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Our Co11er Picture====~ 
"Over in thf' Stonewall C()Jtnfry," might 

well be the title of the picture which we run on 
this month 's cover page of COLORADO HIGH­
WAYS. The view is of State Road No. 12 in 
Las Animas county. 'l'his is in the district of 
Chairman I. B. Roger. . The road leads to 
Stonewall, where it connects with the new road 
being construC'ted over Whiskey f'reek pass, to 
connect witl1 San Luis across the range in Cos­
tilla county . Photo by courtesy Trinidad Cham­
bei.- of Commerce. It was taken by Aultman''> 
Studio. 

100 ft. RIYetecl Low Tru11 Span, Dillon, Colo. 
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HANGING 
UP NEW 
RECORDS 
IN ELEVATING 
GRADER EFFICIENCY 

W HEN an ADAMS Elevating Grader goes on 
the job, dirt moves quickly and at low cost. 
Pictured above is one of Mullen & Reinman's 

machines loading stiff, heavy gumbo day and night on 
Mississippi River levee work near St.Joseph, La. "The 
worst gumbo we've ever handled in our 40 years of 
building levees," says Mr. Mullen. 

New and exclusive features give ADAMS exceptional 
efficiency and capacity. Anti-friction bearings through­
out result in exceptionally light draft. New shaft and 
gear driven carrier eliminates chain troubles. New belt 
protection prolongs belt life. New all-welded frame 
construction produces enormous strength and rigidity 
with least weight. The 42-inch carrier is driven either 
by power take-off or auxiliary motor, making carrier 
operation independent of tractive conditions. Write 
today for complete information. 

Elton T. Fair Co. 
1611 W AZEE STREET DENVER, COLO. 

11 COST LESS IN T:HE 

LONG RUN AtWA~S11 

@ 

ADAMS 
ELEVATING GRADERS 

When writing advertisers, please mention Colorado Highways. 
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Highway Emergency Fund 
Put lo Work 

NUMBER 2 

By THE middle of March the state highway d :;:- artment will have more than two million dollars 
worth of n ew construction work under contract. These projects will absorb the greater part 
of the $3,000,000 allotted to Colorado from the $80,000,000 appropriated by congress for spe­

cial highway construction to relieve unemployment. This work must be completed before Septem­
ber 1, if the state is to draw the special federal aid. 

Included in the contracts to be let within the next three weeks will be two concrete paving 
projects between Kersey and Wiggins on the Greeley-Fort Morgan highway. \Vhen finished the new 
projects will give a continuous ribbon of pavement from Denver to Sterling. 

"Every possible effort is being made to get. as much work under contract as our known funds 
will permit, so that every man possible can be employed early in lhe spring," said Highway Engi­
neer Chas. D. Vail. "An effort is being made to distribute the work as widely as possible in all sec­
tions of the state. 

"Several of our grading projects already are under way. Paving projects "ill have to wait for 
the pouring of concrete until about the first of May. \Vhere it is possible steam shovel jobs will get 
under way about April 1. 

"We have asked the contractors to start hiring men and getting materials and equipment ready 
immediately after the contracts are let. This wil I give some men employment immediately." 

Surveys, plans and specifkations for eighteen project s are now under "ay. These projects 
total more than $2,000,000 worth of construction. 

Paving projects include two miles between Trinidad and Starkville ; and four miles of paving be­
tween Eaton and Ault on the Greeley-Cheyenne, '\\'yo., highway. 

Surfacing projects include four miles west of Tabernash in Grand county ; and four miles on 
Wolf Creek Pass, south of South Fork in Rio Grande and Mineral counties. 

Other surfacing projects up for early letting include nine miles east of La Junta, fourteen 
miles west of Mack in Mesa county, twrlve miles northwest of Fort Collins in Larimer county, seven 
miles east of Denver and three miles north of Hamilton in Moffat county. 

All of these projects are important links in the Federal Aid system in Colorado, which .statistics 
show serves 80 per cent of the total traffic in the stale. They are roads used by the people of the 
state in their everyday travel and are important tourist routes, being used extensively throughout the 
summer months by Colorado visitors. 

All of the projects mentioned above will be constructed with 100 per cent Federal funds, and 
will be paid for from the special Federal Aid funds which were alloted to the state for the relief 
of unemployment. 
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Forty Per Cent of Stale Roads Improve 
I MPROVEMENT of 300 miles of state highways dur­

ing the last year has brought the total mileage of 
completed state highways in the Colorado federal 

aid system of roads to 1,343. Inasmuch as the entire 
Colorado federal aid system of roads embraces 3,434 
miles, the completed mileage constitutes practically 40 
per cent. 

Federal aid roads are interstate highways that con­
tact ,vith similar roads in adjoining states and form 
part of a nationwide road ystem. The United States 
government contributes approximately one-half of the 
cosb of their construction. They are of the very highest 
type of roads, the government compelling the states to 
build up to a certain standard, ,vith certain maximum 
grades, curve radius, width and the like. 

Figures reported Saturday by the engineering divi­
sion of the state highway department disclose that at 
the close of the 1930 construction season the completed 
mileage of federal aid roads in Colorado was as follows: 
Concrete pavement............................................ . 377 miles 
Asphalt pavement .......................... ·-··················· 15 miles 
Oil-process pavement............................................ 149 miles 
Graded and graveled roads ................................ 802 miles 

Total .............................................................. 1,343 miles 

Included in the graded and graveled road mileage 
are 143 miles that were not constructed by the state 
highway department. These 143 miles are in forest re­
serves and were constructed for the forest service by 
the United States bureau of roads, mostly across the 
high mountain passes, such as Tennessee, Monarch and 
Berthoud. The famous Million-Dollar highway between 
Silverton and Ouray is also included in the list. The 
143 miles of road are part of the federal aid system but 
the state had nothing to do with their construction. 

The year 1930 saw the expenditure of about five mil­
lion dollars for new road construction. With the ex('ep­
tion of a compara.tively small amount that went for im­
provement on state highways not included in the sys­
tem, the money was spent on federal aid roads. During 
1930 new construction was as follows: 
Concrete pavement .............................................. 41 miles 
Asphalt pavement................................................ 1.2 miles 
Oil-process· pavement.......................................... 75 miles 
Graveling .............................................................. 130 miles 
Grading ................................................................ 52 miles 

Total .............................................................. 299 miles 

The year 1930 saw the linking of many scattered 
projects executed since 1921 when the highway depart­
ment was reorganized and given sufficient funds to meet 
the federal aid appropriations. Demands of motorist,; 
for immediate improvement of some especially ba.d 
stretches of highway in widely separated sections of the 
state resulted in the highway dt>partment improving 
numerous stretches o.f road here, there and everywhere 
in the state. 

To cite a few instances: 
With the exception of comparatively short stretches 

of highway in Chaffee, Garfield, Eagle and Grand coun­
ties, the automobilist can now drive on a good road from 
Holly, at the Kansas-Colorado line, up the Arkansas and 
ov~r Tennessee pass to the Utah line west of Grand 

Scene on Highway No. 11, above Stonewall, on Whiskey Creek56 
Pau, in La/I Animas County. Photo by Aultman, Trinidad. 

Junction. He can travel from Eaton, north of Greele:'()4 
to Pueblo on concrete pavement. An enormous amolll04 
of work has been done on the Victory highway west ~3 
Denver and on the highway entering the state at Jule 
burg and following the Platt,e river up to Denver. · ;~ 

The highway budget for 1931 follows the 1930 liuk 
ing-up program. Before the end of the year many mor 
improved sections of road will be connected. The 19378 
budget differs from its predecessors chiefly by the faA8 

that instead of many small projects a coroparative1'60 
small number of sizable projects have been provided for 

With the emergency road appropriation provided fOO~ 
by congress, Highway Engineer Charles D. Vail expect&>~ 
to carry out the largest road construction program in th~C 
state's history during 1931. Completion of the Denver11 
Limon, Greeley-Sterling, Fort Collins-Tie Siding anta1 
many other important highways is scheduled for thi 
~~ ru 

And independent of the state highway departmen~: 
the United States bureau of roads will construct m~1. 
more miles of road, notably the new highway throu.gl01 
the Rocky Mountajn National Park which has just beer 
added to the federal aid system, along with the road be­
tween Greeley and Loveland and the highway fron: 
Loveland up the Big Thompson canon to Estes Park. 
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Annual Budget Jor the Year 19 3 I 
,owing amounts to be expended in each of six districts in Colorado for new construction on Federal Aid and 

State Projects. Budget approved by Gov. William H. Adams on January 22. 

ESTIMATED RECEIPTS 
1<fo-4c Gasoline Tax .................................................... $4,633,000 
deral Emergency Advance Funds .......................... 1,607,300 

!deral Aid ........................................................................ 3,421,000 
o/o F ederal Aid for Federal Lands Highway 
Project ...................................................................... 130,867 

U. Bus Tax.................................................................... 60,000 
ernal Improvement Fund.......................................... 60,000 

· scellaneous and County.............................................. 86,000 

Total .......................................................................... $9,797,167 

DETAIL OF EXPENDITURES 

District No. 2-Federal Aid Projects 

6-C Rd. 4 Rifle East, grading and gravel-
ing .............................................. $ 

2-D-E Rd. 4 Colo.-Utah line East, grading 
and graveling .......................... 

)8-AR Rd. 4 Bridge across Lewis Waste ...... 

58-J Rd. 6 Cerro Summit West, grading 
and graveling ............................ 

IW-AR Rd. 6 Bridge across Alkali Creek. ..... 

;9-B Rd. 6 Gunnison-Parlin -------···-··--··········· 

$ 

District No. 2-State Projects 
Delta County: 

0-B Rd. 65 Cedaredge-Austin, graveling .... $ 
0-B Rd. 92 Crawford-Hotchkiss, graveling 
1 Rd. 136 Paonia-Hotchkiss, graveling .... 

Eagle County : 
Rd. 4 Guard rail, Battle Mountain .... 

Garfield County: 
9 Rd. 82 Bridge across Cattle Creek ..... . 

Gunnison County: 
~4-G Rd. 6 Monarch Pass (Shovel) ............. . 
"4-H Rd. 6 Blue Mesa ................................... . 
03 Rd. 92 Black Mesa (Shovel) ................. . 

Mesa County: 
52-B Rd. 141 Bridge at Gateway ..................... . 
2 Rd. 141 Whitewater South (Reimburse-

ment to County) ..................... . 
Montrose County: 

r78 Rd. 92 Connection with Forest Project 
8-B Rd. 146 Redvale, graveling ..................... . 

Ouray County: 
0 Rd. 62 Dallas Divide ............................... . 

Pitkin County: 
9-D Rd. 82 Independence Pass ..................... . 
9-E Rd. 82 Bridge near Aspen ..................... . 
0-C Rd. 104 Carlton Highway ....................... . 

Rio Blanco County : ll Rd. 64 Meeker-Rangely ....................... . 
1 Rd. 139 Fruita-Rangely ......................... . 

San Miguel County: 
~ Rd. 62 Dallas Divide ............................... . 

Rd. 145 Lizard Head Road ..................... . 
Summit County: 

1g-B Rd. 9 Hoosier Pass ............................... . 
Rd. 91 Loveland Pass ............................. . 

410,000 

260,000 
10,000 

100,000 
6,000 

200,000 

976,000 

1,000 
3,000 
3,000 

6,000 

4,000 

4,250 
1,000 
1,260 

4,000 

7,500 

3,000 
3,000 

4,000 

5,000 
5,000 
4.000 

5,000 
3,000 

7,000 
3,000 

4,000 
30,000 

$ 110,000 

$1,086,000 

ESTIMATED DISBCRSEMENTS 
Federal Aid Projects ........................................................ $6,842,000 
Federal Lands Highway Project (100% Federal 

Sta;ii~oj~t·~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~zg:ggi 
Maintenance ........................................ ............................. 1,800,000 
~urveys .............................................................................. 26,000 

igns and Traffic Census.............................................. 20,000 
Property and Equipment............................................. .. 30,000 
Compensation Insurance................................................ 30,000 
Administration ................................................................ 210,000 

Total .......................................................................... $9,797,167 

District No. 3-Federal Aid Projects 
2-R-11 
2-R-12 
298-E 
270-E 
71-C 
265-E 
263-C 
298-F 
68-B 
295-E 

Rd. 1 Trinidad South ............................ $ 100,000 
Rd. 1 Aguilar-Walsenburg .................. 200,000 
Rd. 10 Wolf Creek Pass.......................... 200,000 
Rd. 10 Del Norte-Monte Vista 74,000 ~1· 10 Hesperus, East and West.......... 60,000 

. 10 Bayfield, West.............................. 115,000 
Rd. 10 La Veta Pass, East.................... 55,000 
Rd. 10 Yellow Jacket Hill ......... __ ......... 95,000 
Rd. 16 To complete F . A. P. 68-B........ 37,000 
Rd. 17 Alamosa, South............................ 120,000 

$1,056,000 
District No. 3-State Projects 

Alamosa County: 
768 Rd. 158 Alamosa-Las Sauses .................. $ 10,000 

Archuleta County: 
607-B Rd. 10 Catchpole's Grade to Ranger 

Station, graveling ................... . 
Conejos County: ii~ Rd. 136 Graveling ................................... . 

Rd. 142 Graveling ................................... . 
Costilla County : 

769 Rd. 162 San Luis-Stonewall... ................ . 
Dolores County : 

577179 Rd. 10 Dolores-State Line ..................... . 
Rd. 145 Improvements, Rico South ....... . 

Hinsdale County: 
518-B Rd. 149 Improvements ........................... . 

Huerfano County: 
666 Rd. 69 Improvements ........................... . 
780 Rd. 111 Improvements ........................... . 

Las Animas County: 
780 Rd. 111 Improvements ........................... . 
759-B Rd. 152 San Luis-Stonewall ................... . 

Mineral County: 
621-C Rd. 149 Bridge (6 Mile) ........................... . 
521-B Rd. 149 Improvements, Fir Creek. ........ . 

781 
782 

Montezuma County: 
Rd. 10 Dolores-Lewis .......................... . 
Rd. 10 Graveling, Cortez East ............. . 

Rio Grande County: 
783 Rd. 10 To reimburse Rio Grande 

County for oiling into Monte 
Vista ......................................... . 

Saguache County: 
622-B Rd. 114 Improvements, Cochetopa Pass 
522 Rd. 114 To reimburse Saguache County 

for work on Cochetopa Pass .. 
San Juan County: 

628-C Rd. 19 To reimburse Maintenance 

5,000 

6,000 
6,000 

20,000 

5,000 
6,000 

4,000 

9,000 
2,000 

2,000 
20,000 

5,000 
3,000 

6,000 
10,500 

7,000 

8,500 

3,600 

Dept. for bridge across Lime 
Creek ........................................ 2,600 :..:.:...,--==:..::. 

$ 140,000 
$1,196,000 
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District No. •1-Fed-eral Aid Projects 
296-D Rd. 1 Pueblo, South .............................. $ 
296-A,B,C Rd. 1 Greenhorn North, paving ......... . 
245-C Rd. 6 Hadley to La Junta·-············-··· 
272-F Rd. 6 Rocky Ford-Manzanola ............. . 
216-B Rd. 6 Granada-Holly ........................... . 
57-R-3 Rd. 6 Wid~n.in_g bridge over ditch 

adJommg Lamar ..................... . 
248-AR, 

B,C Rd. 15 Salida to Buena Vista, grading 
and oiling ................................. . 

125,000 
260,000 
120,000 
160,000 
100,000 

3,000 

208,000 

$ 976,000 

State Projects 
Baca County: 

525 Rd. 100 Pritchett-Utleyville, graveling$ 8,000 
Bent County: 

784 Rd. 6 Las Animas-Hadley, oiling........ 10,500 

Bent and Prowers Counties: 
785 Rd. 6 Las Animas to Lamar, oiling.... 35,100 

Chaffee County: 
733-B Rd. 4 Repair two bridges, Trout 

Creek ........................................ 4,000 
Crowley County: 

527-B Rd. 96 Gravel surfacing.......................... 8,000 

Custer County : 
529 Rd. 96 Reimbursement to County ...... . 

Fremont County: 
614-C Rd. 67 Repairs, Phantom Canon. .......... . 
786 Rd. 69 Bridge and road repairs ........... . 
787 Rd. 120 Bridge over Six Mile ................. . 

Kiowa County: 
532-B Rd. 96 Sheridan Lake West ................ .. 
532-C Rd. 96 Graveling, Haswell...., ............... .. 

Pueblo County: 
722-D Rd. 96 Underpass 4 miles East of 

Pueblo ..................................... . 
( '.L'wo railroad companies, Cou nty 
and State participate one-fourth 
each.) 

788 Rd. 6 Huerfano Bridge to East 
County Line, oiling ................. . 

789 Rd. 181 Improvements .......................... .. 

10,000 

3,500 
2,500 
5,000 

5,000 
3,500 

15,000 

15,200 
7,500 

$ 132,800 
$1,108,800 

District No. 5-Federal Aid Projects 
79-B or 
158-A Rd. 4 East or West of Colorado 

134-D-BR Rd. 
Springs .................................... $ 

4 Continuation of F.A.P. 134 ..... . 
158-B Rd. 4 Wilkerson Pass ........................... . 
278-D Rd. 8 Continuation of F.A.P. 278, 

westerly ................................... . 
149-H Rd. 8 Elbert County Line to Limon .. 

524,000 
110,000 
150,000 

152,000 
310,000 

$1,246,000 

State Projects 
Cheyenne County: 

535-B Rd. 59 Kit Carson South, graveling .... $ 
(County to do all grading, dra in­
age and s 1>readlng.) 

Douglas County: 
672 Rd. 67 2 miles West of Sedalia, bridge 
536-D Rd. 83 Bridge South of Cherry .... ·-···· 
536-E Rd. 83 South of Russelville, surfacing 
762 Rd. 86 Franktown West, drainage, 

721 
721-B 

761 

surfacing and realignment .... 
Rd. 105 6 miles South of Sedalia, bridge 
Rd. 105 10 miles North of Palmer 

Lake, bridge ............................. . 
Rd. 177 Arapahoe County Line, South .. 

Elbert County: 
705 Rd. 86 Bijou Bridge ............................... . 

(Cou nty t o put In balance to 
comple t e 200 ft. s t eel s tructure 
and approaC'h es.) 

3,500 

800 
1,000 

500 

800 
2,900 

1,800 
5,000 

6,000 

El 
584-F 

676-B 

738 
764 

Paso County: 
Rd. 4 C o l o r ad o Springs-Adams 

Crossing, oiled road ............... . 
Rd. 50 Bridge, 4 miles East of Mon-

ument ....................................... . 
Rd. 115 Betterments ............................... . 
Rd. 122 Betterments ............................... . 

Kit Carson County 
679 Rd. 51 Surfacing 
790 Rd. 59 Surfacing 

Lake County: 
510-D Rd. 104 Guard rails, tunnel, and im-

provements ............................. . 

Lincoln County: 
680 
681-A 
681-B 

Rd. 63 Arriba North, surfacing ........... . 
Rd. 71 Limon North, surfacing ........... . 
Rd. 71 Limon South, surfacing and 

elevating at Forder .............. _ 
682 
765 

Rd. 94 Betterments ............................... . 
Rd. 109 Surfacing ................................... . 

Park County: 
683-D Rd. 9 
739 Rd. 77 

739-B Rd. 77 

Teller County: 
546-B Rd. 4 
706-D Rd. 67 

706-E 
706-F 

706-B 

791 

Rd. 67 
Rd. 67 

Rd. 143 

Fairplay-Alma, Betterments .... 
7 miles East of Jefferson, 

bridge ....................................... . 
Improvements ........................... . 

Improvements ........................... . 
Cripple Creek-Victor, fill and 

bridge ....................................... . 
Four Mile Hill ............................. . 
Cripple Creek-Victor, cattle 

pass ........................................... . 
Improvements and bridge. ........ . 

$ 
Changing roads in Park County 

due to Eleven Mile Canon 
Reservoir construction. .......... . 

' 2.~ 
2,1 

I 

6,~ 

2, 

• % 

1,, 

1,(' 
5,( 

1 ' 
1; 1 

82,( 
' I 
I, 

20,81 

$ 102, 
$1,348f~' 

181 
189-C 
150-C 
138-D 
254-B,C 
151-B 
251-D 

211-B 
144-F 

144-G 

District No. 6-Federal Aid Projects 
Rd. 2 Idaho Springs East .................... $ 
Rd. 2 West of Hayden to County Line 
Rd. 2 West of Craig ............................. . 
Rd. 2 Steamboat Springs East .......... .. 
Rd. 2 Graveling, Byers Canon. .... _ .... . 
Rd. 2 Tabernash-Granby ..................... . 
Rd. 7 To complete underpass, Boulder 

Road ......................................... . 
Rd. 13 South to Craig ............................. . 
Rd. 14 North of Fort Collins to com-

plete I<'.A.P. 144-F ................... . 
Rd. 123 Northwest of Fort Collins, to 

complete grading and oiling 
F.A.P. 144-D, to State Line .. 

