port service, they will be fit for the tourist travel and this
will ecome wherever the good roads are built. Colorado,
therefore, stands to profit well by the construction of better
highways, and the movement now inaugurated seems fair
to gain such momentum in the next two years that the
people will without doubt vote at the election in 1920
$20,000,000 for better highways in the State.

Common Drainage Probleme
(Continued from Page 13.)

and rains. Roads construeted in these seetions should
wherever possible be raised above the land on either side. It
this can not readily be done, adequate ditehes between the
road and the higher ground, if construected on proper
grades and provided with free outlets, will generally suffice.
For drainage across the road adequate eulverts must be
provided. Earth or gravel surfaced roads in this class can
be kept erowned by regular and systematic dragging, and
at a reasonable expense per mile, so that all water will
quickly leave the road surface.

For the roads through irrigated sections similar con-
struetion methods should be followed. Here, however, the
water problem is quite generally continuous throughout
the summer, and the lack of proper side ditehes is foreibly
impressed upon the mind of the traveler when he is obliged
to proceed through the water, sometimes quite deep. or
when driving an automobile into an apparently small
amount of water the wheels sink into the soft surface and
the machine is stalled. The energy used in moving one
machine such places, it properly applied, might
remedy the defeet. TIf this experience could only ocenr
often enough to the authorities in charge of each partieu-
lar road where such conditions exist, no donbt in fime many
stuch spots would be repaired.

Possibly the worst troubles in irrvigated sections are
encountered where the diteh or irrigated land lies above,
and the impervious earth strata slopes toward the road.

from

In a few such cases the water-soaked earth above may be
at such a degree of slope as io start a sliding action in the
surface. In such eases if the cause cannot be eliminated
it generally proves eheaper in the end to immediately secure
a new location for the road. If this ecannot be arranged
then side drains, drained foundations, and other special
remedies must be resorted to. The conditions are so vary-
ing that each ease will require special treatment,

In the mountainous section the problem is generally
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one of deep and heavy snowfall in winter, and frequent
light, with occasional very heavy, rainfall in summer. Also
cloudbursts oceur, but these are rather exeeptional in a par-
tieular locality and very in such a degree of magnitude
that drainage structures ample for the extreme cases can
hardly be expected. Due consideration of such oceurrences
should, however, enter into the design and water arvea of
all large culverts and bridges, and these should, if possible,
be adequate for any occurrences of this nature.

For earth ditches or gutters on grades from four to
seven per cent. and draining fourteen feet of roadway, ero-
sion commonly begins at 400 to 600 feet and sometimes
oceurs at 100 feet from the beginning of the flow of water.
This distance varies with different types of soils. Swamps
in high altitudes present interesting problems, involving
the decision between draining the swamp, going around it,
erossing it on a special foundation, or a combination of
these methods. At hieh altitudes and in the northern lati-
tudes alternate thawing and freezing often results in
freezing from the “‘bottom up’™* of layer upon layer of ice,
blocking solid the mouth of the eulvert and overflowing
the road grade. Where this oceurs the road embankment
in the spring is generally full of moisture and withont
stability or bearing power for long periods.  Also it has
been washed away to an extent varying with the quantity
and degree of water run-off.

The important features then for earth road drainage
are clean, free-flowing gutters or side ditches, adeguate enl-
verts in sufficient numbers, and unobstructed free-flowing
outlets. To these must be added constant maintenance
Tbeginning early in the spring, and in the mountainous re-
_gion, continuing and following up the melting snow until
“after its disappearance in the early summer.

Attention is directed to Bulletin No. 724, recently is-
sued by the U. 8. Department of Agriculture, entitled
“Drainage Methods and Foundations for County Roads,”
which explains in detail drainage problems, the different
types of struetures, and methods of construetion.

Grade Limits and Trafhic Conditions
(Continned from Page 12.)

That this saving in annual cost of operation can be
made is, to my mind, clearly shown by the inerease of cost
for operation for the unimproved road over the improved
road, as indicated on the diagram.

This saving per ton mile of one cent is, in my judg-
ment, a conservative estimate,

Considering the question as to what character of im-
provement over existing conditions would be warranted by
the possible saving on the operation of the traffic:

For every 20 Ibs. reduction in resistance of road sur-
face there is an indicated saving of approximately 4,10 of
a cent per ton mile in the cost of operation of the traffic.
Assuming an average cost

per mile for an 18-ft. paved road .. 21,000.00
per mile for a 9-ft. paved road........_. .15,000.00
per mile for an 18-ft. gravel road ........ 8,000.00

per mile for a 9-ft. gravel road .. 4.000.00

From a gravel to a paved road there would be an
average saving of 1 1/10 cents per ton mile, so that an
annual traffic of 95,000 or more ton miles per mile of road
would justify an expenditure of $21,000.00 per mile for the
improvement.