; 
5o,e 

148J 
150,( 
100,6 

25,6 
70 

i 
15,l 
91,P 

e 
35,( 

E 

350,~ 

$1,0341~ 

State Projects 
Boulder County : 

792 Rd. 119 Boulder Canon .............................. $ 4, 
548-B Rd. 66 Longmont-Lyons ........................ 5,, 

Clear Creek County: 
550 Rd. 91 Loveland Pass, to reimburse 

552-E Rd. 119 Id~h~n~pri~g; .. t~;;;ci.···R~~~;ii l,'l 
Gulch ........................................ 4,11 

Gilpin County: 
552-D Rd. 119 West of Rollinsville, Improve-

ments and rebuilding two 
bridges ...................................... 2,• 

Jackson County : 
629-C Rd. 14 Continue work (surfacing) to-

ward Walden............................ 10, 
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Jefferson County: 
Rd. 73 Evergreen Bridge ............... ........ . 
Rd. 93 Mt. Vernon Canon to Red 

Rocks Park ................... ..... - .... . 
Rd. 126 Pine Grove to Buffalo ............... . 

9-B Rd. 175 -Fence, Coal Creek Road ........... . 
Larimer County: 

6 Rd. 14 East of Fort Collins ................... . 
Routt County: 

10,000 

10,000 
15,000 
2,000 

25,000 

4-B Rd. 131 To reimburse County......... .. ..... .. 10,000 
8 Rd. 131 To continue work...................... 140,000 

$ 114,000 
$1,148,000 

District Ne. 7-lt~ederal Aid Projects 
Rd. 2 Brush, grading, paving and 

overhead .................................. $ 175,000 
7-AR-

CR Rd. 

Rd. 

2 Between Kersey and Fort 
Morgan, paving ....................... . 

3 Ault-Eaton, paving .. .. ................ . . 

8 Denver-Limon, grading and 

471,000 
120,000 

surfacing ................ .................. 670,000 
9-1 
5-B 

Rd. 8 Alameda Avenue, paving.......... 18,000 
Rd. 14 Extension East of F. A. P. 

15-B, grading and surfacing.. 100,000 
$1,554,000 

State Projects 
Adams County: 

5 Rd. 102 Improvements ........... ................. $ 2,500 

10,000 
10,000 

2,500 

Arapahoe County: 
7 Rd. 83 Cherry Creek Drive, oiling ....... . 
1-B Rd. 87 Bridge over Big Dry Creek. .... . 

86 Rd. 102 Improvements ........................... . 
5 Rd. 177 South University A venue, oil-

ing .. ....................... .. .. ......... ....... . 
Logan County: 

96 Rd. 2 Grading and surfacing ............... . 
Rd. 14 Sterling West, Improvements .. 
Rd. 113 Bridge ................................. .... .... . ti 

97 Rd. 154 Grading and surfacing ....... ...... . 
Morgan County: 

7 Rd. 54 Brush East, surfacing ............... . 
Phillips County: 

,!72 Rd. 51 Improvements ............. .............. . 
,83 Rd. 59 Improvements ........................... . 
'98 Rd. 154 GradJing and surfacing ............ . . 

Sedgwick County: 
Rd. 51 Improvements ....... ...... .............. . 
Rd. 59 Improvements .................. .... ..... . 

Washington County: 
, 5-C Rd. 54 Grading and surfacing .... ......... . 

,f76 { :t ~~ } Improvements ........... .................. . 
13!>-B Rd.. 102 Improvements ........................... . 

Weld County: 
i80-C Rd. 52 Hudson East ....... ........................ . 

10,000 

4,500 
1,250 
1,750 
5,000 

7,500 

1,500 
1,500 
4,000 

2,000 
3,000 

10,000 
4,500 
4,500 

15,000 
1 Yuma County: 
194 Rd. 51 
141 Rd. 59 

Improvements ······-················ .. ·· 3,000 

36-C Rd. 102 
Improvements ............... ... ..... .. :.. 2,000 
Improvements .............................. 4,500 

$ 110,500 

$1,664,500 

SOFTEN TIRES FOR ICY ROADS 
Icy roads are responsible for more winter motor ve­

licle accidents than perhaps all other causes and any­
bing that can offer relief from them is worthy of hav­
f g attention, a state highway bulletin says in passing 
~long a suggestion sent in by a traveling man. "When 
rhe roads are extremely slippery, considerable comfort 
•an be obtained,'' the suggestion states, '' by letting down 
Ghe air pressure in the tires to twenty or even fifteen 
pounds. The increased flat tread gives much greater 

Maintenance 

Non-Federal Aid Road Counties on 50-50 Basis, State and 
County. 

County Miles State's Share 
Denver Mountain Parks ............... . - .......... 74 
Baca ........................................................ ...... 234 
Crowley ...... ............................. .............. ....... 64 
Custer .................. .............. .......................... 96 
Delta .............................................................. 91 
Gilpin ............... ..... ........................................ 36 
Hinsdale ........... .................... .......... ...... .... .. ... 49 
Jackson ............... ...... .. ................................. 133 
Kiowa ....................... ................................... 146 
Mineral ............................... ......................... 39 
Pitkin ...................... .............................. ........ 88 
San Miguel.. ...... ............................................ 143 
Teller ............................................................ 82 

1,275 

Berthoud Pass........ ...................................... 30 
Cameron Pass.............................................. 20 
Cumbres Pass .................................. ......... .. . 
Independence Pass .... ................................. . 
Wolf Creek Pass.......................................... 40 
Sugar Creek-West Creek-Deckers ....... .... . 
Dillon-Climax ................................. ............ . 
Ouray-Durango ............... ........................... 64 

$ 35,000 
7,500 
5,000 
5,000 
5,000 
6,000 
5,000 
5,000 
6,500 
6,000 
9,000 

13,000 
4,000 

$ 112,000 

20,000 
5,000 

15,000 
10,000 
20,000 

8,000 
6,000 
9,000 

$ 93,000 
3,528 Miles Federal Aid Roads ....... .......... .. ..... ...... .. ...... $1,270,000 
Maintenance Equipment.. .. .. ............................ ............... 270,000 
261 Miles Forest Service Projects......................... ....... 55,000 

$1,595,000 

Total .......................... ................................................ $1,800,000 

NOTE: The f ollowing Items are for U. S. Government­
maintained roads on which the State Is to pay fo r maintaining 
certain sections, (agreements to be made with U. S. Bureau for 
our proportion of cost) . These am ounts are estimates only, 
and a re covered In amount for Fores t Service Project s. This 
a m ount will also Include any additional s ections that may be 
turned over t,o the Sta t e currently during the year 1931 : 

T ennessee Pass .. . . ... .. .... . ... . . .. . $14,00 0. 00 
South St. Yraln. . . . . . . . . . . . . . . . . . . . . . 8,000.00 
Ward-Raymond . . . . . . . . . . . . . . . . . . . . . 8,000.00 

$30,000.00 

Federal Lands Highway Project (100'·o Federal 
Aid) .................. ......... .. ................. .......................... ... $ 

Surveys ......................... ..... ..... ....................................... .. . 
Signs and Traffic Census ............................. ................ . 
Property and Equipment ....... .................................... .. .. . 
Compensation Insurance .............................................. . . 
Administration .... ........... ................................................ . 

130,857 
25,000 
20,000 
30,000 
30,000 

210,000 

Grand Total ....... ...... ........... ............ .......................... $9,797,157 

gripping power. The same plan will be found helpful 
in working out of loose snow.'' 

Approximately 627,000 miles, or more than one-fifth 
of the 3,000,000 miles of highways in the United States, 
are surfaced in varying degree. 

More than 50,000 miles of new highways are built 
annually. Of this mileage between 8,000 and 9,000 is 
improved with federal aid. 
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District No. ,!-Federal Aid Projects 
296-D Rd. 1 Pueblo, South .............................. $ 
296-A,B,C Rd. 1 Greenhorn North, paving ......... . 
245-C Rd. 6 Hadley to La Junta ................... . 
272-F Rd. 6 Rocky Ford-Manzanola ............. . 
216-B Rd. 6 Granada-Holly ........................... . 
57-R-3 Rd. 6 Wid~n.in.g bridge over ditch 

adJ01mng Lamar ..................... . 
248-AR, 

B,C Rd. 15 Salida to Buena Vista, grading 
and oiling ................................. . 

125,000 
260,000 
120,000 
160,000 
100,000 

3,000 

208,000 

$ 976,000 

State Projects 
Baca County: 

525 Rd. 100 Pritchett-Utleyville, graveling$ 8,000 
Bent County: 

784 Rd. 6 Las Animas-Hadley, oiling........ 10,500 
Bent and Prowers Counties: 

785 Rd. 6 Las Animas to Lamar, oiling.... 35,100 
Chaffee County: 

733-B Rd. 4 Repair two bridges, Trout 
Creek ........................................ 4,000 

Crowley County: 
527-B Rd. 96 Gravel surfacing.......................... 8,000 

Custer County: 
529 Rd. 96 Reimbursement to County···-··· 

Fremont County : 
614-C Rd. 67 Repairs, Phantom Canon. .......... . 
786 Rd. 69 Bridge and road repairs ........... . 
787 Rd. 120 Bridge over Six Mile ................. . 

Kiowa County: 
532-B Rd. 96 Sheridan Lake West ................. . 
532-C Rd. 96 Graveling, Haswell...., ................ . 

Pueblo County: 
722-D Rd. 96 Underpass 4 miles East of 

Pueblo ..................................... . 
('.l'wo railroa d companies , Cou nty 
and S tate pa rtic ipa t e one-fou rth 
ea ch. ) 

788 Rd. 6 Huerfano Bridge to East 
County Line, oiling ................. . 

789 Rd. 181 Improvements ................. ......... . 

10,000 

3,500 
2,500 
5,000 

5,000 
3,500 

15,000 

15,200 
7,600 

$ 132,800 
$1,108,800 

District No. 5-Federal Aid Projects 
79-B or 
158-A Rd. 4 East or West of Colorado 

134-D-BR Rd. 
Springs .................................... $ 

4 Continuation of F .A.P. 134 ..... . 
158-B Rd. 4 Wilkerson Pass ........................... . 
278-D Rd. 8 Continuation of F.A.P. 278, 

westerly ................................... . 
149-H Rd. 8 Elber t County Line to Limon .. 

524,000 
110,000 
160,000 

152,000 
310,000 

$1,246,000 

State Projects 
Cheyenne County: 

535-B Rd. 59 Kit Carson South, graveling .... $ 
( County to clo a ll g rading, d rain­
a ge a nd sprea ding.) 

Douglas County: 
672 Rd. 67 2 miles West of Sedalia, bridge 
536-D Rd. 83 Bridge South of Cherry ........... . 
536-E Rd. 83 South of Russelville, surfacing 
762 Rd. 86 F rankt own West, drainage, 

721 
721-B 

761 

surfacing and realignment._. 
Rd. 105 6 miles South of Sedalia, bridge 
Rd. 105 10 miles North of Palmer 

Lake, bridge ............................. . 
Rd. 177 Arapahoe County Line, South .. 

Elbert County : 
705 Rd. 86 Bijou Bridge .............................. .. 

(Cou nty t o p u t In balance t o 
complet e 200 f t . s teel struc t u r e 
and approa ~hes. ) 

3,500 

800 
1,000 

600 

800 
2,900 

1,800 
5,000 

6,000 

El 
584-F 

Paso County: 
Rd. 4 C o 1 o r ad o Springs-Adams 

Crossing, oiled road ............... . 
676-B 

738 
764 

Rd. 50 Bridge, 4 miles East of Mon-
ument ....................................... . 

Rd. 115 Better ments ............................... . 
Rd. 122 Betterments ............................... . 

Kit Carson County 
679 Rd. 51 Surfacing 
790 Rd. 59 Surfacing 

Lake County: 
510-D Rd. 104 Guard rails, tunnel, and im-

provements ··················-·········· 
Lincoln County: 

680 Rd. 63 Arriba North, surfacing ........... . 
681-A Rd. 71 Limon North, surfacing ........... . 
681-B Rd. 71 Limon South, surfacing and 

elevating at Forder ............... . 
682 
765 

Rd. 94 Betterments ························-······ 
Rd. 109 Surfacing ................................... . 

Park County: 
683-D Rd. 9 
739 Rd. 77 

739-B Rd. 77 

Teller County : 
646-B Rd. 4 
706-D Rd. 67 

706-E 
706-F 

706-B 

Rd. 67 
Rd. 67 

Rd. 143 

Fairplay-Alma, Betterments .... 
7 miles East of Jefferson, 

bridge ....................................... . 
Improvements ·······················-·· 

Improvements ........................... . 
Cripple Creek-Victor, fill and 

bridge ....................................... . 
Four Mile Hill ............................. . 
Cripple Creek-Victor, cattle 

pass ........................................... . 
Improvements and bridge. ........ . 

12 9 
9 

2.~ 
4.~~ 
l,r. 

76 
2,4 
2,~B 

I 

2, 

2,~ 

$ 82,0 
Changing roads in Park County n 791 

181 
189-C 
150-C 
138-D 
254-B,C 
151-B 
251-D 

211-B 
144-F 

144-G 

due to Eleven Mile Canon Ii 
Reservoir construction............ 20,IB! 

---7! 
$ 102, 
$1,348, I 

District No. 6-Federal Aid Projects 
Rd. 2 Idaho Springs East .................... $ 
Rd. 2 West of Hayden to County Line 
Rd. 2 West of Craig ............................. . 
Rd. 2 Steamboat Springs East ........... . 
Rd. 2 Graveling, Byers Canon. .. _ .... . 
Rd. 2 Tabernash-Granby ..................... . 
Rd. 7 To complete underpass, Boulder 

Road ......................................... . 
Rd. 13 South to Craig ............................. . 
Rd. 14 North of Fort Collins to com-

plete 1''.A.P. 144-F ................... . 
Rd. 123 Northwest of Fort Collins, to 

complete grading and oiling 
F .A.P. 144-D, to State Line .. 

35, 
6 

350, 

$1,034, 

State Projects 
Boulder County: 

792 Rd. 119 Boulder Canon .............................. $ 
548-B Rd. 66 Longmont-Lyons ....................... . 

Clear Creek County: 
550 Rd. 91 Loveland Pass, to r eimburse 

552-E Rd. 119 Id~h~ntri~g ; ··t;;;;d ··Ru~~~ii 1·11 
Gulch ........................................ 4, t 

Gilpin County: 
552-D Rd. 119 West of Rollinsville, Improve- 1 

brid~~s ~~~ .... ~~~~~.~~~: .... ~:~ 2 1 
( 

Jackson County : 
629-C Rd. 14 Continue work (surfacing) to-

ward Walden ........................... . 
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Jefferson County: 
,J 93 Rd. 73 Evergreen Bridge ....................... . 
'"r94 Rd. 93 Mt. Vernon Canon to Red 
, Rocks Park. .............................. . 
''lB2 Rd. 126 Pine Grove to Buffalo .............. .. 
·•169-B Rd. 175 ·Fence, Coal Creek Road ........... . 
' Larimer County: 
766 Rd. 14 East of Fort Collins ................... . 

:,4 Routt County: . 
:,(,84-B Rd. 131 To reimburse County ................. . 

188 Rd. 131 To continue work. .................... . 

10,000 

10,000 
15,000 

2,000 

25,000 

10,000 
140,000 

$ 114,000 
$1,148,000 

District Ne. 7-l'ederal Aid Projects 
Rd. 2 Brush, grading, paving and ,rfl8-AR 

•~87-AR­
CR 

overhead .................................. $ 175,000 

Rd. ,, 
.~6-E Rd. 
'•\~9-D, 

2 Between Kersey and Fort 
Morgan, paving ....................... . 

3 Ault-Eaton, paving ..................... . 

8 Denver-Limon, grading and 

471,000 
120,000 

E,F,G Rd. 
surfacing .................................. 670,000 

Rd. 8 
Rd. 14 

Alameda Avenue, paving.......... 18,000 
Extension East of F. A. P. 

15-B, grading and surfacing.. 100,000 
$1,554,000 

State Projects 
Adams County: 

Rd. 102 Improvements ............................ $ 2,500 

10,000 
10,000 

2,500 

Arapahoe County: 
7l17 Rd. 83 Cherry Creek Drive, oiling ...... . 

' 7ll.1-B Rd. 87 Bridge over Big Dry Creek .... .. 
,as Rd. 102 Improvements .......................... .. 

'.11.95 Rd. 177 S~uth University A venue, oil-

,0 
796 
B87 

,1955 
-797 

1ng ............................................. . 
Logan County: 

Rd. 2 Grading and surfacing ............... . 
Rd. 14 Sterling West, Improvements .. 
Rd. 113 Btidge ......................................... . 
Rd. 154 Grading and surfacing ............. . 

Morgan County: 
67 Rd. 54 Brush East, surfacing ............... . 

Phillips County: 

j572 Rd. 51 Improvements ........................... . 
, 83 Rd. 59 Improvements ........................... . 
i 98 Rd. 154 Grading and surfacing ............. . 

Sedgwick County: 
, 74 Rd. 51 Improvements .......................... .. 

73 Rd. 59 Improvements ........................... . 
, Washington County: 
.e;:-C { Rld63 5}4 Grading and surfacing ............ .. 
.~ Rd. 71 Improvements ............................. . 
636-B Rell. 102 Improvements .......................... .. 

' Weld County: 
680-C Rd. 52 Hudson East... ............................ . 

Yuma County: 

10,000 

4,500 
1,250 
1,750 
5,000 

7,500 

1,500 
1,500 
4,000 

2,000 
3,000 

10,000 
4,500 
4,500 

15,000 

1 94 Rd. 51 
,tl41 Rd. 59 

Improvements ............................ 3,000 
Improvements ......................... :.. 2,000 

' 836-C Rd. 102 Improvements .............................. 4,500 
$ 110,500 

$1,664,500 

SOFTEN TmES FOR ICY ROADS 
,r Icy roads are responsible for more winter motor ve­
hicle accidents than perhaps all other causes and any­

' thing that can offer relief from them is wor thY of hav­
ing attention, a state highway bullet in says i~ passing 
along a suggestion sent in by a traveling man. "'When 

.rthe roads are extremely slippery, considerable comfort 
can be obtained," the suggestion states, "by letting down 
he air pressure in the tires to twenty or even fifteen 
ounds. The increased flat t read gives much greater 

Maintenance 

Non-Federal Aid Road Counties on 50-50 Basis, State and 
County. 

County Miles State's Share 
Denver Mountain Parks............................ 74 
Baca .............................................................. 234 
Crowley ........................................................ 64 
Custer .......................................................... 96 
Delta .............................................................. 91 
Gilpin ............................................................ 36 
Hinsdale ........................................................ 49 
Jackson ........................................................ 133 
Kiowa .......................................................... 146 
Mineral ........................................................ 39 
Pitkin ............................................................ 88 
San Miguel.................................................... 143 
Teller ............................................................ 82 

1,275 

Berthoud Pass.............................................. 30 
Cameron Pass......................................... ..... 20 
Cumbres Pass ............................................. . 
Independence Pass ..................................... . 
Wolf Creek Pass.......................................... 40 
Sugar Creek-West Creek-Deckers ........... . 
Dillon-Climax ............................................. . 
Ouray-Durango .......................................... 64 

$ 35,000 
7,500 
5,000 
5,000 
5,000 
6,000 
5,000 
5,000 
6,500 
6,000 
9,000 

13,000 
4,000 

$ 112,000 

20,000 
5,000 

15,000 
10,000 
20,000 

8,000 
6,000 
9,000 

$ 93,000 
3,528 Miles Federal Aid Roads ...................................... $1,270,000 
Maintenance Equipment. .............................................. .. 270,000 
261 Miles Forest Service Projects................................ 55,000 

$1,595,000 

Total .......................................................................... $1,800,000 

NOTE: T he following Items a r ,i fo r U . S. Gov,in1ment­
malntalned roa ds on which the S tate Is to pay for maintaining 
certain sections. (agreements to be made with U. S. Bureau for 
our proportion of cost). These amounts are estimates only, 
and are covered In amount for Forest Service Projects. This 
a m ~unt w!ll also Include any addi tional sec tions that may be 
turned over to the State currently dur ing the y ear l 9al : 

Tenness ee P ass .. ... . .... . . . . .. ...... $14,000.00 
South St. V raln . . . . . . . . . . . . . . . . . . . . . . 8,000.00 
'\'lard-Ray mond . . . . . . . . . . . . . . . . . . . . . 8,000.00 

$30,000.00 

Federal Lands Highway Project (100% Federal 
Aid) ............................................................................ $ 

Surveys ......................... ................................................... . 
Signs and Traffic Census ............................................ .. 
Property and Equipment ............................................... . 
Compensation Insurance ............................................... . 
Administration .............................................................. .. 

130,857 
25,000 
20,000 
30,000 
30,000 

210,000 

Grand Total .............................................................. $9,797,157 

gripping power. The same plan will be found helpful 
in working out of loose snow.'' 

Approximately 627,000 miles, or more than one-fifth 
of the 3,000,000 miles of highways in the United States, 
are surfaced in varying degree. 

More than 50,000 miles of new highways are built 
annually. Of this mileage between 8,000 and 9,000 is 
improved with federal aid. 
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Highways Play Important Role in Economi 
Development of San Juan Basin 

By J. R. CHENEY 
Division Engineer, Colorado Highway Department 

)U 

,I'll 

T HE PROGRESS of civilization has been mainly 
dependent on two great sources of development; 
namely-cultural development which hinges upon 

education used in its broad sense; and industrial de­
velopment which hinges upon education used in its 
broad sense; and industrial development which is 
primarily dependent upon transportation. These United 
States are an outstanding example of the rapid de­
velopment of a nation that has held transportation to 
be the ground work of its growth. We could live for 
centuries as a nation without modern transportation 
facilities, but we could attain only a fraction of our 
present industrial and cultural standard. 

We have as a people been committed to a program of 
transportation almpst from the beginning. It early took 
the form of shipping, as all settled sections were on the 
Atlantic coast. 'rhen came the pushing westward of 
wagon trains, as the settlement of the lands took place. 
Close on the heels of this western drift of population 
came the development of rail transportation. Then the 
advent of the motor car made highway improvement im­
perative, and we are now in the midst of a highway de­
velopment program which dwarfs into insignificance any 
previous e.ffort in the world's history to make communi­
cation between people easy and rapid. What then are 
the factors which determine the value of this highway 
development program upon which a vast amount of 
money has been and is being expended? 

The value of any road can be measured only by its 
service to the users thereof, who are the taxpayers. 

An improved road tends to increase cultural stand­
ards, due to increased contacts between people. 

There are also recreational features in the service of 
an improved highway which bulk large in the scheme of 
our national life, but which cannot be measured by any 
financial yardstick. 

The elimination of hazard to life and car is another 
feature which it is difficult to appraise. 

In the economic movement of men and goods, on 
business missions, however, the service of an improved 
road can be measured in dollars and cents. Professor 
Agg of Iowa has by exhaustive study of traffic deter­
mined a definite saving to the car operator on various 
types of improved highways over the original earth 
roads. Taking year around travel in all sorts of weather 
he has found that the saving is approximately one cent 
per car mile on a graYel road over the original dirt 
road, and approximately an additional cent if higher 
types of pavements are used. On this basis the 1Umual 
saving between Durango and Mancos, assuming a daily 
traffic of 300 cars per 24-hour day, would be approxim­
ately $32,800; This will pay all maintenance costs and 
a very good rate of interest on the investment. Higher 
types of improvement would be economically sound only 

n, 
when traffic is sufficiently heavy to warrant the impr~ 
ment. The only basis, therefore, on which the impro 
ment of a highway can be figured within economic lim' 
is by means of a traffic record. determined by ac 
count at different seasons of the year. Such a tra 
count is being taken throughout the state, and is · 1 

fl.uencing the allotment of funds to the various sectio 1 

There are, in the San Juan Basin, approximately 3 
miles of state highways on the 7% or Federal Aid 
tem-98 miles of this have been graveled to federal 
standard, and about 30 miles have been improved 
various degrees under purely state projects. 'l'his 1'1' 

entailed an expenditure on Federal Aid Projects, dur" 
the past ten years, of $1,500,000, with an aclditio 
$150,000 of State Funds on State Projects. The n 
few years will undonbtecliy see the closing up of mm;! 
gaps in the system, and the complet ion of gravel su; 
facing on the Federal Aid system in this basin is J4 
sight. LI 

The past few years a state wide maintenance orgat 
ization bas been in operation, covering the Federal 
system of highways only, and the duties of this brallll() 
of the service are increasing from year to year, as nil 
placement of worn out graveled surface becomes nee~ 
sary. It is only by co-ordination between the two d'IJ 
partments and the proper allocation of funds to ea 
that the highway system may be kept to the stand~ 
which the volume of traffic and the available funds wa: 
rant. >1 

In the last analysis, the thing most needed for 1J}I 
economic development of this basin, and the thing whi 
we are striving to produce, is a transportation arte >~ 
which will serve the needs of the community. 11 

l: 

The longest paved motor road in the world is sa!I 
to be U. S. Route 40, from Wilmington, Delaware, 1 

~t. Mary's Kansas, a distance of 1,254 miles. 
f 

New stretch of gravel surfaced road south of Minturn recentlY: 
completed with Federal Aid funds. Photo by H. L. Jenness. I 
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Clippings, Letters and Comments 
Wider Highways Essentia.1 
;o Modern Traffic 

This is from the Colomdo Springs 
1u.zette : 

smooth, all-year highways have been 
tuilt connecting city with city, but the 
raffle problem ls as, acute as ever. The 
ootorlst can go almost anywhere these 
Jays without encountering roads lmpass-

~

le with mud, but he cannot approach 
large city or drive far on Sunday or a 

olfday without finding roads nearly im­
sse.ble because of traffic congestion. 
Highway construction in recent years 

111s gone on at a rapid pace in every sec-
on of the country, with he.If a dozen 
ates boasting of their completed road 
stems, but few highways are wide 
ough to meet present traffic needs. That 
ute is rare that can carry peak traffic 
thout congestion. 
On an eighteen or twenty-foot roadway, 
th one line of traffic in each direction, 

L car t raveling twenty miles an hour 
hold up a long line of cars for miles. 

l traffic in the other direction is heavy, 
rs coming from the rear of a slow­

nov!ng vehicle cannot pass without en­
langering life and traffic. The answer 
nay be made that the slow-moving ve­
J4cle should be banned from the through 
u ghway, and probably it should. But 

is apparent that, even with this police 
gulation, two-track roads are not ade­
ate for present-day needs. In the mo­
r age they occupy the same place as 

~ e one-track road of the horse age. 
With the number of vehicles constantly 

11creasing, with cities constantly grow­
,ig, with the movement of express and 

eight l>y motor truck and of passengers 
~ bus constantly expanding, it is be­
·~mlng evident that new highways must 

of not less than three-track width and 
>referably four. The state which, acquir­
fng new highway right-of-ways, or re-

igning old, does not secure sufficient 
> operty for the dual road system the 
' ture will demand is following a short-
1lghted policy; and the state which con­
lnes itself to highway construction ac­
:ording to ten-year-old specifications Is 
'lot providing the needs of present-day 
raffle. 

Protect Our 
oad Fund 
In commenting upon the alleged 
uses of the gasoline refunds to 
:mers and others, the Rocky Mo1in­
in News l1ad the following to say: 
The News. which has repeatedly 
inted out the alarming loss of high-

ay revenue caused by steadily mounting 
oline tax refunds, has no quarrel with 

he reported decision of Governor Adams 
oppose r epeal of the refunding provi­

ons. 
Probably it is right that the farmers, 
ho already have many handicaps to 

•vercome, should be r efunded the tax on 
at gasoline used in tractors and other 
rm machinery. 
But it is not right that they should 

1·1se tax-free gasoline in their pleasure 
~ tomobiles and bootleg it to their neigh· 

bore- a condition which has been so 
freely rumored and charged that its ex­
istence is practically certain. The rapid 
growth in refunds- a growth much 
greater than agricultural development 
could possibly have caused-is further 
proof that the refund provision is being 
improperly used on a large scale. 

In short, the theory of the refund 
seems to be proper; but if it is to be re­
tained, then its misuse should be stopped. 

One of the ways to do this, it would 
seem to us, would be to register every 
farmer who claims refunds and to re­
quire that he furnish information as to 
the number of gasoline-driven machines 
which he uses and the size of his farm. 
If this were done, it could easily be seen 
whether or not he was seeking exorbitant 
refunds. 

As things now stand, there is appar­
ently no careful check and a host of 
abuses have sprung up. 

Also, it is doubtful whether the farmer 
should be given complete exemption from 
gasoline tax:es even on farm vehicles. 
After all, he greatly profits from good 
roads. Highways materially enhance the 
value of his land and enable him to farm 
more profitably. That being the case, 
should he not contribute something 
toward them, even from his farm vehi­
cles, just as business men in other lines 
contribute? 

Probably a reduced tax, plus adequate 
safeguards to see that illegal refunds are 
not paid, is the answer to the problem. 

More Federal Aid for 
Western Roads 

The following is from the Berthoud 
B1illetin: 

It is said that a bill will be introduced 
in the next session of congress to double 
the existing appropriation for road work. 
If the bill passes, $350,000,000 will be 
available for Federal aid. ' 

The unemployment situation and the 
midwestern drought have stimulated the 
good roads movement. The construction 

of roads gives employment to thousands 
of farmers and others who at present 
have little or no source of livelihood, at 
the same time providing the nation with 
an invaluable asset. Long after the pres­
ent "depression year" ls forgotten the 
roads will remain, paying dividends In 
the form of year-around transportation, 
increased tourist travel, business for 
small town merchants and lower motor 
vehicle operating costs. 

The United States ls fairly well sup­
plied with main highways, but in large 
agricultural areas roads are almost the 
same as in the horse-and-wagon days. 
Mud, slush and snow are still barriers 
between the farmer and the outside 
world. 

Agricultural areas are entitled to good 
roads. States should follow the lead of 
the Federal government and encourage 
by every practical method the construc­
tion of year-around, farm-to-market roads. 

Colorado Association Will 
Act on Road Program 

The TeUiwide J mwnal printed the 
following article : 

As the result of recent activities, it is 
expected that a fundamental road pro­
gram which will receive wide support 
from business men of the state w111 be 
determined by the Colorado Association 
within the next few weeks. 

To facilitate the work of the associa­
tion's large highway committee of 100 
members from all sections of Colorado, 
Fred A. Sabin, of Pueblo, chairman, has 
appointed a small executive committee of 
that body. Last week the executive com­
mittee met in Denver, organized and be­
gan consideration of recommendations for 
a progressive, consistent higliway pro· 
gram to advance the interests of the state. 
When these recommendations are adopted 
by the smaller committee they will be 
submitted to the larger one for discus­
sion and approval. In tb1s way it is 
hoped that a fundamental, businesslike 
highway plan will be accomplished. 

A winter scene on "Million DoUar" Ouray.Silverton road. Photo by ]. A. Clay. 
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Relations Between 

Increased High~ 

way Expenditures 

and Employment 

Simpson's Rest Road with Fisher's Peak in the background in Lm 
Animas County. Photo courtesy Trinidad Chamber of Commerce. 

BY . E. 1\IYERS 
President, City Officials' Division and Director of Transit, Philadelphia 

A discussion presented at the Contractors' Session of the Convention of the 
American Road Builders' Association on Tuesday, January 13 

IT is probable that the expenditures for pavements looking for jobs, and a tremendous burden is placed 
in cities during 1931 will be well in excess of $1,- the city charitable organizations. 1\Ien out of wo 
000,000,000, judging by expenditures in past years. cannot travel long distances to get jobs, and the mon 

Expenditures by years for city streets in cities of more paid to them should n}Jt be dissipated in travel co 
than 30,000 population, according to U. S. Bureau of -but rather should go to}pay for food, clothing and re 
Census figures, were: Pavement constructiontand snow removal are types 1 

1922 .................................................... $299,048,894 work that absorb readjily men from industries tern~ · 
1923 ....... .. ........................................... 324,606,952 rarily inactive. Final,y, public works in cities, es~ 
1924 .................................................... 374,442,412 cially pavements, ben~fit more people than in otbn 

tm : :: : ~mm~ :::: .. t:!l\:.r!. ~;:;~~::~, ;:t~; b~!~Jm":.': 
1928 .................................................... 548,523,612 and used. In fact, practically every city in the sn ,0 
1929 (ARBA Estimate ) .................. 550,000,000 belt has an appropriation for such unemployment r 
1930 (ARBA Estimate) ... ............... 560,000,000 lief available each year in the best of times; there n 

always some unemployment in cities in the wint~ 
months. The expansion of these funds from outsi 
sources such as the F'ederal government is one of ~ 
simplest forms of unemployment relief. 

Expenditures in some 4,000 cities of less than 30,000 
population in the United States are probably in excess 
of the total of the 225 cities of more than 30,000 popu­
lation. The rate of increase in expenditures over the 
past 10 years is much larger than that shown in the 
ARBA estimate for 1930. 

The impoverished condition of the cities of the 
United States due to the demands for money occa­
sioned by their rapid growth in the past decade makes 
it difficult for cities to raise emergency funds for the 
alleviation of unemployment. As a temporary meas­
ure, the borrowing from local banks of funds based on 
anticipated taxes is possible, where cities have not al­
ready borrowed up to their limit. Emergency funds 
loaned or given from county, state or national sources 
would help mightily; it seems highly probable that the 
Federal funds made available by Congress for public 
construction under the direction of President Hoover 
will, in a large measure, be expended in or near cities. 

There are sound economic reasons for the expendi­
ture of unemployment relief funds in cities. In the 
first place, unemployed men and women flock to cities 

Traffic on city streets is almost beyond control n 
most of the cities of the United States due to the trD 
mendous increase in the number of vehicles using J 
streets, and the inability of the cities to find funds a~ 
quately to meet the situation without excessive tax~ 
tion. It is certain that an increase in city taxes is n 
desirable, nor is it hardly possible at this time. Funit 
for traffic control might well be taken from local gaJ! 
line taxes or allotments from the state or county t 
which the city is located. IE 

It is estimated that in excess of 5,000,000,000 peof 
are out of work in the United States, and most of the'} 
live in cities. One of the many advantages of countr. 
life is the relative low cost of food and rent, which a•' 
high in cities and are expenses that must be Jllo 
promptly. Reports from labor unions show that in ~ 
cities 22ro were unemployed in November, and pa.c 
time work was on the;increase. It is highly probabf 
that the peak of unemployment will come in Februar. · 
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n·th the beginning of spring there should come some 
crease in unemployment, just how much only a 
ophet can foretell, and I am neither a '' prophet nor 
e son of a prophet.'' 
In conclusion, the true solution of the unemploy­

tent problem is to set to turning the wheels of in­
stry. But until that time arrives, the simplest and 
st easily applied measure for the alleviation of un­
ployment is the public expenditure of money for 
rvement construction and maintenance, snow removal 
d the installation of traffic control devices or the 
nstruction of grade separations to eliminate inter­
tion traffic congestion. I feel that the day is close 
hand when a program of grade separation at street 
ersections in both large and small cities and, since 
eets cannot sometimes readily be widened at reason-
le expense, that will be followed by systems of ele­
ted roadways in congested areas similar to those 
w under construction in New York City. The great 
ed is more money; engineers know how to meet the 
ffic situation. 

One of the State Highway Department's maintenance outfits 
working east of Sterling. 

Public Works and Unemployment 
BY l\IAJ. W . A. HARDENBERGH, Vice-President, 

Public ·works Journal, New York City. 

HE immediate responsibility for meetin&' the 
present unemploymeiit needs by increasing ~ublic 
works construction is primarily local. ·while Fed­

al and state agencies should cooperate to the fpllest 
tent in increasing needed construction work, t~e re­
onsibility can be fully met and the problem solved 

fily by an employment of the comparatively flexible 
>cal agencies that exist in every community. Our form 

government is based on the ability of our local peo­
es to govern themselves, and any workable plans 
r relieving the situation must proceed from that base. 

10 rely upon the possibility of a huge governmental 
nd issue, or to await other federal or state aid is 

P.,tile. The immediate relief so vitally needed can be 
rovided most quickly, most efficiently and most eco-
.omically through local sources. , 

This means that the funds for this work to be done 
~ the immediate future must come from local sources, 
nd cannot be procured from outside agencies. The 
,roblem of raising these funds is one that must be 
c~d and solved by local officials if they are io do 

~eir share to meet the needs of today. 
The major sources of income for public work con­

uction are taxes, bond issues and assessments. Of 
llese the most important source available for early con­
truction work is tax money. l\Iuch of this has already 
een ( or is now being) duly authorized in the 1931 bud-its, and no further action is necessary to start the 
ork-except to make the money immediately avail­
le. It is of the greatest importance to do this for 
o r.easons. One is the present great need for work 

D r.elieve unemployment and hasten the return of pros­
r1ty; and the second is, that if we do not spend it 

Don-and very soon- on needed improvements, it is 
~ore than likely to be spent on unneeded ones. I shall 
1scuss this more at length a little later. 

If tax money is not yet in hand, as is often the case, 
money can generally be borrowed from local banks 
at a fair rate of interest in anticipation of the receipt 
of taxes. Local banks have a close interest in the wel­
fare of the community in which they do business and 
with rare exceptions will cooperate fully. A financial 
statement setting forth both income and expenditures 
of the city, and a clear outline of what is planned, with 
reasons for the expenditure, will usually be all that is 
necessary. 

Temporary loans may sometimes be arranged be­
tween different departments of the city. For instance, 
the water department may at this time have funds 
banked that can temporarily be made available for 
paving work, provided adequate provisions are made 
for timely repayment. 

To raise money by bond issues or assessments re­
quires generally a considerable period of time- two or 
three months at the very least. Unless initial steps 
have already been taken, the result will be that work 
financed by these means cannot be undertaken before 
spring. 

If each of our four or five thousand commu.nities 
can begin now the work they have planned for in 1931 
budgets- or a sufficient amount of it to meet the local 
unemployment situation- the great need will be met. 
It is not so much a question of increasing the volume 
of planned construction- though every effort should be 
made to carry on the maximum amount of needed 
work- as in getting work under way at the earliest 
possible moment. 

The cooperation of national and state agencies in 
increpsing construction should, and wm, be given most 
fully, but the machinery for making this work avail­
able is not so flexible, and more time is required to get 
work under way. It is the duty and the privilege of 
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each locality to carry the burden until state and fed­
eral aid roads, river and harbor improvements and pub­
lic building work can be transformed from plans on 
paper to projects under way. Our individual com­
munities are, and should be, the first line of defense 
in such emergencies. 

To facilitate the work, engineers must cut red tape 
so that work of a basic and fundamental character can 
be expedited. There is a real danger that in the scram­
ble to make work available- any kind of work- the 
real needs of the communities will be lost sight of. 
In too many places the special unemployment com­
mittees have been made up of those who feel a greater 
degree of responsibility for the relief of unemployment 
than for the needs of the community. Earnest and hon­
est though they be, they are often not capable of out­
lining policies that will produce work, and still serve 
the taxpayers of the community, giving them dollar 
for dollar value for their money. 

What will happen too often is that work of no real 
value- unneeded and even useless work- will be set 
under way. Perhaps the reason will be that the engi­
neer, not quite awake to the situation, is not able to 
pull from his desk a completed plan of some much­
needed work. Or such needed works may require a 
little more time to start, or will not employ quite so 
many of the unemployed, or are not susceptible to the 
right kind of publicity. 

The result may be that many communities wjll find 
themselves in the spring with construction funds spent, 
in debt and nothing tangible in the way of needed im­
provements. The paving scheduled for the year, the 
street or drainage improvements, will have to lie over 
because the money will have been spent on some other 
and perhaps less needed improvements. 

The situat ion is the more critical, as one prominent 
and able city engineer has put it, because of the gen­
eral feeling everywhere for the reduction in tax bur­
<leu. People who are insisting that public funds be 
provided for taking up the slack in unemployment, 
regardless of the need or benefit of the work, are going 
to be among the most insistent also that taxes be re­
duced, regardless of the method of reduction. If we 
waste our money in a riot of needless work for unem­
ployment r elief, street paving, road work and other 
municipal improvements will pay through the nose dur­
ing the next two or three years. 

Let us cite the case of one city, with a progressive 
and well-planned program for drainage improvements 

View of newly completed gravel surfaced road near the top of 
Muddy Pass in Grand County. Photo by H. L. Jenness. 