Similarly an annual traffie of 68,800 or more ton miles
per mile would justify an expenditure of $15,000.00 per
mile, and an annual traffic of 36,000 or more ton miles per
mile would justify an expenditure of $%5,000.00 per mile
for the improvements.

This ean be worked out in a similar manner for any
traffiec, and any existing condition and proposed improve-
ment.

It will be noted that this applies to improvement of
existing road conditions, and is to be considered in the
reduction of grades as well as in the improvement of the
surface conditions.

Nome Erceplional Conditions,

In the roads to be improved there will be stretches of
road which may not in themselves scem worthy of very
extensive improvement, but which as necessary conneeting
links, will be found desirable to be fully improved in order
that the road between the main points shall be complete.

Also in the opening of roads to afford an outlet for
any partieular portion of the State the improvement will
he in the nature of development work, essential to the State
and communities served, even though apparently not
warranted by the probable traffie.

Legislative Road Bills
(Continued from page 19.)

484—Rockwell—Making an appropriation to build a
road between Delta and Nuela.

502—Bond—Providing for the expenditure of the $20,-
000,000 bond issue.

519—Colgate—Providing for the diversion of
inheritance tax to be nsed for highway construetion.

the

568—Rotruck—To levy a tax for building good roads.
Senate Bills.

65—Warren—DProviding that eities and towns may use
county funds for roads.

281—Tobin and Lines—Providing for the expenditure
of the $20,000,000 bhond issuc.

349—TIattenbach—To ereate a State Highway Depart-
ment and make the distriets conform to the 13 judieial
distriets.

372—MeWilliams and Booth—Providing for a fax on
motor vehieles.

388—Ilattenbach—Providing for the expenditure of
the bond issue.

425—Fincher—To ereate a State Highway Depart-
ment.

431—DeBusk, MeWilliams and
State Highway Department.

432—DeBusk, MeWilliams and
State Highway Department,

Staley—To create a

Staley—To ereate a
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Sign Posts Along the National Highways

Six bills dealing with highway construction were introduced
in Congress during December. One of these was the bhill intro-
duced by Senator Smoot of Utah, providing for a complete re-
organization of highway adminisiration by the federal govern-
ment, for the issnance of bonds to the amount of $1,000,000,000,
which is discussed elsewhere in Other

this issue. bills either

are amendments to the present federal aid highway law, or
utiiize the organizations of the war and post oiiice departments.
A joint resolution has been introduced, waich provides for hand-
ing over to the Secretary of Agriculture by the Secretary or
War of such war material as may be used in highway construc-
tion work. Of the four bills providing for the utilization of the
present federal highway administration, those by Senator Bank-
head and Senator Swanson in the senate, and by Representative
Browne in the house, are in the form of amendments to the pres-
ent federal aid highway act, and consist of a change in wording
to permit a wider interpretation of the words “post road,” to
cover any road that might so be used. They also provide for
the appropriation of §$30,000,000, to be immediately available;
$75,000,000 available July 1, 1919; §75,000,000 available July 4,
1920: and $100,000,000 annually to July 1, 1924, Another bill,
introduced by Representative Shackleford, provides for a similar
change in wording and for an appropriation not to exceed $130.-
000,000 a year.
son, and provides for the setting aside of 50 per cent of the net

The other hill was introduced by Senator Swan-

proceeds derived from the operation of motor trucks engaged
in carrying parcel post, to be expended in the survey, construc-
tion, reconstruction, improvement, repair, maintenance and ad-
ministration of such highways as might be selected by the Post-
master General for the transportation of mail.

Governor Robertson of Oklahoma hopes to induce the leg-
islature to ado;n‘ a $40,000,000 bond issue for the purpose of sup-
plying the Indian state with a connected road system. It is his
jdea that interest and sinking fund can be met chiefly through
the production tax from oil and the registration tax from auto-
mohiles.

Governor Davis of Virginia has put forward the proposition
in the Old Dominion of raising $25,000,000 for building 1,200
miles of state highway.