GOOD ROADS BY STATES 
Indiana leads with 51,314 miles of improved hi 

ways. Ohio is second with 48,503 and Minnesota t 
with 35,501. This record was compiled by the A. A .. 

Miles of Mil 
Surfaced Surf 
Highway High 

l\Iaine ........................ 5,777 West Virginia ........ 4, 
New Hampshire ....... 2,784 North Carolina ........ 29, 
Vermont .................... 4,983 South Carolina .......... 17, 
Massachusetts ......... . 9,324 Georgia .................. 14, 
Rhode Island............ 1,025 Florida ..................... 15,1 
Connecticut .............. 3,572 Kentucky ........... .... 17, 
New York ............... .. 32,713 Tennessee ......... ....... 15, 
New ,Jersey .............. 9,077 Alabama ........ ...... . 18, 
Pennsylvania ........ 26,145 Mississippi ..... .......... 16,1 
Ohio .......................... 48,503 Arkansas ........ .......... 7,, 
Indiana ...................... 51,314 Louisiana .............. .. 11,l 
Illinois ..... - ............. . 21,375 Oklahoma ............. .. 4," 
l\Iichigan ........ .......... 25,143 Texas ................ ....... 26, 
Wisconsin ................ 2,785 Montana ................. .. 3, 
Minnesota ··-·--· ..... 35,501 IdaJ10 ..................... . 8, 
Iowa ....................... . 18,021 Wyoming .................. 1,7 
Missouri .................. . 13,074 Colorado ...... ........... 7,1 
North Dakota ............ 3,592 New Mexico ........... .. 2,5 
South DaJrnta .. ......... 6,147 Arizona .................... 3,5 
Nebraska ........ ......... 5,364 Utah .............. .. .......... 4, 
Kansas .. .................... 5,685 Nevada .......... . ..... ..... 2, 
Delaware ............... .. 1,180 Washington .............. 16,7 
1\Iaryland .................. 5,714 Ore(l'on .............. - ...... 12,L 
Virginia ............ ........ 12,327 California ..... . .... ... 25,3 

over a period of several years, which improveme 
are a requisite to the growth and development of 
city. The officials of this city were urged into the p 
chase of a large tract of unimproved land, so that t 
unemployPd could be set to work cutting brush ru 
clearing. 

In all probability, there will be no money left f 
drainage work this year, and likely none for next ye 
Needed improvements will be delayed. 

Certainly there is a real need for immediate spe 
ing up of public work construction. But let us II! 
brains with sentiment , and make even the relief doll 
do double duty-aiding the needy and at the sa 
time giving full value to the taxpayer. And enginee 
as the leading t echnical officials of our cities, a 
charged especially with the responsibility of see· 
that public funds are spent on justifiable projects a 
at the earliest possible moment. ' 

Apportionment of $9,500,000 in forest highway fun 
this year to twenty-nine states and two territories 
making possible rapid road construct ion in the natior, 
forests, the United States Forest Service says. In m 
of the regions receiving the funds, it is pointed out V 
allocated amount will be more than double that of tl 
last fiscal year. For five years the annual F ederal a 
propriation for forest highways has been $4,500,000. 
der provisions of the Oddie-Colton law, an addition 
fund of $5,000,000 became available for the first tit 
last July, to be used in the current fiscal year. 

In addition the forest service is urging early compl 
tion wherever possible, planning to have many of t 
projects completed by next July. 
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Enlist:ing alloys t:o combat: rust: 
When you buy Toncan Iron Culverts you 
are keeping step with modem science and 
progress. For Toncan is an alloy! 

To its commercially pure iron base is 
added copper, and molybdenum - these 
metals combining to form a far superior 
composition and structure, intensifying 
Toncans' resistance 'to corrosive action. 
This assures Toncan Culvert buyers of 
many extra years of culvert service beyond 
that offered by any competitive product. 

The story of Toncan in interesting booklet 
form will be gladly sent upon request. 

13 

nteTstate CulveTt 6, Mfg. CoTp., Denver, Colorado 

......... . ..... 
·~TDNCAN::• 

• • • • Coppe< • Molybdenum • • • • 

• IRON • 

CULVERTS 
When writing advertisers, please mention Colorado Highways. 
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A Highways Engineer's Reverie --
By J. R. CHENEY, Div. Engr. 

W HAT is undoubtedly the favorite project in thi:,; 
Division developed in this wise. A rippling moun­

tain stream found its way down through the center of 
a beautiful little valley. The valley was dotted with 
well kept farms and bore the air of peace and prosper­
ity. The Highway serving this section, however, seemed 
not in keeping with the development of the , ,alley as it 
meandered along the hillside with much unnecessary 
grade and curvature and in wet weather was utterly im­
passable. 'l'here had Leen a good deal of complaint 
about it and we had discussed in the office the urgent 
need of graveling the section. 

We estimated that a five-mile stretch would cover 
the most needed work and figured the cost at about $50,-
000.00. The following year's budget came out with $60,-
000.00 for the job which pleased us greatly as it assured 
plenty of funds to do the job ship shape without any 
need of pinching the work to get the required distance. 
A resident engineer who seemed to have a peculiar knack 
for location was delegated for the job. Fortunately he 
had no family ties or social relations to interfere with 
his freedom of action so he went into camp on the job. 
By working early to late he came back to the office in 
three weeks and platted up a beautiful piece of line 
with practically no adverse grade and long sweeping 
curves. He reported a rather unusual condition in thar 
the farmers along the route seemed so delightecl with 
the prospect of an improved road that they made no 
objection to the line cutting across their fertile fields 
and in fact had frequently invited the crew to chicken 
dinners at noon. 

We worked up right of way sketches for the County 
Commissioners and without undue discussion, they has­
tened right out and were greatly pleased to find that 
the farmers along the route gladly signed options for the 
needed right of way without cost to the county and 
agreed to take care of their own ditch changes and 
fencing. 

The plans were pushed to early completion in the di­
vision office and forwarded to Denver for final draught­
ing. Inasmuch as it seemed desirable to get an early 
spring start on the work we were more than delighted 
to see the work advertised for bids three weeks later. 
When the bid sheets came out after the letting it de­
veloped that one of our most efficient and dependable 
contractors was low on the work and there was no de­
lay in getting the contract signed up. 

The contractor moved on the work a week later with 
ample force and a complete layout of new equipment. 
The work was handled throughout in a business-like 
manner and the results of proper management and good 
organization soon showed its effect as the work went 
along smoothly with stn1etures in place well in advance 
of the grading crew and always a liberal amount of sub­
grade finished in advance of the surfacing. The con­
tractor had preserved the original slope stakes through­
out the job and had started work at one end of the job 
and carried his work uniformly through to completion. 
It was such a job as is a plea.sure to handle and the resi­
dent engineer had frequent occasion to commend the 
contractor on his methods and the results obtained. The 
work was finally brought to a close and I had been asked 

to go over it the following day and make final inspec 
It was a day which I could contemplate with p 

ureable anticipation and was turning over in my 
some of the favorable things which I could includ 
my final report to Denver, when my reverie was 
turbed by the tinkling of a distant bell. It roused 
into more complete consciousness and I realized 
it was the phone. I struggled up and into a bath 
drowsily noting in the meantime that it was five t 
A. M. and hearing the gentle patter of a summer sho ! 

on the window. On reaching the phone I was qui 
brought to earth by the voice of a contractor 
wondered if we could not come out in the ra.in that m 
ing early to set him slope stakes on eight hundred 
of work which had already been staked three times 
which he had advised me the day before would no 
needed for a couple of weeks. 

It then dawned upon me that our favorite pro 
was the result of a disturbed imagination stimulated 
a quarter section of fat apple pie which had been 
voured at a late hour the previous evening and 
stern realities of a workaday world had to be met. 

VIRGIN GOLD USED TO BUILD HIGHWAY 

One of the strangest and most expensive l1ighw 
in the world is a five-mile stretch in the southern 
of Colorado. It contains $15,000 worth of virgin g 
$3,000 worth for every mile. 

The precious metal found its resting place by rea 
of the fact that the crushed rock for the cement ll 

was shipped from the ore clumps of the Cripple Cr1 
gold field. The gold in this material assayed $1.50 
the ton, and 2,000 tons were used for each mile of 
highway. 

Showing a stretch of oil processed highway northwest of F 
Collins near Virginia Dale. : 



COLORADO HIGHWAYS 

Three Bates "35" tractors with Baker maintainers sold to Otero County. 

J\&w 1931 

Bat:es T ract:ors 
~dvanced Engineering Design 

Incorporated in the design of the new Bates Crawler Type Tractors are many 
improved features that will meet the approval of the most experienced tractor users. 

Greater traction, simplified construction-oversize parts at all critical points, 
greater riding comfort-easier steering and increased reserve power-all designed 
to give longer life and lower operating costs. 

Let us point out these features for you on the 
NEW BATES TRACTOR at the Road Show 

Made in BATES PLANT-JOLIET, ILLINOIS 

Manufactured by 

FOOTE BROS. GEAR & MACHINE CO. 
111 N. CANAL ST. CHICAGO, ILLINOIS 

Distributed by 

15 

B. W. Moore Equlpn1ent Co. IZO West Sbctb Ave. 
Denver, Colorado 

Phone TAbor 1361 

When writing advertlaera, please mention Colorado Hlghwaya. 
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.,.,. 
TRACTOR 
and GRADER 
MACHINERY .?: 
just What Is Dependability? . 

\ , -..-T HE first "Caterpillar" SIXTY was built 
twelve years ago. (The first "Caterpil­
lar" was built in 1904.) This tractor has 

been working an average of 225 days each 
year on a hillside farm near Collinsville, Cal­
ifornia- and is still doing it! 

This is the new "Caterpillar" 
Leaning Wheel Grader 

- But there are other reasons you don't see­
materials made to exacting specifications, 
special heat treated steels, precision methods 
of manufacture, and a "know how" that comes 
from doing one job better each year for 26 
years. These things add to economy of up­
keep. Add to this the economy of power be­
cause of sure-footed traction and you have 
the reasons why "Caterpillar" is better, quicker 
and cheaper. 

W HEN automobiles were first coming into gen 
use there was a jest on many tongues, "It's 
the original cost- it's the upkeep." But it w 

any joke to the man who owned one of those first a 
mobiles. It was the truth that hurt. 

The remark is still a good basis for judging a trac 
Ask the next "Caterpillar" owner you meet about 
upkeep. Check this up with "Caterpillar" owners. 

- Priees lor •93• -
''CATERPILLAR'' 

TRACTORS 
Model 60 ..... ...... .... ................... $4,415.00 
Model 30 .......................... ........ 2,495.00 
Model 20 .................................. 1,995.00 
Model 15 ............................... ... 1,525.00 
Model 10 ..................... ............. 1,155.00 

''CATERPILLAR'' GRADERS 
Model 42 Giant Eleva.ting Grader, 
weight 12,780 lbs., F. 0. B. Denver, 
$2,270. 
Model 60 Eleva.ting Grader, weight 
13,595 lbs., equipped for rea.r power 
takeoff, F. 0. B. Denver, $2,560. 

''CATERPILLAR'' GRADERS 
Welirht 

60 Leaning Wheel ...... .... 11,320 lbs. 
30 Leaning Wheel ... ..... .. 6,670 lbs. 
Super Mogul .................... 10,235 lbs. 
Super Reliance ................ 9,145 lbs. 
Super Special ... ... ........... 6,000 lbs. 
Twenty .. .. ...................... .. 4,915 lbs. 
Fifteen ...................... ........ 3,740 lbs. 
Ten ...................... ............. 2,970 lbs. 

Cut 

12-ft ................... $2,060.00 
9-ft. ··············· ··· 1,242.00 

12-ft................... 1,585.00 
12-ft................... 1,470.00 
9-ft ......... ···· ······ 930.00 
8-ft ....... ····· ··· ·· .. 765.00 
7-ft................... 585.00 
7-ft. ·················· 460.00 

All blade Graders equipped with enclosed gea.rs a.nd Timken 
roller bee.rings. 
All Prices F. 0. B. Denver. 

State and County Funds Invested in "Caterpillar" 
Equipment Are Soundly Invested 

Clinton S Reid Co., Denver, Col 
When writing advertisers, pleaae mention Colol""ado Hlghwaye. : 
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Galion E·Z Lilt 
Motor Patrol Graders 

... for Year-around Service 

Gallon McCormick Deering E-Z Lift Motor Pa t rol Grader with Sure-Trac Rubber Crawlers and Pneumatic Front Wheels. Can 
also be furnished w ith pneuma tic tires In rear or with Steel Cra.wlers In rear and steel wheels In front, or solid rubber tired 
wheels front a nd rear, and with or without cab. 

Every requirement of the lightest or the heaviest job is met by the Galion E-Z 

Lift Motor Patrol Grader. Its weight and accuracy of blade and scarifier control 

makes it very satisfactory in reducing a subgrade, leveling surfacing material, pre­

paring roads for oil surfacing, maintaining berm beside surface roads and a wide 

variety of other processes in road building and maintenance. In the winter it serves 

as a satisfactory and rapid snow remover for moderate depths of snow. 

Desirable features and attachments, which are distinctive Galion developments, 

will appeal to operators who are interested in a bigger day's work. 

Carried in Denver stock ready for immediate delivery. Let us send you full 

particulars. 

H . w. MOORE EQUIPMENT COMPANY 
120 WEST 6TH AVENUE TABOR 1361 DENVER 

When writing advertisers, please mention Colorado Highways. 

17 
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New High,,lay Equipment and Materials 
Orders for twelve Quick-Way truck 

shovels have been placed with the H. 
W. Moore Equipment Co. for spring 
delivery. Shops of the Quick-Way 
Shovel Co. are working three shifts 
clajly in order to meet the require­
ments of purchasers. One of these 
shovels was purchased by Lm, Animas 
county. It will be used on several 
miles of new construction work on 
Whiskey Creek pass. The Quick­
Way shovel is a Denver product, 
which already is gaining national 
recognition. John Jay, formerly 
head of the Iowa Mfg. Co., is the 
president of the concern. 

One of the sales of the Moore con­
cern during the month included three 
Bates tractors equipped with Baker 
maintainers sold to Otero countv. A 
new Cedar Rapids crushing outfit also 
went to Las Animas county. It will 
be used in Commissioner Frank Pat­
terson's district this spring. 

George Meffley, general sales man­
ager of the Moore concern, announces 
a new Buda motor for General ex­
cavators; new models in Bates trac­
tors; new models in \Vehr graders and 
a new model McCormick-Deering 
powered Galion motor patrol grader. 

Among those who attended the 
National Road Show held in St. Lou' s 
in January from Colorado were: C. 
D. Vail, Colorado highway engineer; 
I. B. ''Red'' Rogers, Las Animas 
county commissioner; Charles I-Iallen­
beck, John Bertrand, Howard Pigg, 
Robt. Ilaines, Elton T. Fair, George 
Meffley, John Moore, E. E. Montgom­
ery, M. W. Bennett, H. P. \Vilson, 
Ray Corson, Tony Monnell, Richard 
Carlson, C. G. Lund, Arthur Costello, 
R. E. Smuck, L. L. Clinton, A. J. 
Held. Eleven guests of thP l\'Ioore 

A group of Colorado "road men" snapped in front of the Chicago tractor 
works of the International Harvester Co. Left to right-Art Costello, 
John Moore, M. W. Bennett, Clair Lund, Chas. D. Vail, Colorado high,. 
way engineer, l. B. Rogers, Las Animas county commissioner, and Geo. 

C. Meffley, sales manager H. W. Moore Eq11ipment Company. 

Equipment Co. shared a special car 
to St. Louis, and from there to Chi­
cago, J oilet and Cedar Rapids. Fac­
tories of the International Harvester 
Co., Bates Tractor Co. and the Iowa 
Manufacturing Co., makPrs of Cedar 
Rapids crushers, were visited. 

Sales of the Liberty Trucks & 
P arts Co. during January included 
a Rotary Snow King plow to ,Jackson 
county. It was mounted on 11n F\VD 
truck. Logan county joined the FWD 
family a second time during the 
month of .January. The order called 
for a 31h-ton capacity FWD with 
balloon tires, coupe cab and dump 
body. J. H. Hankins was the sales­
man on the job. 

Roy Atchinson, well-known f 
number of years in the Denver 
equipment field, bas joined the 
force of the 'rhompson Mfg. Co. 
is now engaged in t be sale of 
rugated culverts. He handles 
contractors field. 

Clinton & Held company hel 
tractor school during January, att 
eel by 775 tractor owners and o 
ators on two days. M. ~,. Antle 
and George Plenty f rom the Ca 
pillar factory conducted the cla 
First showing of the new C'aterpi 
No. 30 leaning wheel, power con 
grader, was made at the school. 

Elton T. Fair announces his 
pointment as general represents 
of the Madsen pre-mix asphalt p 
in the Denver territory. Fair 
represents in this section Ad 
graders, Pioneer portable gr 
crushing plants and the M 
asphalt plants. 

A Pioneer gravel crushing outfit preparing surf acing material for ten mile.~ 
of new grading on Tennessee Pass, near Redcliff. 

Toncan. metal culverts are 1 

manufactured in Denver bv the In 
state Culvert & Mfg. Co., ; ,itb orf 
at 45th and Josephine streets. H 
of the firm are J. B. Stark, and F 
Egan, formerly with the Hard 
Mfg. Co. 
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STATE HIGHWAY DEPARTMENT 

Financial Statement- January 31, 1931 

BALANCES 

State Treasurer ...... ·-··········-····-$ 885,930.15 
County Time Warrants ....... ·-··· 10,333.42 
Revolving Fund ............. -............ 9,500.00 

Total Balances·--··············-· $ 905,763.57 

RECEIPTS 
U. S. Government ...................... $ 

Gas Tax-·-·············-········-·············· 
Internal Improvement.·-········-·· 
Highway Receipts ........... ·-·····--·-

Total Receipts·--·---·-----·---·-· 

Total Balances and Receipts .... 

18,840.79 
268,987.69 

5,300.00 
98,104.24 

$ 391,223.72 

$1,296,987.29 

DISBURSEMENTS 

Federal Aid Projects ... ·-·-···········$ 
State Projects .............. ·-············-· 
Maintenance ····················-·-· ··-·-· 
Maintenance Equipment_ ........ . 
Property and Equipment ..... - .. . 
Surveys ---------··-----·-··-············ ·--··--
Traffic Signs and Census---······· 
Administration ···-----·· ··-······-······ 

Total Disbursements·--·····-· 

BALANCES 1-31-31 

67,552.97 
6,027.19 

46,847.95 
7,045.00 
6,948.15 

303.35 
510.26 

13,316.70 

State Treasurer ............ ·-···--·······$1,128,602.30 
County Time Warrants ..... ·--···· 10,333.42 
Revolving Fund·-······················· 9,500.00 

Total Balances ................... . 

Total Disbursements and Balances 

3% SPECIAL GAS TAX FUND 
Balance 1-31-31.. ....... ---···-·-········$ 94,180.10 
Receipts ········-··········-···········-·····- 11,743.11 

Disbursements ···---·--··-·--··-··-·· --··· 

Balance ·-·······-···············-··-··· 

Give Wings to Your Car 

$ 148,551.57 

$1,148,435.72 

$1,296,987.29 

$ 105,923.21 

14.31 

$ 105,908.90 

CI-IANGE TO SI-IELL 
Shell Mot:oT Oil 

T~E: NAVY GAS AND SUPPLY COMPANY 
DENVER, COLORADO 

When writing advertisers, please mention Colorado Highways. 
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A new bulletin (No. 3012 ) deserib­
ing and illustrating the General line 
of excavating equipment has reached 
the IL W. Moore Equipment Co. 

Two new models in Allis-Chalmers 
tractors are announced bv the H. P. 
Wilson company, local distributors. 
They were shown at the St. Louis ex­
hibition. By the way have you noticed 
the jump in Allis-Chalmers stock on 
the New York stock exchange. Must 
be orders back of the sudden rise. 

Two new publications interesting to 
road builders are issued by the Inter­
national Harvester Co., Chic.ago. One 

COLORADO HIGHWAYS 

is called "International Trail" and 
deals with motor trucks, while the 
other is titled '' Powertrax, '' and car­
ries articles relating to the many uses 
of McCormick-Deering power in in­
dustry. Both publications axe liber­
ally illustrated and carrv a wealth of 
valuable information. '\Vrite for your 
copy. 

Andy Anderson, western repre­
sentative of the ,v ehr grader com­
pany, was a visitor in Denver during 
the first week in Februaxy. He was 
honored with a reunion of the '' St. 
Louis gang" at the Cosmopolitan. He 
went away with orders for three new 
model Wehr motor graders. 

February, 

\ \ Keyston;-~ ........ • 

\ 2621 ··+·+~- . 
\ 

BuaKE·MAcMillin 
\ GR.AV ING 

co. 
1503t Broad\\/ay 

Denver 

9,349 MILES OF FEDERAL-AID ROADS COM­
PLETED IN FISCAL YEAR 1930 

amount of federal funds disbursed during the yea 
all active road and bridge projects amounted to 
880,963, about $6,200,000 less than for 1929. The 48 states and Hawaii, with the aid of Federal 

funds, completed improvements on 9,349 miles of 
Federal-aid highways during the fiscal year 1930, ae­
cording to records of tl1P Bureau of Public Roads, U. 
S. Department of Agriculture, which co-operates ,~th 
the states in highway devrlopment. At tlie end of the 
year, 9,915 miles were in process of improvement, and 
3,469 miles were approved for construction. The 

In the Federal-aid system at the close of the 1 

there were 193,049 miles of highways, 84,912 mil· 
which had been improved with federal aid. 
federal-aid operations have resulted in the improve 
of less than half of the system, and the states 
other agencies with local funds have been simult 
ously improving roads in the system so that to 
nearly all of it is improved to some degree. 

.l.'roJ,Jlo. 
lH-U 
j,15 .. c 
H9-D 
~11-B 
~63-C 
:!72-11" 
:!42-E 
~78-D 
149-G 
189-C 
296-D 
181-A 

2-Rll 

ProJ.Jlo. 
15-B 
78-R 
91-AR 

1~tru } 168-ARl 
216-ARl 
273-Rl 
134-AR&C 
138-C 
144-E 
144-F 
149-B 
150-A 
150-B 
151-A 
165-Rl 
175-A 
175-A2 
189-B 
248-B 
:!51-D 
258-1 
262-D 
262-J 
265-D 
271-F 
278-AR&C 
279-H 
282-1 
292-D 
295-A 
297-C 
297-D 
298-C 

PLANS BEING DRAFTED 

13 
10 

'j 

" .. 
4 
4 
4 

15 
10 

6 
s 
6 

1111. 
1111. 
1111. 
1111. 
1111. 
ml. 
ml. 
tni. 
ml. 
n1i. 
ml. 
ml. 
ml. 

':r7PO 
Gravel Surfacing 
Graded 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Concrete Pavement 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Concrete Pavement 
Graxel Surfacing 

:r.ooatton 
No1·thwest of Ft. Collins 
1-:ast of La Junta 
l~ast of Watkins 
North of Hamilton 
l•Jast of La Veta Pass 
Wiest of Rocky Ford 
,vest or Fruita 
\Vest of Cheyenne "'f'lls 
East of Peoria 
West of Hayden 
South of Pueblo 
Idaho Springs 
South of Starkvllle 

STATUS OF FEDERAL AID PROJECTS UNDER CONTRACT 
:r.ocatton :r.eDg'th T7Pe Clontraotor 

A.iproz. Per Gent 
oat Complete 

ProJ, 
•o. 

E ast of S te rllng 1 .553 ml. Grading & Surfacing Bedford & Woodman, Inc. $2 37,781.55 0 15-B 
'"'ar Minturn 0,709 ml. Gravel Surfaced .J, B'red ltoberts & Sons 96,342.90 94 78 -R 
Eaat of Trinidad 5.613 ml. Oil Processed Po-J?le Bros. Const. Co. 77,655.05 20 91-AR 
Bet. Sadgwlek & N ebr. State Line 10.122 ml. Gravel Surfacing J. • red Roberts & Son Const. Co. 18,438.30 85 122 -R2 

[ 97-R2 
Betw. L a mar & Kas. State Line 21.764 ml. 011 Processed Sui,faclng Hamilton & Gleason Co. 122 ,216.20 83 t 168-ARl 

216-ARl 

11.17 4 ml. Oil Procesed Surf. 
273-Rl 

Wes t o f Burlington H . C. Lalller Const. Co. 111,21 7.!!0 11 134-AR 
Routh or Muddy Pass 4.184 ml. Gravel Surfaced C. A . Swltz"r 103,270.20 81 138-
North of Ft. Collins 1.286 ml. Concrete Paving F. C. Dreher Const. Co. 99,187.55 91 144 -E 
Northwes t of Ft. Collins 10.386 ml. Gravel Surfaced Blanchard Bros. 144.1 80.80 52 144-F 
East of Aurora 7.911 ml. Oil Processed Surf. Chas. B. Owen 134.611.10 89 149-B 
West or Craig 8.227 ml. Gravel SurfacPd Gardner Bros. & Glenn 93.477.35 99 150-A 
West of Craig 4.630 ml. Gravel Surfacing N. M. Monaghan 73.1 81.65 0 150-B 
B etween Granby a nd Tabernash 6.663 ml. Gravel Surfaced J . H. Miller & Co. 76,909.90 0 151-A 
East from Canon City 9.325 ml. Oil Processed Surf. C. V . Hollenbeck 50,54 8. 30 , 99 1~5-Rl Between Sterling and Ovid H.979 ml. Graded Cole Bros. 193,055.75 100 1 5-A 
Between Sterling and Ovid 41.979 ml. Gravel Surfaced Chas. B. Owen 60,690.00 100 175-A2 
B e tween Hay den and Craig 2.567 ml. Gravel Surfaced C. A . Switzer 91,497.00 25 189-B 
South of Buena Vista 2.766 ml. Gravel Surfacing J, Finger & Son 51,979.50 69 248-B 
East of Boulder 0.284 ml. Paving Collier-Latimer 25.598.50 0 251-D 
Between Montrose & Gunnison 2.481 ml. Gravel Surfaced J . H. Miller 50,272.60 37 258-I 
West of Walsenburg l.764 ml. Gravel Surfacing Mountain States Const. Co. 22,576.50 61 262-D 
Betw. La Veta & La Veta Pass 2.724 ml. Surfacing & Bridge Mountain States Constr. Co. 39,659.85 100 262 -J 
Wilson Gulch 1.930 ml. Bridge & Approaches Grant Shields 29,455.50 25 265-D 
East of Florence 0.593 ml. Viaduct Mountain States Const. Co. !i7 ,5811.40 31 271-F 
East of Cheyenne Wells S.409 ml. Oil Gravel Surfacing ,v. Ji', Pigg & Son, Inc. 116,8~9.21 0 278-AJU 
Betw. Kenosha & Webster 1.691 ml. Grading Anderson, Sheldon & Miller 76,636.12 75 279-H 
South of Craig 1.981 ml. Gravel Surfaced Utah Construction Co. 70,225.16 26 282-I 
Between Wolcott and Avon 9.834 ml. Graded Surface Utah Construction Co. 159,148.40 11 292-D 
North of La Jara 5. 703 ml. 011 Processed Surf. Driscoll Construction Co. 49,210.50 100 295-A 
Southwest of De Beque 9.953 ml. Gravel Surfaced Hinman Bros, Const. Co. 312.453.50 96 297-
South of DeBeque 4.198 ml. Surf. & Bridge Hinman Bros. Const. Co. 185,230.50 57 297-D 
Bet. Twin Bridges & South Fork 8.780 ml. Gravel Surfacing H. C. Lalller Const. & Eng. Co. 116,864.50 78 298- -
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Your Safety 
the l-lighways 

Building safety- as well as convenience- into the 

state roads is one of the most important jobs of the 

highway engineer. Grade crossings at railways are 

always a potential source of danger, as we ll as in ­

convenient delay to highway traffic. Concrete 

structures, separating the highway completely from 

the railroad, provide safety, and combine the 

advantages of low maintenance expense with 

permanence. 

COLORADO PORTLAND CEMENT CO. 
DENVER NATIONAL BUILDING DENVER, COLORADO 

PAVE WITH CONCRETE EXCLUSIVELY 

When writing. advertisers, please mention Colorado Highways. 



Heavy ~uty , 
Perlermance. 

DO yoµ ever find yourself up against a fine grading 
job? ~oehring Independent Crowd and Hoist en- . 

abled the 501 on the job shown above easily and quickly 
to shave the subgrade with an accurate four-inch slice. 

All other kinds of tough jobs are Koehring jobs too. 
Deep excavations requiring a high lift with dip- Sbovel Capaoltle1-Line-of0 Pldte struck fflCdlUre. Shoclt 

Per beyond and above the end of boom, rock dbsorber Oft boom. Quickly COn'l'erlible 10 CTdne, drdg/ine or 
pull sho'l't l. 01her dipper sit•• on proporliondle stick lengths. 

handling an4 quarry Work, and regular highway No. 301-3/4 yd. dipper on 16 ft. stick, or 1 yd. (light) on 14 
ft. aticlc. Wiaconain 75 H.P., 4 cylinder gaaoline engine, 51.4" 

gr din On all kinds Of Shovel Work you x 6 1/z", 1060 R.P.M. (Mfr'a. rating). a g- No. 401-1 yd. dipper on 16 ft. stick. Wisconsin 100 H.P., 6 
meet the Conclusl·ve £act that the Koehrm" g 1·s, cylinder gaaoline engine, 51,4" x 6 1/z", 10"'5 R.P.M. (M&'•· 

rating ). M.A.N. 94 H.P., 4 cylinder Dieael engine, 6" x 8" 

din 1 h 'I.I Du h lf (Mfr'•· rating). OUtstan g y, t e c.1.eayy ty S OVe • No.SOl- l l/4 yd. dipper on 16 ft. stick. Wiaconsin 100 H .P., 4 
cylinder gaaoltne engine, 6"x7", 1075 R.P.M. (Mfr'a. rating). 

- built for heavy duty operation and long, fMt.~- ra1J;g)~-P-, 4 cylinder Di ... ! enaine, 6 Y2'' x 8-'/4" 

d dabl . 1i£ No. 601-11/i yd. dipper on 16 ft. stick. Wisconsin 128 H.P., 6 epen e service e. cylinder gasolme engine, 6" x 7", 925 R.P.M. (Mfr'a. rating). 
M.A.N. 115 H .P., 4 cylinder Diesel engine, 61/z" x 8-'/4" 

(Mfr'a. rating). 

FROM whom you buy equipment is equally as important as what equipment you buy! 
National Equipment Corporation lines are handled only through representatives of finan­

cial responsibility, equipped and willing to maintain localized service to N. E. C. standards. 

WILSON MACHINERY COMPANY 
Telephones: Tabor OS3S•OS36 

S936 MARKET STREET DENVER, COLORADO 
A6201·1-11 
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Nine: "Hank, this is tough going. We will be at this for 10 years." 
Thirty-Six: "Sure is, Mike, let's get the warden to order a 936 Cedar 

Rapids Crusher from the Iowa Manufacturing Company 
at Cedar Rapids, Iowa, and then we will have time for the 
higher things in life." 

Sales 
Representatives H. W. MOORE EQUIPMENT CO. 120 West 6th Avenue, DEN 

Phone Tabor 1361 



Official Publication of lhe 
OOLOBADO S'l'A'l'E EIGKWAY DEPAB'l'MEN'l' 

Denver, Colorado 

WILLIAM K. ADAMS, Chief Executive 

CKAS. D. VAIL 
State Highway Engineer 

MEMBERS OF ADVISORY BOARD 
eter Seerle, Denver, Chairman . ............ First District 
!lllam Weiser, Grnnd Junc tion .......... Second District 

. B. Allen, Silverton . .. . ...... . . ...... .. .. Third District 
G Mlddlekamp, Pueblo . . . ... .. . ..... .. Fourth District 

et'lerson Hayes Davis , Colo ra do Springs . . .. Fifth District 
c Moore, Fort C'olllns . . ......... .. . . .. . Sixth District 

~an·k H. Blair, Vice Chairman, Ste rling ... Seventh District 

GENERAL OFFICE 

O. T . Reedy J .E. Maloney 
Senior Ass t. Engineer Assis tant Engineer 
Robt. H . Higgins, Superintendent of Maintenance 

John P. Donovan, l\Ialntenance Engineer 
Paul Balley Hoy Randall 

Bridge Eng ineer Office Engineer 
John Marshall, Chief Draftsman 

Edwin Mitchell Roy F . Smith 
Auditor Chief Clerk 

DIVJSION ENGINEERS 
. E. Montgomery, Denver .......... . .. . ..... .. Div. No. 1 
. J. Va.ndennoer, Grand Junc tion . .. . . . . ....... Div. No. 2 
. R. Cheney, Durango ........ . . .. .. . ..... .. .. Div. No. 3 
ames D. Bell, Pueblo ........... . .. .... . .. .... Div. No. 4 
rnest Montgomery, Colorado Springs .. . . . . . . . Div. No. 5 
. L. Jenness, Glenwood Springs . . . . .... . . . .. . Div. No. 6 

B. ColJlns, Greeley .. .. . . .. .. . . ...... .. . ... . Div. No. 7 

SSISTANT SUPERINTENDENTS OF MAINTENANCE 

ohn Stamm, Denver . . . ... ... .... . .. ... .... First Division 
eorge Toupaln, Grand Junction .... ... ... Second Division 
ioseph Shea, Durango .................... Third Division 
. N. Stewart, Pueblo ... .. ... . . ... ...... . Fourth Division 
obt. E. NorvelJ, Hugo . .. ..... . . . . . .. . . .. . Fifth Division 
. 0. Francisco, Steamboat Springs . . ....... Sixth Division 

U. S. BUREAU OF PUBLIC ROADS OFFICIALS 
District No. 3 

E. Pa.Jen, Senior Highway Engineer 
V. Williamson, Sonlor Highwa y Engineer 
S. Corlew, Senior Highway Engineer 
F. Copeland, Senior Highway Bridge Engineer 

Published Monthly by the 
OOLOBADO KIGKWAYS Ptl'BLISKING COMP.A.NY 

18031,!, Broadway, Denver, Colo. 
Phune Ma in 4962 

M. W. BENNE'l''l', Editor 
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Our Co11er Picture =====:1 

FOR. ~he errant motorist there are few more 
. exc1t111g roads to travel than the Durango­

S1.lverton route- more particularly during the 
wmter months. On the cover of this month's 
C<;)LORADO HIGHvVA YS we give a 
gl!mpse of the road over Lime Creek "divide" 
with a coating of snow. vVith modern snow­
plows ~his road is kept open to traffic, except 
for brief intervals following heavy snow 
storms, a~l-year round. During summer 
fonths this is a favorite route with tourists 
rom all over the world. Photo by J. A. Clay. 

100 fL Rlnted Low Truaa Span, Dlllon, Colo. 

Bridges and Structural 

Steel 
For every purpose 

Plans and specifications gladly sent upon application 

Minneapolis Steel 8 Machinery Co . 
Denver OIBc:e, I.5th 8 Wazee 

Denver, Colorado 

THOMPSON 
CULVERTS 
- made of the FINEST of Steels 

- made by our large D enver fac-
t o ry w ith 6 3 years' m anufactur­
ing exp erie n ce 

- mad e to meet ALL Federal, State 
a nd Count y s p ecifications 

Prompt, d epend a ble d e livery. 
- WRITE FOR QUOTATIONS 

~ijjL .• ~. 
•--------------- ~ -· . 

The 

Thompson Mfg. Co. 
3001 La.rimer Street 

DENVER COLORADO 
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SMOOTH ES.I 
·CUTIING 
MOlO ·R GRADERS 
EV!R Bl\JILT ••• 

t I 

GREATEST effective weight on blade ... remarkable 
blade rigidity ... no lost motion in blade control ... 

these outstanding construction features make ADAMS the 
smoothest-cutting motor graders ever built. 

With Adams Motor Graders you cut through hard spots 
that ordinary motor graders slide over. Blade cannot rock 
up and down because exclusive type frame construction in­
sures amazing blade rigidity. Blade is protected for life 
against lost motion by machine finished bearings and ball 
and socket connections adjustable for wear. 

Adams Motor Graders are available with three different 
tractors-McCormick-Deering Model 20, Allis-Chalmers 
Model U, Case Model LI. All three tractors furnished with 
solid or pneumatic rubber tires. McCormick-Deering and 
Allis-Chalmers Tractors available with steel crawlers. 
McCormick-Deering Tractor also available with new simple 
and efficient four-wheel drive (pietured above), which has 
all sprockets, driving chains, etc., fully enclosed. Send today 
for catalog describing the ADAMS line of road machinery. 

Elton T. Fair Co. 
1611 W AZEE STREET DENVER, COLO. 

11COST LESS IN THE f 

LONG RUN A.LWAYS" 

ADAMS 
M010R 

Page 2 COLORADO H_IGHWAYS 



LUME X. MARCH, 1931 NUMBER 3 

1.{qad Program to 
Give 5000 Work 

Y the middle of April the Colo­
rado Highway Department 
will have more than $2,500,000 

th of new construction work un­
contract, to be paid from the 
Federal Aid E mergency Fund 

the relief of unemployment, ac­
ing to Chas. D. Vail, state high­

' engineer. 
t the time of going to press the 
artment has let contracts cover­

$1 ,769,211 of the $3,000,000 
ch has been available to the state 
er the terms of the Emergency 
d act. Thirteen contracts on 
k located in various parts of the 
e are included in the work al­
y let. 
he department is adverti sing for 
· on four additional projects, at 
estimated cost of nearly $800,­
. Contracts for these will be 
le before the middle of April. It 
xpected that contracts on an ad­
nal million dollars worth of 
construction will be made bv 

middle of May, with $5,000,000 
vork under way by the middle 
une. 
t the beginning of the year the 
~way Department had contracts 
1mg $1,500,000 carried. over from 
· \York on these projects, as 

l _ as those already let, is now 
·mg forward with the greatest 
te that weather permits. It is 
mated that by the middle of June 

' e than 5,000 men will be given 
loyment. Statistics show that 
er cent of all moneys expended 

road construction goes for labor 
he field, and additional 35 per 

t for labor employed in the man­
ture of materials used in con­
ction. 
11 of these contracts are to be 
pleted by September 1st. How­

there wi ll be twenty or more 
r contracts which will be let 

later in the summer, on which work 
will continue until winter weather 
forces a shut-down. 

The highway budget for 1931 
totals nearly $10,000,000. which 
means that at the present time only 
about 20 per cent of the work has 
been placed under contract. How­
ever, the amount of work contracted 
to date is more than 100 per cent 
greater than at the same time last 
year, with a force of engineers and 
draftsmen only 50 per cent larger 
than a year ago. 

V\T ork is now proceeding on twen­
ty-three Federal Aid projects. These 
projects are located in every section 
of the state, providing local labor 
with scores of jobs which ordinarily 
would not be available at this time 
of the vear. 

Pavi11g crews have started work 
on twenty miles of concrete pave­
ment located between Kersey and 
\ Viggins, on the Sterling-Greeley 
paved highway. Completion of this 
work, with the exception of a small 
stretch near Brush, will give a rib­
bon of pavement from Sterling to 
Denver, via Greeley. a distance of 
150 miles, a matter of 436 hours' 
driving time. 

Completion on June first of a 
nine-mile extension of the oil sur­
faced road east of Aurora is prom­
ised by the contractor. A force of 
fifty men are now working on this 
project. In another month twice 
this number of men will be em­
ployed. 

The department is now advertis­
ing for bids on ten miles of grading 
and gravel surfacing located east of 
La Junta, and on four miles of con­
crete pavement west of Rocky Ford, 
on the Santa Fe Trail. These proj­
ects are included in the Federal Aid 
Emergency allotment and plans call 
for their completion before Septem-
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ber 1st. The estimated cost of the 
two projects is $312,000. 

Contractors are now working on 
eleven miles of oil processed surfac­
ing west of Burlington, and on nine 
miles of the same type of construc­
tion located east of Cheyenne Wells. 
Nineteen miles of grading and 
gravel surfacing is being construct­
ed by another contractor east of 
Sterling. 