The Division of Public Works and Construction Develop-
ment, which has just been organized in Washington by the De-
partment of Labor, has obtained from the Bureau of Public
Roads and Rural Engineering of the Department of Agriculture
a compilation of estimates of the amount of road work to be
undertaken in several states during 1919, These indicate an
expenditure of about $300,000,000. Cash expenditures on high-
ways in 1916 from all sources were, according to the Depart-
ment of Commerce, $272,654,424.

There exist in the United States approximately 2,750,000
miles of roads, of which not over 300,000 miles have been im-
proved. To improve the remaining two and one-hall million
miles would require, at the rate we have bheen going, something
like 16635 years.

In a speech delivered before the Highways Transport Com-
mittee, Herbert €. Hoover was quoted by the press on the fol-
lowing statement: “If we are to do our duty to the world and

ourselves, we must utilize every means to increase production
and distribute food ethciently. The development of the rural
expresses, using the highways of the country, commands every
moral support of which we are capable. The direct resulls,
which appeal to me strongly at this time, are the labor saved
and the productive area extended by the employment of more
efficient mechanical means,

“Another of the results of a perfected highway's use would
be to cut down the waste of perishable foods.
of our perishables never reach the consumer. We lose from forty
Lo sixty per cent of our potatoes yearly., Besides stopping this
territic waste, a highly-developed rural express wowd work to
establish lower prices.”

Fifty per cent

In his annual report Postmaster General Burleson printed
the following: “At the close of the fiscal year 6,041,404 families,
comprising 27,790,459 persons, were bLeing served by rural car-
riers throughout the country; and 43,451 routes, serving 1,127,110
miles daily, were in operation; of these 823, covering 44,50 miles
daily, were operated by motor vehicles.”

The state senate of Michigan has passed a joint resolution
providing for a constitutional amendment to permit a bond issue
of §50,000,000 for good roads. The house is said to be over-
whelmingly in favor of the resolution, which provides for the
submission of the proposition at the April election,

Officials of the Lincoln Highway association estimate that
$20,000,000 will be required te bring that national artery to its
proper standard. Approximately $4,000,000 have been expended
on it, and its condition in the various states is as follows: New
Jersey and Pennsylvania, practically 100 per cent macadam;
only a few miles of natural dirt roads, most of the remainder
being brick; Indiana is rapidly conecreting the road; macadam,
interspersed with gravel and natural-dirt road, make up the
[linois stretch: lowa, without laws to enable issuance of bonds,
has so graded and dragged the route that in dry weather it is
a perfect dirt boulevard; Nebraska, work accomplished is neg-
ligible: from Salt Lake City west the roadbeds are of hard-
packed salt; California, well maintained boulevard most of the
way.

The bill introduced by Senator Swanson in the United
States senate to amend the present provisions of the federal
aid road act, ealled the Page bill because of the work done by
the late Logan Waller Page in drafting it, is the bill endorsed
by the American Association of State Highway Officials at the
Chicago meeting on December 10, 1918,

One of the first new developments to follow the conereting
of the Detroit-Monroe, Mich., and Toledo, Ohio, road. until then
a notoriously bad piece of road, was the establishment of an in-
terurban motor truck refrigerator service between Detroit and
Toledo. Two trips a week are made and the saving on transpor-
tation charges is 60 cents a hundred.

Governor Pleasant of louisiana has approved the plan sug-
gested by the American Forestry association for planting trees
along Jefferson Highway to commemorate the part her sons
played in the war. Oaks will be used for the most part, and
the trees will stand about 40 feet apart. Altogether 440 miles
of “victory oaks"” will be planted.
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oad Work and Road Builders the State Over

~ Should the $20,000,000 bond issue for Colorado good roads
" the taxpayer would be called upon to pay one dollar a
on every $1,000 valuation. If the farmer owns a $5,000
_' L he would pay five dollars a year to secure a real road
his place that would save him many times this amount an-
ly in vehicle upkeep and time.

Toney Monell, county clerk of Montrose, secretary of the
association of county commissioners, member of the legis-
itive committees of that body and the Colorado Good Roads
sociation, will be in Denver while the legislature is in ses-
and will doubtless find something else to o during his
: time.

The five convict crews in Weld, Pueblo, Larimer, Boulder
Qarﬁeld counties are emulating the allied forces at Arch-
in staying on the job all winter long. Snow and cold
er may delay, but cannot stop them in building roads.