A list of the projects with esti­
mated cost contracted by the High­
way Department under the Federal 
Aid emergency fund agreement fol­
lows: 
Project Estimated 

Number Location Cost 
15-B East of Sterling ....... $266,482.66 

149-C East of Denver. . . . . . . . 135,387.90 
2-R-10 South of Trinidad. . . . . 120,534.81 
251-D East of Boulder. . . . . . 50,372.85 
298-D South of South Fork .. 179,760.90 
151-B West of Tabernash.... 69,244.78 
287-AR5 East of Kersey ...... I 569,805_22 
287-CR East of Kersey ...... S 
286-E North of Eaton ....... 140,459.38 
261-AR Rifle Bridge.......... . 23,429.98 
282-J Rifle Bridge........... 22,439.98 
134-D West of Stratton...... 54,285.55 
242-D West of Mack ........ 137,007.60 

Projects advertised for bids: 
144-G North of Fort Collins .. $292,400.24 
149-D East of Watkins ...... 164,645.14 
245-C East of La Junta. . . . . . 168,666.00 
272-F West of Rocky Ford .. 143,126.00 

Other projects on which plans are 
being drafted : 
288-AR East of Brush ......... $334,139.52 
189-C West of Hayden ....... 148,000.00 
149-G East of Peoria. . . . . . . . 230,000.00 
263-C East of La Veta Pass. . 60,000.00 
258-J West Qf Cerro Summit 100,000.00 

2-Rll South of Starkville. . . 100,000.00 
242-E West of Fruita ........ 110,000.00 
278-D West of Cheyenne Wells 152,000.00 

Alternate projects which may be 
substituted in above: 
296-D South of Pueblo ...... $125,000.00 

2-R12 North of Aguilar. . . . . 200,000.00 
145-C West of Glenwood Spgs. 410,000.00 
149-F East of Bennett ....... 200,000.00 
149-H Northwest of Limon .. 350,000.00 
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A Difficult Winter 
Bridge Project 

ONE of the most unusual bridge 
and pavement projects con­
structed in Colorado during 

the past few years is that of F. A. P. 
144-E, located on the outskirts of 
the city of Fort Collins in Larimer 
County. 

This project consisted of 1 ~ miles 
of concrete pavement and a steel 
and concrete bridge 303 feet in 
length. The project was constructed 
by the F. C. Dreher Construction 
Co. on a contract with the Colorado 
Highway Department. The bid for 
the completed project was $99,-
187.55, one-half of which was Fed­
eral Aid funds. 

The south end of the project con­
nects with the city limits of Fort 
Collins, and at the north end con­
nects with the "fork" of the roads 
leading to Cheyenne and Laramie, 
Wyoming. 

Work on the project was started 
July 8, 1930. The project consisted 
in the main of the following items 
as listed in the contract: 

8,000 cu. yds. of unclassified ex-
cavation. 

24,000 cu. yds. of common borrow. 
32,000 station yds. of overhaul. 
24,000 yd. mi. special overhaul on 

borrow. 
12,610 sq. yds. of concrete pave­

ment. 
870 cu. yds. of sand cushion. 
4.6 M. ft. b. m., miscellaneous 

untreated timber. 
1,177 cu. y ds. of Class "A" con­

crete. 
547 cu. yds. of Class "B" con­

crete. 
120,850 lbs. reinforcing steel. 
407,000 lbs. structural steel. 

730 Jin. ft. 18" corrugated metal 
culvert pipe. 

570 lin. ft . 24" corrugated metal 
culvert pipe. 

500 lin. ft. wire cable guard 
fence. 

35 cu. yds. dry rock excavation 
( for structure) . 

1,365 cu. yds. dry common exca­
vation ( for structure). 
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45 cu. yds. wet rock excava­
tion ( for structure) . 

1,440 cu. yds. wet common exca­
vation (for structure). 

4,100 Jin. ft. of combination wire 
fence. 

4,600 lin. ft. of removing fence. 
7,600 Jin. ft. of removing and re­

building fence and 24 more 
miscellaneous items that the 
bid aggregated $2,591.30. 

The first unusual feature encoun­
tered in building this project was 
that the fencing had to be done first. 
It should be borne in mind that this 
project was along an old established 
highway and there were lots of 
small tracts of land with driveway 
gates and post gates. 

There was 2,900 feet of side drain 
ditch to construct to take care of 
seepage drain line that had emptied 
into the old roadway gutter for 
years. Also, there was waste water 
to contend with from the irrigation 
of fields adjacent to the road. 

The 24,100 cubic yards of borrow 
had to be obtained from three pits. 
Pit No. 1 did not develop the 
amount of dirt estimated. This pit 
was on a state road and a cut was 
to be taken out and widened, but it 
developed that the fence lines were 
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back on the property line, thus 
ing this pit short. 

Pit No. 2 developed a we 
that slowed up output and fi 
had to be abandoned, thus nee 
tating moving to another pit. 
water in the Cache la P oudre 
where a channel change was 
from which the 8,000 cubic ya 
excavation was hauled to roa 
delayed operation. 

Contractor was shut down on 
gust 10th to August 18th, inclu 
on account of rain and wet 
grade. The major portion of 
grading had been completed by 
tember 6th. Hand grading for ' 
crete paving was started about . 
weeks previous to the laying of 
crete, and the entire project 
hand graded before any con 
was poured. 

Paving was started October 
and quit November 3rd. All the 
ing had been laid except appi 
slabs to the three bridges on th 
that had not been built. 

Showing completed Federal Ai.d ste 
concrete bridge over Cache la Poudre 
on State Highway on outskirts north 
Collins, constructed by Colorado Hi 
Department. Photo by Fred C. 
contractor. 
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riveting 36-inch I-beams in position, 
ing sturdy steel framework. This 
e was constructed in "dead'' of winter. 

by F. C. Dreher. 

ry Creek, Ames Ditch and Lake 
al all carried water until way 
in the irrigation season. The 
one mentioned ran water until 

r the close of the sugar cam­
n in January, thus delaying the 
ding of these structures. 
he bridge over the Cache la 
dre River at the south end of 
project was started in Septem-
and the first concrete was 

red on September 15th for the 
of one of the piers and the last 

oncrete for piers and abutments 
poured November 12th. The 

ng of steel on this 303-foot span 
ge started on November 17th 

owed by painting building forms 
floor and laying reinforcement 
I. The first of the floor slabs was 
red December 31st and the last 
uary 4th. The sidewalks were 
red January 7th and 8th, the 
drail.s were finished in January, 
pletmg the structure which is 
feet long and 40 feet wide over 

On the bridge over Dry Creek the 
first concrete was poured November 
18th and the pier and abutments 
were completed December 11th. The 
floor forms and reinforcing was then 
laid and the floor was poured De­
cember 24th and 26th. 

In order to build the box culvert 
where the road crossed the Ames 
Ditch, it was necessary to make ar­
rangements to divert water from 
Ames Ditch to Lake Canal and then 
transfer it to Ames Ditch again. 
This was done, and the box culvert 
was built under this procedure. This 
transfer of water could not be ob­
tained until about the middle of No­
vember. 

The contractor expected to be 
able to transfer the water in the 
Lake Canal that was used by the 
Great \Vestern Sugar Company at 
their sugar plant a half mile east of 
the job to the Ames Ditch after the 
box culvert had been built. This 
deal fell through. The contractor 
then built a flume to carry the water 
through Lake Canal and put in the 
base of the abutments. On account 
of the size of the flume required to 
carry the water, it was not practical 
to build the rest of the abutments 

J 
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at this time of the year. This kind 
of an arrangement would not lend 
itself to the curing of the concrete 
by artificial heat to keep it from 
freezing. This bridge was finished 
in February after the bridge over 
the Cache la Poudre had been fin­
ished and cured. 

It will be noticed that concrete 
has been poured all during the win­
ter, and, naturally, the question 
arises: How was it protected? The 
following method was used. A frame 
was built outside of the whole 
bridge structure as follows: At the 
bottom 3"x12" floor planks, that 
had been used on the old bridge 
across the river, were set on the 
ground on edge, and 2"x4" uprights 
about ten feet apart were erected 
and were fastened to form flooring 
at the top, where it was practical, 
or a brace was run in towards the 
center of the bridge at ground eleva­
tion, connecting these uprights, or 
studs at about an eight-foot spacing 
were placed 1"x6" boards; this 
made a frame work whose sections 
were 8'x10'. The canvas was nailed 
to this frame work, using laths to 
nail through so that when the can­
vas was taken down it had no torn 
parts, except the holes made by nail­
ing. The lath held all parts of the 
canvas tight up against the frame. 
Across the top, horses were used to 
hold the canvas up from the newly 
poured cement. The base board at 
the bottom was banked with earth; 
the canvas was lapped about four 
feet and extra 1"x6" board run up 
to take care of the lap. There was 
also an overlap of canvas where the 
height made it necessary. 

On the river bridge there were 
used six salamanders made out of 

(Continued on page 16) 

Two pictures showing method employed to 
prevent freezing of concrete. (Left) Hand 
rail protection against freezing. (Right;) 
Bridge enclosed with canvas against f reez­
ing. Photos by F. C. Dreher. 
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Foreft Road Program 
Shows Big Increa 

T HE improvement of Colorado's 
forest highways during t h e 
past decade, owing to the mod­

est amount of available funds, has 
been slow; however, a comparison 
of conditions of our roads todav 
with those confronting the motor­
ists eleven or twelve years ago, 
shows a marked improvement. Even 
so, progress has not kept pace with 
the demands for more and better 
roads. 

The five million dollar increase 
for forest highways in the last ses­
sion of Congress speeded up con-
truction activities, but the late date 

at which the funds became available 
delayed letting contracts and the 
real benefit of this increase has not 
yet been felt by the motorists. 
There is some prospect of further 
increase in the forest road appro­
priation in order to give relief to un­
employment. This seems to be a 
very commendable thing to do at 
this time, as there is no over-pro­
duction of roads and the nation will 
not be confronted with such a con­
dition for a long time. If the present 
appropriations are increased, as has 
been suggested, the increased funds 
can be expended in an orderly man­
ner and there will be no upsetting 
of priorities, which have been set 
up for the conduct of our road work. 
It will mean a speeding up of con­
struction work on projects now un­
derway and the initiation of con­
struction on some new projects of 
high priority rank. T here are suf­
ficient surveys already made to per­
mit by the Bureau of Public Roads, 
our programming the increased ap­
propriation without any delay or 
confusion. There are over 1,100 
miles of forest highways on the ap­
proved Colorado Forest Highway 
System yet to be built. A limitation 
in the act passed last spring provid­
ing additional forest highway funds 
requires that a half or more of the 
total funds allotted to be devoted to 
projects 'Yhich are on the Federal 
Aid system. 
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As a matter of fact, this does not 
change the past practice to any 
great extent, since 51 per cent of all 
of our expenditures of forest high­
way funds in the past has been ap­
plied to those forest roads which are 
on the Federal Aid system. \Vhile 
there are only about 150 miles of 
this class of road yet to be built, 
against 1,400 miles of forest high­
ways which are not on the Federal 
Aid system, progress on the Federal 
Aid system is slowed down by the 
fact that the standards for roads of 
this class are higher with resultant 
higher costs, so that the available 
money does not go as far as in the 
case of roads not on the Federal Aid 
system. 

During the past construction sea­
son work was completed on the sec­
ond section of the \Villow Creek 
P ass project, making a total of 8.3 
miles that have been completed to a 
graded standard. A contract was al­
so let for the third section on this 
project, having a length of 6 miles. 
A 70-mile section of the Berthoud 
Pass project, between Empire and 
the foot of Jones Pass, was recon­
ditioned and given a first surfacing 
course. Contract was also let in the 
late fall for the reconstruction of a 
4.5-mile section on the west side of 
the pass, extending up the hill from 
the end of the present surfaced sec­
tion. Contract was also let this fall 
for the reconstruction of a 9-mile 
section of Rabbit E ars Pass road ex­
tending west from Muddy P ass. Im­
provement of the Six Mile road was 
initiated by the letting of a contract 
in the late fall for the construction 
of 2.2-mile section extending from 
Deckers to near the \Vigwam Club. 
This section also includes a bridge 
across the South Platte River. Im­
provement of the Black Mesa pro­
ject was also initiated by the letting 
of a contract for a 5-mile section ex­
tending west from Curicanti Creek. 
Construction of two sections of the 
Dolores-Rico road, having a total 
length of 6.4 miles, was completed 
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during the summer, and a 9 
section between the \ Vest Do 
River and the end of the con 
work was improved through b 
ment of the old road. This be 
ment work was undertaken so 
give a service to travel at an e 
date than would be afforded thr: 
continuation of the more expe 
construction work. On the Te 
see Pass road two graded and 
faced sections, having a total 1 
of 8.3 miles, were completed, b 
ing the improvement of that 
into the town of Leadville. A 
facing contract was also comp! 1 

on this project extending east . 
the grade crossing at Redcliff. · 

Something over $600,000 wil 
available for additional constru 
work on forest highways this 
ing season. More than half of 
will be devoted to the improve 
of U . S. 40, sometimes called 
V ictory Highway, west of De 
This provides for the completi 
the rebuilding of Berthoud Pass 
more work toward the rebuildi 
the Rabbit Ears Pass road to 
these sections of the road up t 
present Federal Aid standard. 
new projects will be started o 
this $600,000, but additional 
will be provided for on the roa 
tween Rico and Dolores, on th 
Mile road between Deckers 
Buffalo, and the ·willow Pass 
betJween North and Middle 
will be completed except for the 
facing. A small amount of addi · 
work will also be done on T enn 
Pass, a large project on Fre 
Pass, and some improvement 
is provided for between N ede 
and Ward. 

Out of the Forest Develop 
road funds with which the F 
Service builds minor projects n 
in protection and administrati 
the forests, 15 miles of new 
were constructed this past se· 
on the Divide project on the Un 
pahgre National Forest, and an 
12-mile section of the N ewca 
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ford road on the White River
est was completed. It was un­
unately not possible to finish the
ple Creek road on the White
er because of early storms. 

he securing of rights of way for 
est highways is a responsibility 
ich rests with the State Highway 
partment and the county commis­
ners. \i\Tith a speeding up of con­

ction, the securing of the neces­
' rights of way becomes of great-

-importance if delays are to be 
ided. In the past there have 
n a number of instances where 
siderable delays have been oc­
ioned through delays in securing 

necessary rights of way. The 
retary's regulations for the ad-

o 1istration of the Forest Road Act 
uire that construction shall not 
undertaken until all necessary 

hts of way have been secured. 
n addition to the roads through 
forests which are built with For­
Service funds, there is no restric-

n upon the construction of roads 
other public agencies, as the 

te or county, provided prior ap­
val of the forest supervisor is 
ured to the location of the road, 

clearing, and other matters 
ich affect National forest inter­

. s. In case the commissioners of 
· y county plan new road construe­
ii n or change in location of a forest
u d, it will be appreciated if they 

II file a map with the forest super­
or concerned in advance of the 
rk so as to give him notice of 
at is proposed to be done. There 

,e rarely any conflict between the 
ns of the state or counties and 
Forest Service. 
�e road using public is becom­
mcreasingly interested in beauty 

d this in turn is reflected in the 
reasi!lg. attention being given by 
d butldmg agencies to the matter 
pr�serving scenic features along 

r highways and preventing all un­
cessary damage or unsightly de­
lopments along the rights of way. 
seems to me that all of us as road 
ilders should take the lead in this 
po.rta�t matter. If we don't keep 
nnmg m front we are going to find 
rselves pushed from the rear. 
ere is much that still can be done 
the_ way of modifying our en­
eenng standards to fit mountain 

untry, in avoiding excessive clear­
and excavating and in preserv-

g ?f every bit of scenic beauty 
ssib]e along the right of way. kew1se, when roads are built there 
�uch that can be done by the bite, under pressure if necessary m the proper officials, to avoidnecessary damage. Highways are longer cow trails. and while 

roads and trails were once used for 
every purpose of transportation, it 
would seem that with the wide 
spread which we now find between 
the high-powered motor car and the 
slow moving cow, or sheep, or 
horse, a different viewpoint is in or­
der regarding the ways to use a 
road. Certainly livestock on the hoof 
does not need a road built with the 
alignment, grade, width and surface 
to accommodate motor traffic travel­
ing at 25 to 40 miles an hour. 

Neither are such highways serv­
ing their highest purpose when oc­
cupied as bedgrounds or sun baths 
for cattle or horses. Nor are such 
highways serving their highest pur­
pose when carrying irrigation water 
which has been allowed to escape 
from its proper ditch. Such uses, it 
seems to me, can well be curtailed 
to the mutual advantage of all con­
cerned. Excessive loads, unsuitable 
to the type of road and the dragging 
of logs or trees in such a way a· 
to injure the road, its shoulders or 
its drainage ditch, should be con­
trolled also. 

Another thing which should be 
very simple to control, but with 
which the Forest Service ha had 
con iderable difficultv, is that of ad­
vertising signs. It -is the rule of 
the National Fore ts that no such 
sign shall be permitted and with 
the help of county officials we have 
been fairly succe sful in abolishing 
such signs from highways and trail 
through the National Forests. Thi 
is a matter on which the public at 
large is becoming increasingly sensi­
tive and it behooves us to work to­
gether to eliminate all such blots 
from the landscape along our high­
ways; the sooner the better. 

It is possible that this matter can 
be best controlled through the 
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One of a thousand and one beauty spots in 
Colorado National Forests made accessible 
to motorists by U. S. Forest roads. 

licensing of billboards. This has 
been suggested and, I understand, 
will be considered by the legisla­
ture. 

One important way in which road 
builders can aid toward making our 
roads more attractive is to restrict 
the clearing away of trees on the 
rights of way to the very minimum, 
to carefully balance the cuts and 
fills, and to reduce the size of the 
scars involved in borrow pits and 
the cuts to the very minimum pos­
sible. 

This not only adds to the beauty 
of the roadside but it is very desir­
able from the standpoint of ero­
sion. Roads in our mountains are a 
very important element in starting 
and aggravating gully erosion. 

Another of the unemployment 
fund projects to be let by the- State 
Highway Department went to the 
J. H. Iv[iller Company, Denver con­
tractors. This project involves the 
construction of two miles of con­
crete pavement between Starkville 
and Trinidad on state road in Las 
Animas County. The contract calls 
for the completion of the project by 
September 1. Miller's bid for the 
completed work was $109,000. 

H. C. Lallier Construction Co.,
Denver contractors, were successful 
bidders on four miles of new con­
struction work on '\ \ olf Creek Pass, 
which the contractors agree to com­
plete by September 1. Their bid was 
$164,814 for the work. The project 
will be gravel surfaced. The project 
involves 131,000 vards of excava-
tion. 
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"Mixed in place" oil surfaced Federal Aid highway south of Alamosa:. 

Oil Roads • 
1n the 

San Luis Valley 
OILED roads have come in for 

a great deal of discussion dur­
ing the past few years, par­

ticularly the so-called surface mix 
type. They have commanded the at­
tention and interest of the highway 
engineer and the layman alike. 
Probably because they are in a sense 
a "life saver" to the western states 
where funds are limited. 

They are the intermediate grade 
between the untreated gravel road 
and the higher type pavements. 
These roads have been given wide 
publicity during the past few years 
and so much has been said and writ­
en that I feel a discussion of the 
technic involved in their construc­
tion is unnecessary. Projects have 
been widely scattered over the west­
ern states and most of you have had 
opportunity to become familiar with 
the methods used in the construc­
tion of this type of road. However, 
for the benefit of those who might 
not be familiar with the various 
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steps of this type of road building 
I will outline brieflv the technic in-
volved. , 

For the surface mix type the road­
bed is first prepared as for any other 
type of road; that is, it is graded 
and well drained. Surfacing is spread 
to the desired depth and should be 
allowed to thoroughly compact. Af­
ter the surface has been compacted 
for the entire depth, the top three 
inches is loosened by means of 
scarifying. Oil is then applied under 
pressure by means of an oil distribu­
tor at the rate of one-half gallon per 
square yard in successive applica­
tions until one and one-half to two 
gallons per square yard has been 
placed. 

Each application of oil is followed 
by a disc harrow which partly mixes 
the oil with the loose surface ma­
terial. After the last application of 
oil is placed the material is bladed 
into windrows and moved from side 
to side of the road until it has been 
COLORADO HIGHWAYS 

thoroughly and uniformly rr 
with the soil. 

\\' hen thorough mixing has 
obtained the material is sprea 
the desired cross section and 
lowed to compact under traffic 
some cases compaction is hast 
by means of rolling with a ! 
power roller. The immediate 
is a smooth riding surface with 
dust nuisance a thing of the 

So much for the method of 
ing and the immediate result. 
can now pass to what happen 
these roads under traffic. 

What Happens Under Tra 

That is a very serious ques 
Many things are responsible for 
action of the oiled road under t 
Many projects have stood up fa 
yond the expectations of the t 
neers, some have given very s 
factory service, others have s 
wear and tear in a more or le · 
different manner, while a few 
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11 classified as failures. 
has yet to see an oil 
d that, in his opinion, 
erior to ordmary 
. hed rock or gravel. 

The writ­
processed 
is not far 
untreated 

t is not my purpose to sing the 
i es of the oiled surface road but 
her to discuss some weaknesses 
t light might be thrown on the 
1ses and that they may be studied 

guarded against. . 
t is beyond the scope of this pa­

to discuss alJ of the elements, 
ural and artificial, that make for 

success or failure of an oiled 
face. Many things are baffling to 
engineer. Only experience, time 
study wilJ find the cause and 

ution of many problems. 
he obvious weaknesses of the 

ed road are few, but the causes 
many, some known and some 

known: 
nown weaknesses are as fol­

s: 
air cracking on the suface. 
aveling or distintegration of the 

face, and pot holes. 
oiling, corrugations, or pushing 
shoving of the surface. 

reaking down of the edges. 
omplete failure of surface due to 

st boil condition. 
ome of the known causes are as 

lows: 
air cracking is due to incipient 

grade failure and moisture he­
ath the oil mat. This condition 

etimes corrects itself or it may 
p_rogressive, resulting in disinte­
tion of the surface. 
.aveling will occur if insufficient 

. 1s used or if the surfacing ma­
al was improperly graded. It 

also be caused by a breaking 
r ,yn of the mineral aggregate of 

ich the material is composed or 
a chemical reaction such as 

ght be caused by excessive alkali 
the surface material. 
. ot holes may start from a sepa-
10n of the aggregates during pro-

cessing, such as pockets of fines or 
coarse material forming, or foreign 
material may accidentally be carried 
into the mix. Tractors or sharp tired 
vehicles passing over the road will 
also start pot holes. 

Rolls or corrugations wiJJ occur if 
the subgrade is soft or if excessive 
moisture is present under the oil 
mat. They will also occur if too 
much oil is used and sometimes 
from a loose subsurface. The last 
condition is rare, however, and the 
most common cause is soft subgrade 
and moisture. 

Breaking down of the edges is ob­
viously due to traffic running off the 
surface onto the shoulder. This con­
dition can be eliminated to a large 
extent by adding a few extra feet of 
width to the surface. \,\ e have little 
of this in the San Luis ValJey where 
a 20-foot surface is used. 

Complete failure due to heaving 
in winter with subsequent breaking 
up in the spring is caused from frost 
boils. This can at once be laid to 
inadequate preparation of the sub­
grade. 

\Ve are now faced with the ques­
tion of what should be done to cor­
rect these conditions and what is the 
highway engineer doing to prevent 
a recurrence of these weaknesses on 
future work. 

The first solution is that of proper 
and adequate maintenance. Prompt 
and careful maintenance is vitally 
necessary. Should the surface be­
come pot holed or show a tendency 
to ravel the condition should be cor­
rected immediately. The surface 
must not be allowed to entirely dis­
integrate. One small break in an 
oiled surface will stand out like the 
prm·erbial "Sore Thumb," and if not 
repaired immediately they will grow 
to large chuck holes. Small pot holes 
should receive prompt and careful 
repair. They should be dug out and 
backfilled with the same material 
of which the road is built. Should 
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A bc:ttery of tractors and graders mixing oil 
surfacing material on state route through the 
city of Antonito. Photo by Jackson Studio 
through courtesy Antonito Chamber of Com­
merce. 

the surface ravel due to a lack of 
fines in the aggregate or to insuf­
ficient oil the condition should be 
corrected by adding oil or mineral 
binder, or both and reprocessing. 

Rolls and corrugations are very 
easily taken out. The surface can be 
disc-harrowed or scarified and re­
layed to its original smoothness. In 
this operation great care is neces­
sary not to bring any unprocessed 
material up from the subsurface or 
off the shoulders. 

The same method may be fol­
lowed for taking out sections that 
have hair cracked. If the oiled ma­
terial is bladed to the side of the 
road and the subsurface allowed to 
dry thoroughly before replacing the 
oil mat it is doubtful if this would 
have to be done more than once a 
year. If hair cracking is not serious 
and no disintegration of the surface 
is apparent it is probably better to 
confine maintenance operations to 
patching and taking out rolled sec­
tions. The writer has in mind an ex­
tensive section of oiled roads in the 
San Luis \ alley in which hair 
cracking developed within thirty 
days of the laying of the surface. 
This section held for two years with 
a minimum amount of maintenance. 
\Vhen conditions warrant the entire 
surface could be scarified and repro­
cessed adding a smalJ quantity of oil 
if required. Some engineers are of 
the opinion that a seal coat of oil 
covered with sand or rock screening 
should be applied every few years 
or as needed. This idea is alohg the 
Jines of constructive maintenance 
and appeals to the writer. 

Frost boil conditions, where com­
plete failure of the road surface oc­

( Contlnued o n page 18) 
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Three Bates "35" tractors with Raker maintainers sold to Otero County. 

'N§w 1931 

Bat:es T ract:ors 
e...Advanced Engineering Design 

Incorporated in the design of the new Bates Crawler Type Tractors are many 
improved features that will meet the approval of the most experienced tractor users. 

Greater traction, simplified construction-oversize parts at all critical points, 
greater riding comfort-easier steering and increased reserve power-all designed 
to give longer life and lower operating costs. 

Let us point out these features for you on the 
NEW BATES TRACTOR at the Road Show 

Made in BATES PLANT-JOLIET, ILLINOIS 

Manufactured by 

FOOTE BROS. GEAR & MACHINE CO. 
11 I N. CANAL ST. CHICAGO, ILLINOIS 

Distributed by 

R. W. Moore Equlp1nent Co. lZO West Sbttb A 
Denver, Colorad 

Phone TAbor 1361 
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Who's Buying 

'Quick· 
Way'' 

GUNNISON COUNTY 
DELTA COUNTY 
PUEBLO COUNTY 
LAS ANIMAS COUNTY 

And you, too, will find it the most economical shovel unit for county 
use. It excavates for culverts, builds up your road grades, loads gravel, 
eliminates bad curves, erects steel bridges. 

It's full revolving (the only one we know of) and it's made by a manu­
facturer of the highest standing, aud-

it's made in Colorado and designed for "work" out where the West 
begins. 

\Ve have one we can demonstrate for you either here in Denver or out 
on "your job." 

:r ou furnish the truck- We'll mount a "Quick -Way" on it. 

• W . Moore Equipment Co . 
ao West 6th Ave. Phone TAbor 1361 

"Colorado's Largest and Oldest" 

Denver, Colo. 

~ ch, 1931 COLORADO HIGHWAYS Page 11 



Of the ten McCormick-Deering Model 30 Rub 

Tired ( wheel type) Tractors purchased by 

Weld County Board of County Commissioners 

maintaining county roads in Weld County, t 

largest county in Colorado. 

You, too, will find McCormick-Deering powered tractors the most eco­
nomical way to maintain your roads, whether its pulling or pushing 
the type best suited to your needs. 

Sure, we have them in stock, in both the Models 20 and 30 in one-man 
machines. 

We'll gladly demonstrate them for you. 

e. W. Moore Equipment Co. 
1zo West 6th Ave. Phone TAbor 1361 

Colorado's Oldest and Largest 

Denver, C 
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eaaing Wheel 

raders J. 

JO 
and 
60 

-
. -.. 

., 

With new range and reaeh ol blade­
piteh and position-weight and strength 

HE "CATERPILLAR" 30 Leaning Wheel Grader 
is designed to supply a balanced load to 
the 30 "Caterpillar" Tractor. In the same 

ay, the 60 Leaning ·wheel Grader matches 
e 60 "Caterpillar" Tractor. These combina­
ns result in continuous, full draw bar pull ... 

oving more yards per day per horsepower. 

e two new Graders are much easier to con­
ol and to operate- and it's all done from the 
atform. Easier control means a better job­
s time- less fuel- shorter payroll. 

ese Graders are another fulfillment of "Cat­
pillar's" incessantly repeated principle­
ORE 1\ULES OF ROAD FOR FEWER TAX-
1.'ER'S DOLLARS. 

Both in Stock in Denver. 

Complete Stock of Parts in Denver. 

No. 30 .......... $1,242 No. 60 .......... $2,060 

F. 0. B. Denver. 

Twelve Examples ol 
"Caterpillar" Depend ability 

1. The same special treated steels you find in all 
"Caterpillar" machinery. 

2. THREE POINT CONTROL to hold correct blade 
pitch advantage. 

3. Bank Cutting Blade reaches an angle of 30 
degrees, with a high reach of 61 2 feet. 

4. Compensating Spring Lift so mounted as to 
equalize tension on both ends of blade and 
exert uniform lifting force at any elevation 
of the blade. 

5. DRAFT DIRECT TO BLADE- no draft applied to 
blade through frame. 

6. Seven and Nine-inch Ship Channel Frame. 
7. Axle spindles drop forged. 
8. Tapered Roller Bearings in all wheels. 
9. Steel Wheels with cast in hub spokes. 

10. Bronze Lift Gears adjustable to six points of 
wear, running against machine cut steel 
worm mounted on roller bearings. 

11. ALL housed gears Machine Cut. 
12. Can be equipped with INDEPENDENTLY oper­

ated scarifier. 

llnton 8 Held Co., Denver, Colo~ 
C O L O R A D O H I G H w· A Y S Page 13 



A Veteran Driver Speaks His Min 
A letter to The Chicago Tribune, reproduced 

below, prompts this advertisement. Straight­

forward, earnest and dramatic, the letter comes 

like a warning voice out of everyday traffic. 

TH IS letter, which is reprinted from 
the "Voice of the Traffic" column of 

The Chicago Tribune, sounds a note to 
which every owner of motor trucks and 
truck fleets should give heed. 

Do your trucks deserve to haul your 
loads? Or are there antiquated models 
among them, hazardous to life and 
limb, destructive to driver-morale, and 
raising costly hob with your profit 
opportunities? Turn the obsolete trucks 
out to pasture and invest in efficient 
new equipment. 

*There is a bright side to the vet­
eran driver's letter. He admires the 
great modern fleet of Tribune trucks. 
This fleet, serving the Tribune organi­
zation, and used in the distribution of 
The Chicago Tribune, The New York 
Daily News, and Liberty, now numbers 

over 200 trucks, and a// of them are 
Internationals. 

The full line of Internationals­
Speed Trucks and Heavy-Duty Trucks 
of new design-is ready for inspec­
tion at 182 Company-owned branches 
in the United States and Canada. Sizes 
from % -ton to 5-ton. Demonstration 
will be arranged at your request. 

Above is one of the trucks this driver 
compliments so highly in his letter 
-it is one of The Chicago Tribune's 

large fleet of Internationals. 

INTERNATIONAL HARVESTER COMPANY 
606 So. Michigan Ave. Chicago, ll!inois OF AMERICA 

(1 N CORPOFIAT£D) 

INTERNATIONA 

t o th Chica&o Tribune : 

"I ••• that the Cook county police are 
beginnin1 a d rha against noisy trucks . Being a 
truck driver I believe that the author ities an 
t aking the wrong course in warning driver• to a,.u 
repaira . 

The large cartage coapaniea do not Uatla 
t o the drivere ' coaplaints, or alee it is bacaua, 
our toreaen do not intora the owners. Daily WI an 
rorc:ed t o tak.• out patched up 10 and 15 and evH 
20-year old trucks . with faulty brakes. hard to 
ahirt , and still hard•i- to steer. 

4s tor loads , I have put a monster load or 
Cilnned goods on one truck and hauled 1l through tht 
city, prayi ng a ll the Uae that no other vehicle 
would cut DB o rr t oo close. Going at a speed of 10 
a iles an hour , I required 80 teat to atop. uainc 
both seta or brakes. 

The speed covernore on our trucks are all 
'out or order,• and •• are laid ott ir 1t11 do not 
make good Uae . It is the aaae it our chariots 
break down t oo orten or it we hav• an accident, na 
matter how alight . It ill only because we are espert 
drivers t hat•• get by. I believe it really 
criminal t o for ce men to drive eoae or the wreckl 
that are on t he s treets today. 

• I notice (enviously, too) that the TribUDI' 
al ways has an up-to-date fleet or truck.a . and I 
have yet t o S H one or theo broken down on the 
street or in a aerioua accident . " 

A Truck Driv1r 

Branches: Denver, Colorado 
Cheyenne, Wyoming 
Dodge City, Kansas 

INTERNATIONAL TRUCK 
Page 14 C OLORADO HIGHWAYS 



urably Paved with 
oncrete, Roads 
eed Little Upkeep 

The road which requires least maintenance is the 

cheapest road any state can huild. Pave your roads 

durably with Portland cement concrete, and the 

" road fund" will buy more new roads instead of 

maintaining old roads. 

olorado Portland Cement Company 
ENVER NATIONAL BUILDING DENVER, COLORADO 

Concrete for Permanence 

COLORADO HIGHWAYS Page 15 



J Difficult Winter 
Bridge Projecl 
(Continued from page 5) 

fifty-gallon oil barrels to each sixty­
foot span. This made an enclosed 
space sixty feet in length by about 
forty-six feet in width and about 
seventeen feet in height from the 
ground to the top of the canvas. 
This gave an exposed area to the 
weather of about 5,800 square feet . 

Regardless of how many cubic 
yards of concrete may have to be 
protected, the cost is in proportion 
to the area exposed to the weather, 
and the cubic volume that has to be 
heated to protect the concrete. 
Therefore, hardly any two struc­
tures, that may have to be protect­
ed, will have the same ratio of cost . 
There were 38 tons of coke used at 
a cost of $303 on this job. The can­
vas investment was about $1,000. 

This brief history of this job will 
give anyone familiar with this kind 
of work a fair idea of the amount of 
work entailed in building this proj­
ect. 

Now, let us see what anyone of 
the motorists coming from Chey­
enne, Laramie, or Poudre Canon and 
Cameron Pass will see as they ride 
over the project. 

As we pass Terry Lake and en­
counter this ribbon of concrete 
ahead of us we first notice the wide 
six-foot shoulders. These shoulders 
give ample room to park a car and 
not interfere with traffic. Next, we 
notice the flat slopes going away 
from the shoulders which are 4 to 1. 
On our left is a row of cottonwood 
trees through which the sunlight 
glistens, if it is morning, and beyond 
this is a well-built barbed w.ire fence 
with a well-kept farm stretching off 
in the distance. A little further on 
to our right we notice small tracts 
with houses and well kept lawns. 
The fencing in front of the houses 
i of woven wire with metal posts, 
and steel gates at all walkway and 
driveway entrances. 

The first bridge we pass is a two­
span I beam bridge with a 28-foot 
clear roadway, as are all of the 
bridges on this project. At the south 
end of the project we are impressed 
with the majesty of a five-span, 28-
foot road bridge, with five-foot side­
walks on each side and an artistic 
handrail. The 303-foot bridge over 
the Cache la Poudre River stands 
out as a thing of beauty as we enter 
the city limits of Fort Collins. 

As we enter the city we are no­
ticeably surprised to find that this 
route is devoid of any jungle district 
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which mars the entrance to so many 
cities. Those leaving the city will 
have a pleasant sensation of gradual­
ly drifting from a city to a quiet and 
peaceful countryside. 

To me, it seems that Fort Collins 
should derive a very lasting and 
valuable investment from this proj­
ect. 

An Unusual Culvert 
Repair Job 

By JOHN P. DONO\ AN 
Maintenance Engineer 

You learn something new every 
day! This old saying certainly 
applies to the highway engineer. 

Hardly a day passes but a new 
problem arises. The instance we de­
tail here occurred south of Aguilar 
on State Road No. 1 last September. 
How the problem was handled is 
best described by the accompanying 
pictures. 

Snapshot No. 1 shows a wash­
out around a 3x3 concrete culvert 
underneath the concrete paving just 
south of Aguilar. It is possible to 
backfill with dirt such a washout, 
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but a repair of that sort does n 
crease the· size of the culvert 
is obviously needed, and al~a 
suits in a settlement over the c 
with a cracked paved slab and 
~nd a consequent bump in the 
mg. 

Snapshot No. 2 shows the 
od of repair very clearly. The 
inal culvert was left in place 
a second-story was added to it 
tending clear to the pavement. 
second-story work did two t 
it increased the size of the o 
of the culvert which was obv· 
needed, and it also furnished a 
support for the pavement whic 
in air on Snapshot No. 1. It is 
mon practice in engineering to 
culverts double-barreled sid 
side, but this is the first s 
story culvert that I have ever 
and no one that I have talked 
ever seen such a structure. 

Credit for the idea should go 
N. Stewart, assistant superint 
of maintenance, and the wor.k 
done by Lee Williams, the b 
contractor of Pueblo. 

MILES OF POOR ROA 
According to a report pres 

to the ninth annual asphalt p 
conference, there are more th 
000,000 miles of unsurfaced or 
equately surfaced farm-to­
highways in this country. 

This, it is said, appreciabl. 
duces the earning and purch 
power of 27 per cent of our cif 
The modern farmer may 
radios, telephones, tractors, 
tricity- but so long as he hast 
pend for transportation on 
that are essentially the sam 
those of 20 years ago, it will 
possible for him to progress 
prosper to the limit of his poten 
ties. 

Experience in many state 
shown that secondary roads a 
made passable at all times ol 
year by the use of low-priced 
facings, of oil or asphaltic 
Upkeep is likewise low, and an 
pense incurred is returned tim 
again to the county and sta 
more prosperous farming c 
tions. 

It is estimated that a billion 
Jars will be spent in 1931 for 
roads. Various states are plan 
the most comprehensive road 
gram in their history. Wise u. 
funds can, without creating on 
tax increases, give the farmer 
year-round, surfaced highways 
essary to his economic and 5' 

development.-Pueblo Star-Jou 
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man leaving 47% section of grade 
and starting up 70% section. 

man climbing 70% section of grade. 
U. S. Army sign-board reading: 

35%-70% Grade, Course No. 1." 

man held by foot brakes in middle 
IW · 

10 1echon after backing from top. 
k was started from this point with­
any •lippage and again climbed to 

top of 70% section. 

WHE E L DRIVE 

T HE PERFORMANCE of a four wheel drive truck is 
determined by the capacity of the power transmis­
sion of the front drive axle, which should have a 

capacity equal to that of the rear axle. 

Specifications issued November 2,1, 1930, by the U. S. 
Army, for four wheel drive trucks required, "That all 
parts of the truck, from motor to and including driving 
wheels must be of such size, material and design and 
strength as to readily transmit the full power of the mo­
tor at the different gear ratios, with a proper factor of 
safety, with a minimum wear on parts, and with maxi­
mum mechanical efficiency." 

If a two-inch diameter drive axle is employed, which 
has a capacity of 175,000-inch pounds torque, and the 
front wheel is driven direct from the differential with­
out reduction, the universal joint must, if consistent, have 
a capacity equal to that of the drive axle. Blood Brothers 
Universal .Joint No. B,V-7, is the largest joint of which 
they are in production, has an overall diameter of 111,8 
inches, and a capacity of 150,000-inch pounds torque. 

Compare the mechanism of four wheel drive trucks 
with these specifications, and when purchasing, demand 
that they comply. 

= Coleman Complies 

When the old farm 
wagon was stuck in 
the mud you grabbed 
the spokes at the rim 
of the wheel - not 
near the hub! This 
same, simple principle 
is the secret o/ Cole-
man performance. The power is applied to 
the front wheel out at the /elloc-band. 
That'.~ why Coleman Trucks can use 150 to 
1 gear ratio in low and still steer like a 
to11ring car! It's all in the front wheel! 

oleman Motors Corporation 

Lit:t:let:on, Colo. 
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Oil Roads in the 
San Luis Valley 
(Continued from pn.ge 9) 

curs, are very rare on a well de­
igned road. HcYWever, where such 

a condition exists it is up to the 
maintenance man to dig out all un-
uitable material and replace it with 

rock or gravel, after which the oil 
mat is relaid. Too much emphasis 
cannot be placed on the necessity 
for prompt and efficient mainte­
nance. 

Naturally, the engineer cannot 
hope to entirely eliminate mainte­
nance, but he can strive to so design 
and construct the road that mainte­
nance will be reduced to the mini­
mum. However, he is confronted 
with the item of first cost. He can­
not play safe as the cost of so doing 
would be prohibitive and the eco­
nomic angle must be given clue con­
sideration. He must carefully study 
the conditions affecting the pro­
posed improvements and do the best 
that his judgment dictates as to 
stru:tural stability and sound eco­
nomics. 

Prior to preparing the grade for 
oil surfaced roads the subsoil condi­
tions should receive very careful 
study. A spongy subgracle is some­
times very hard to detect. This is 
particularly true of a well main­
tained graveled road. \Veak spots in 
an old grade that are hardly discern­
ible on a well maintained surface 
are at once reflected in an oiled sur­
face in the form of hair cracking and 
rolling. 