‘County Commissioners Thomas A, Forkner, R. 8. Hamilton
L R. B, Overholt of Moffat county, took occasion while in
nver to atiend the county commissioners’ meeting, to call
the state highway commission offices and talk over ways
means for starting the new bridge over the Bear river he-
Craig, early this season. The old bridge went out in a
out,

It is expected that the survey for widening and improving
road from the mouth of the Big Thompson to Hstes Park
be completed early this month. Twenty miles will he
ed at a cost of $90,000. The work was inaugurated last
h by Highway Commissioner T. .J. Ehrhart, Chief Engineer
. Maloney of the highway commission, Engineer June John-
f the U. S. Bureau of Public Roads, County Commissioner
- Graham of Larimer county, and County Engineer James
ds of the same county.

Costilla county is ready to co-operate with the government
state this spring in improving the 17-mile streteh from Ft.
nd - to San Luis.  County Road Superintendent Parrish
County Commissioner W. R. Morris brought this news to
8 highway commission last month.

‘The 17 miles on the Durango-Silverton road uncompleted
season because of labor difficulties, will be let by contract
8 year, four contracts covering the work. This decision was
hed after a conference between the highway commission of
state, Assistant District Forester Stahl, District Forestry
neer Bonar, Acting District Engineer Loder of the U, S.
of Public Roads and Engineer Palen of the same serv-
‘The road is a federal aid project.

St. John Wilson, acting director of the U. S. Bureau of
blic Roads, has notified Highway Commissioner Bhrhart
t he has recommended amendments to the federal road bond
e, approved by the late Logan Waller Page just before his
ath. This means that western states will not have to meet
government expenditures dollar-for-dollar, but in some in-
nees will have to pay only one dollar (o four of government
nditures—provided, of that the amendments are
adopted by Congress.

course,

The survey for improvement of the road from Trinidad to
# point on the Santa Fe Trail route, a distance of six miles, is
W practically finished.

County Commissioners Simon Clson and J. B. Stevens of
Grand county, discussed estimates for improvement of the Mid-
land Trail near Granby, and requested a survey for the road up
the Blue River between Kremmling and Dillon, at the last meet-
ing of the state highway commission.

Necessary data for advertising wvarious highway projects
and federal aid projects is being prepared by the office force
of the state highway commission. This work will be completed
speedily so that advertisements may be printed and work start-
ed in the early spring.

County Commissioners G, L. Garren, Charles Engel and R.
Bradfield of Dolores county, urged the highway commissioner
to push work on the bridge over the Dolores river hetween Rico
and Dolores, and speed up work north of Rico to Lizzard's head
this summer so that the Dolores section may secure its long-
needed outlet toward Montrose, during a recent visit at the
commission’s offices.

Surveying parties from the state highway commission are
making the survey for the two miles more of hard-surfaced
road north of Denver. Some of the Brighton folks would like
to see the hard-surface laid from Brighton south to Denver
and have so notified the commission.

The worst road conditions in northeastern Colorado this
winter were caused by snowdrifts on tops of the hills between
Broomfield and Lafayette. The last snow stayed on the ground
in an unprecedented manner.

At the recent annual meeting of the county commissioners'
association, former State Treasurer Robert H. Higgens, one
time president of the association, suggested that the passage of
the $20,000,000 bond issue would not mean a direct tax, but that
the interest and sinking fund could be met from the inheritance
and other taxes of that nature. This plan has been adopted in
several states.

H, A, Edmonds of Fort Colling, H. G. Tilfany of Brighton,
and Samuel A. Greenwood of Boulder, were named by the county
commissioners' association and the Colorado Good Roads Associ-
ation as a committee to wait upon the legiglature and urge three
important reoad propositions: passage of the concurrent resolu-
tion calling for a $20,000,000 bond issue, a road tax levy of one
cent per gallon for gasoline, and the doubling of the inheritance
tax.

The nineteen-mile road from Rifle to Meeker in Rio Blanco
county will be rushed through in short order next spring.
Edward O'Neill, the contractor, is hauling shale to depot points
along the road so that it may be spread with as little delay as
possible when the weather opens in the spring. Grading is
proceeding whenever the weather permits operations.

If the $20,000,000 bond issue is adopted by the people no
funds will become available for road work until 1921, The bond
proposition would not be submitted until the fall of 1920 and
the bonds would then have to be printed and floated. The first
funds available would be $2,000,000 in 1921, After that $23,000,000
would be available each year for a period of six years. It would
take a full vear to complete a full fledged organization and get
outfits on the roads and in working order.
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SHIWING WOAD TASTRICT NO 2

Map of Road District No. 2, Showing Gravelled and Graded Roads.
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