Great care should be taken to ade­
quately prepare the foundation for 
an oil project. If possible a careful 
study should be made of the old 
road· surface during the winter 
months and all sections that are 
heaved by frost should be noted . 
During tJ-1e spring while the frost is 
going out of the roadbed all spongy 
places should be spotted. This is 
absolutely the best time to detect 
any weaknesses in an old roadbed. 

After thi s study has been made 
and all soft sections are known the 
grade for the new road should be 
laid high enough that the subsurface 
will not be affected by capillarity, 
using a material that will give the 
subgrade the desired stability. On 
certain sections of road in the San 
Luis Valley we rai sed the grade of 
the old road as much as two and 
one-half feet with base coarse 
gravel. A hard, dense, well compact 
base was obtained and this is a most 
essential contribution to the success 
of an oiled surface. 

In irrigated country p o o r 1 y 
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drained, the road grade should be 
raised well above the natural ground 
level and wherever possible the wa­
ter table should be lowered. It is es­
sential that water in side ditches 
and borrow pits have unobstructed 
flow and be eliminated into drainage 
canals or natural streams as quickly 
as possible. \ i\Tater is the enemy of 
the oil mat and every precaution 
should be taken to keep the subsur­
face dry. 

The material to be oiled should be 
gi v en careful consideration. It 
should be such that it will not readi­
ly absorb or retain moisture, or 
swell gr.eatly in volume when wet. 
It should be well graded from 
coarse to fine with the maximum 
size passing a one-inch round screen 
and containing from 5 to 10 per cent 
of fines passing the No. 200 sieve. 
Colorado's specifications require: 

100 per cent passing a 1" round 
screen. 

Not more than 60 per cent pass­
ing a Jll " round screen. 

30 to 55 per cent passing a No. 10 
mesh sieve. 

5 to 15 per cent passing a No. 200 
mesh sieve. 

In general it is well that the max­
imum size be not greater than 1", 
but it could be smaller and not af­
fect the quality of the road. Under 
certain conditions of pit run a better 
material could be obtained bv crush­
ing the maximum size to 0 ''. Good 
oiled roads have been built with ma­
terial of Jll minimum size. The es­
sential thing is that the material be 
well graded so that it will bind into 
a hard tight surface. Sharp angular 
stones are preferable to small round 
grnyeJ. 

The cost of oil treatment will 
vary for different conditions and lo­
cations, but a fair average for Colo­
rado is $2,500 per mile. It ha · been 
suggested that the cost of subgrade 
preparation should be charged as 
part of the cost of oil treatment. The 
writer does not concur in this belief. 
Ordinary gravel roads should re­
ceive the same preparation. Too of­
ten gravel is placed on an inade­
quate subgrade with the result that 
expensive surfacing material i irre­
trievably lost in the mud. \Vhen a 
sound foundation is laid it is avail­
able for any higher type of improve­
ment that might be made in the fu­
ture. 

The oiled road surface should be 
regarded as a stage construction 
proposition. The foundation being 
laid for a higher type of surface 
against the day when traffic shall 
have increased to the point where a 
m re durable surface is required. 
Any weaknesses in the subgrade that 
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have not been adequately cor 
will be reflected in the oiled su 
and these spots can be strengt 
before a more rigid pavement i 

The probable life of an oile 
face is a question that is often 
the writer. Many physical ele 
enter into the probable life 
oiled surface, The surface i 
jected to many agents of de 
tion. If the foundation has bee 
quately laid and the mater-ia 
construction are of good qualit 
life of an oiled urface, carryin 
to exceed 1,000 vehicles per 
should be indefinite. This, of c 
assumes that the surface will r 
efficient maintenance. It may b 
essary to add a small amount 
every few years and any 
weaknesses in the original con 
tion should be corrected. 

Oiling is well worth the 
tional cost above that of or 
grayeJ. In Colorado the loss of 
material on an untreated grave 
face is one inch per year on 
carrying 200 vehicles per day. 
loss is proportionately great 
h e av i e r traveled roads. 
amounts to a loss in money of 
$500 to $800 per year. This fi 
based on average costs of sud 
in the San Lui s Valley and 
greater or less, depending 
cost of producing materials an 
amount of yearly loss. It ca 
readily seen that oil trea 
would pay for itself in a few 
on thi s one item alone. Many 
benefits are derived from oii 
ment. 

Maintenance costs are great! 
duced. A two-man patrol 11 

suitable truck and premixed ma 
can patch the breaks in an oile 
face at less cost than fo r dra 
and blading untreated surface, 

SerYice to the public is gt 
improYed, and these road. 
therefo re, very popular with 
public. The dust nuisance is 
nated, smoothness of surface 
creased, wear on tires is reduc 
fuel consumption is lowered. 

The cost of operating 
vehicles over different types of 
is of vital importance in dete, 
ing the type of road to be 
structed. 

Professor Agg of the Iowa 
College has developed some · 
esting facts about the cost of 
vehicle operation over various · 
of roads. From the studies ma 
Professor Agg we are enabled I 
termine with fair accuracy the 
of operating the average car 
different types of road. 

To make a concrete exampl 
co t of operating the 
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t ,enty-mile section of gravel 
r a " be determined. \Ye can 

can f t· determine the cost o . opera 10? 
a twenty-mile sect10n of 011 

d road such as we are now ·e se . h d" The difference tn t at cost 
ingtion multiplied by the num­

~r:ars travelin~ that !·oad each 
. ·es us the daily savmg to the 

1~1\ s a result of the oiling and 1c a . 1 . 1 ishes us with a basis on w 11c 1 

improvement can be proved as 
th while. . 
ailroads have for years made_ 1m­

\'ements based on known savmgs 
perating costs. They have defi­
operating costs to work to and 

can determine with great ac­
cy exactly how much they can 
rd to spend to r~d1;1<:e a two per 
t grade on any d1v1s10n to a one 
cent grade. 
ntil recent years there has been 
e information as to operating 

over highways, and as a mat­
of fact it was little needed, as it 

evident to everyone that the 
iminary move in road improve­
t was to get the highways 
ed up off the ground for drain­
purposes and get them g raveled 
re mud conditions were bad. 
hat has been accomplished in 
y sections of the state and these 
ions are now demanding an ad­
ced type of road. The treated 

gravel surface seems to be the next 
logical step. 

To satisfy ourselves that this type 
of improvement is economically 
sound, we turn to tables worked out 
by Professor Agg after painstaking 
experiments. 

His figures on difference in cost 
of driving over a dirt road and a 
high type road are based not on the 
difference in the two road under 
favorable condition but on a vear's 
travel over the high type road ~here 
conditions are practically uniform 
and a year's travel over the dirt 
road where average weather condi­
tions existed, including mud after 
storms. 

He has averaged various types of 
cars from expensive automobiles 
down to Model T Fords and arrived 
at the cost of an imaginary average 
car over various classes of roads. 

He shows an operating cost of 7.5 
cents per mile over low type or dirt 
roads. A cost of 6.43 cents per mile 
over ordinary gravel roads and a 
cost of 5.44 cents per mile over high 
type roads which include paving of 
various kinds. 

Oil treated roads in good condi­
tion would class as high type as far 
as riding qualities and operating 
costs are concerned. 

Thus it runs roughly that the 
average car on gravel road will save 

a cent a mile over the same car on a 
dirt road in a season's travel, and on 
oiled or paved roads will save an ad­
ditional cent over the gravel type. 

\ i\T e have shown that the oil road 
will save over the ordinary gravel 
road one cent per mile per car in 
operating cost to the public that 
uses it. If we take a twenty-mile 
section it will save 20 cents per trip 
per car. At 500 cars per 24 hour day 
it will make a saving of $100 per 
day or $36,500 per year. This makes 
a very profitable investment to the 
traveling public. That represents 
the tangible cash saving. There is 
also the matter of ease of travel 
which facilitates commerce between 
the towns, the elimination of dust 
and the saving in time which also 
has a cash value, but which is dif­
ficult to determine.- Address to 
Colorado Co u n t v Commissioners 
Convention in Denver, December 
16, 1930. 

A. R. Mackey, Fort Morgan con­
tractor, has been awarded a contract 
for the construction of a 17-mile de­
tour between Kersey and \i\Tiggins 
in \\' eld County. This work is be­
ing done preparatory to the laying 
of concrete pavement between these 
two points. Mackey's bid for the 
work was $11,946. 

Give Wings to Your Car 

CI-IANGE TO SI-IELL 
Shell MotoT Oil 

Tl-II: NAVY GAS AND SUPPLY COMPANY 
DENVER, COLORADO 

COLORADO HIGHWAYS Page 19 



Construction crews on Loveland 
Pass report the construction of 
nearly two miles of roadway during 
the winter. The crew is now work­
ing on the west side of the pass 
above Dillon. 

Contract for the construction of 
four miles of standard Federal Aid 
concrete pavement to be laid be­
tween Eaton and Ault in Weld 
County has been awarded by the 
State Highway Department to J. 
Fred Roberts Construction Co. on 
their bid of $126,000 for the com­
pleted work. The contract calls for 
the completion of the work by Au­
gust 1. This project will be paid for 
from the U. S. unemployment emer­
gency fund. 

Work of widening the road over 
Monarch Pass from Salida to Gun­
nison will start as soon as snow is 
cleared from the pass in the spring. 
The steam shovel which the state 
has had on the Black Mesa for the 
past two years will be used in this 
work. It is expected that the work 
on Monarch will require two years 
to finish . Monarch is one of the 
most picturesque passes in the state 
and during the summer months is 
heavily traveled. 

Congress has approved an appro­
priation of $3,000,000 for the con­
struction of new roads in the Rocky 
Mountain National Park during the 
next two years. 

Denver 

•l'oJ.So. 
189-C 
149-G 
242-E 
258-J 

2Rll 
296-D 

2-Rl2 
263-C 
211-B 
278-D 

71-C 
68-B 

208-AR 
299-AR 
134-E 
259-B 
298-F 
266-E 
270-E 

Proj. lfo. 
144-G 
149-D 
246-C 
"272-F 

En, :L81llrtll 
6 ml. 

10 ml. 
4 ml. 
5 ml. 
6 ml. 
S ml. 
6 ml. 
5 ml. 
3 ml. 

15 ml. 
4 ml. 
4 ml. 

6 ml 
12 ml. 

5 ml. 
3 ml. 
fi ml. 

:r.engtll 
13.204 ml. 

8.370 ml. 
.442 ml. 

4.097 ml. 

Type 

PLANS BEING DRAFTED 
Type 

Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Graded 
Pavement 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Bridge 
Bridge 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 

PROJECTS ADVERTISED FOR BIDS 
Loca.tlon 

Northwest of Ft. Collins 
East of Watkins 
East of La Junta 

Location 
West of Hayden 
East of Peoria 
West of Fruita 
East of Montrose 
South of Sta rkville 
South of Pueblo 
North of Aguliar 
East of La Veta Pass 
North of Hamilton 
West of Cheyenne Wells 
South of Hesperus 
South of Saguache 
West of Clifton 
Wes.t of Delta 
East of Selbert 
East of Gunnison 
East of Bayfield 
West of B a yfield 
West of Monte Vista 

Da.te Bids Opened 
Mar. 25, 1931 
:Mar. 25, 1931 
Mar. 31, 1931 
Mar. 31, 1931 

149-F Det. Br. 

Gravel Surfacing 
Gravel Surfacing 
Grading 
Pavement 
Detour Bridge 

West of Rocky Ford 
East of Strasburg Mar. 31, 1931 

Pl'Oj. So. 
2-RlO 

15-B 
78-R 
91-AR 

1;~:ru } 
168-ARl 
216-ARl 
273-l\1 
134-AR&C 
138-C 
lH-E 
144-F 
149-B 
150-A 
150-B 
161-A 
151-B 
165-Rl 
189-B 
2U-B 
251-D 
268-I 
261-AR 
262-D 
265-D 
271-F 
278-AR&C 
279-H 
282-I 
282-J 
286-E 
287-AR&C5 
287-AR5 
287-CRl 
292-D 
297-C 
297-D 
298-C 
298-D 
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STATUS OF FEDERAL AID PROJECTS UNDER CONTRACT 
Approz. Per Oent 

Oontraotor Ooet Complete 
I'll! ... Location Length. Tn,e 

Bet. Starkville and Trinidad 2.097 ml. Paving 
East of Sterling 18.553 ml. Grading & Surfacing 
Near Minturn 0.70!1 ml. Gravel Surfaced 
East of Trinidad 5.613 ml. Oil Processed 
Bet. Sedgwick & Nebr. State Line 10.122 ml. Gravel Surfacing 

J. H . Miller & Co. $109,577.10 O 
Bedford & Woodman, Inc. 237,781.55 7 
J . Fred Roberts & Sons 96 ,342.90 94 
Pople Bros. Const. Co. 77 ,655.05 23 
J . Fred Roberts & Son Const. Co. 18,438.30 85 

Betw. Lamar&: Kas. State Line 21.764 ml. Oil Processed Sui,fac!ng Hamilton &: Gleason Co. 122,216.20 100 

West of Burlington 
South of Muddy Pass 
North of Ft. Collins 
Northwest of Ft. Collins 
Ea.st of Aurora 
West of Craig 
West of Craig 
Between Granby and Tabernash 
Bet. Fraser and Granby 
East from Canon City 
Between Hayden and Craig 
South of Buena Vista 
Ea.st of Boulder 
Between Montrose & Gunnison 
Bet. Rifle and Grand Junction 
West of Walsenburg 
Wilson Gulch 
East of Florence 
East of Cheyenne Wells 
Betw. Kenosha & Webster 
South of Craig 
Bet. Rifle and Meeker 
Denver-Cheyenne Highway 
Bet. Kersey and Wiggins 
Bet. Kersey and Wiggins 
Bet. Kersey and Wiggins 
Between Wolcott and Avon 
Southwest of De Beque 
South of De Beque 
Bet. Twin Bridges & South Fork 
Bet. Del Norte and Durango 

11.174 ml. Oil Procesed Surf. 
4.184 ml. Gravel Surfaced 
1.288 ml. Concrete Paving 

10.386 ml. Gravel Surfaced 
7.911 ml. Oil Processed Surf. 
8.227 ml. Gravel Surfaced 
4.630 ml. Gravel Surfacing 
G.663 ml. Gravel Surfaced 
3.925 ml. Grading & Surfacing 
9.325 ml. Oil Processed Surf. 
2.567 ml. Gravel Surfaced 
2.766 ml. Gravel Surfacing 
0.284 ml. Paving 
2.481 ml. Gravel Surfaced 
0.053 ml. Bridge & Grav. Surf. 
1.764 ml. Gravel Surfacing 
1.930 ml. Bridge & Approaches 
0.593 ml. Viaduct 
8.409 m.l. Oil Gravel Surfacing 
1.891 ml. Grading 
1.981 ml. Gravel Surfaced 
0.057 ml. Bridge & Approaches 
4.052 ml. Concrete Pavement 
Detour 

10.586 ml. Concrete Pavement 
10.246 ml. Concrete Pavement 

9.834 ml. Graded Surface 
9.953 mi. Gravel Surfaced 
4.198 ml. Surf. & Bridge 
3.780 ml. Gravel Surfacing 
4.100 ml. Gravel Surfacing 

H . C. Lallier Const. Co. 111,217.20 
C. A. Switzer 103,270.20 
F. C. Dreher Const. Co. 99,187.55 
Blanchard Bros. 144,180.80 
Chas. B. Owen 134,611.10 
GardnerBros.&Glenn 93,477.36 
N . M. Monaghan 73,181.65 
J. H. Miller & Co. 76,909.90 
Utah Construction Co. 63 ,954 .80 
C. V. Hollenbeck 50,548.30 
C. A. Switzer 91,497.00 
J . Finger & Son 51,979.50 
Colller-Latlmer 25,598.50 
J. H. Mtller 50,272.60 
Herbert S. Crocker 21,300.00 
Mountain States Const. Co. 22,576.50 
Grant Shields 29,455.50 
Mountain States Const. Co. 57,583.40 
W . F . Pigg & Son, Inc. 116,829.21 
Anderson, Sheldon & Miller 76,636.12 
Utah Construction Co. 70,225.16 
Herbert S. Crocker 20,400.00 
J. Fred Roberts & Son 126,032.85 
A. R. Mackey 11,946.05 
Edw. Selander 251,717.00 
J. B. Bertrand, Inc. 254,341.70 
Utah Construction Co. 159,.143.40 
Hinman Bros. Const. Co. 312,453.50 
Hinman Bros. Const. Co. 185,230.50 
H . C. Lallier Const. & Eng. Co. 116,864.50 
H. C. Lalller 164,814.00 
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17 
100 

91 
58 

100 
100 

9 
0 
0 

99 
43 
80 

0 
37 

0 
100 

32 
53 

6 
81 
26 

0 
0 
0 
0 
0 

15 
96 
69 
78 

0 

2-
16-
78-
91-

{ M=-
1ss-
218-
273-Rl 
134-
138· 
144-
144-F 
149-
150-A 
150-
151-A 
151-
165-
189-B 
248-B 
251-D 
258-J 
261· 
262-l> 
265-D 
271-1'' 
278-
279-11 
282-I 
282-J 
286-J: 
287-
287-
287-
292-D 
297-C 
297-D 
298-C 
298-D 
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D 
r 
g 
D 

rain Your Sub-Grades 
and 

Save Your 

Pavements 

with 

Perl orated 
Corrugated 
Pipe 

The photographs show three 
stages of operation. A valuable 
pavement was threatened by a 
soft subgrade. Trenches were 
excavated near the highway 
shoulders, a few inches of 
crushed rock placed as a porous 
foundation. The pipe, per/ ora­
tions downward, coupled, and 
covered with crushed rock or 
porous gravel to the surf ace. 
Result: a COMPLETE and 
LASTING REMEDY. 

ardest:y Manufact:uring Company 
3Xst and Blake Streets, DENVER, COLO. 

Bra.nc~s - Pueblo, Colorado Woods Cross, Utah lVIissoula,lVIonta.na. Boise, Ida.ho 



MORE YARDS PER TRI 
A new road to he cut-a new dam to he 
built-a new airport to he leveled-on 
any large hauling job which requires 
quick and economical completion, Allis­
Chalmers Track-Type Tractors will give 
you the utmost satisfaction. 

See an Allis-Chalmers in operation and 

ask the operator why he likes it hett 
.Satisfied operators take better care 
their tractors and do more work­
Allis-Chalmers Tractors satisfy. 

Here are two A-C "75's", each ha ' 
two heavily loaded wagons making co 

and fills on highway relocation job. 

Write for further information about these low-cost, hard workers. 

WILSON MACHINERY COMPANY, 1936 Market St., Denver, Co 
Sales RepreHntatlves Telepbonus TAbor 0135 • 0136 

POWER - ECONOMY- PERFORMANCE 
TffE a11:Ac, 011:o-11:oa1NSON 1110. CO· 
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Our Coiier Picture====~ 
A CANON BOULEVARD-a view of the world-

famed Boulder Canon, on the route from the city 
of Boulder to Nederland- that's the picture we print 

on the front cover of the May issue of COLORADO 

HIGHWAYS. This route leads to the famous Glacier 
region of Boulder County, and is a favorite recrea­
tional route with motorists throughout the year . It 

is a gravel surfaced, all-weather roadway, maintained 
by county f orces. Photo by E. G. Fine through 
courtesy of Boulder Commercial Club. 
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100 ft. Rlnted Low Truaa Spau, Dlllou, Colo. 

Bridges and Structural 

Steel 
l'or every purpose 

Plana and apecificationa gladly aent upon application 

Minneapolis Steel 8 Machinery Co. 
Denver OIBce, 15th 8 Wazee 

DenYer, Colorado 

Tbo1npson 
Culverts44 

- made of the FINEST of 
steels. 

- made by our large Denver 
factory with 53 years' 
manufacturing experi­
ence. 

- made to meet ALL Fed­
eral, State and County 
highway specifications. 

Prompt, dependable de-
livery on one Culvert or a 
carload. 

Specify 
THOMPSON 

CULVERTS 

- Always! 

The Thompson Mlg. Co. 
Established 1878 

3001 LARIMER ST. DENVER, COLO. 
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YARDAGE 

Up AND OVER-maximum yardage at minimum cost 
per yard! Casting or loading-in good going or 

bad-you get "pay dirt" all the time on the big-capacity, 
shaft-driven carrier of an ADAMS Elevating Grader. 

Lightest possible draft with Timken bearings in the 
wheels. Lightest running carrier with Timken and ball 
bearings in all carrier rollers and throughout carrier drive. 
This construction means LESS power for operating the 
grader and MORE power for moving dirt. 

ADAMS Elevating Graders are furnished with power 
take-off ot auxiliary engine which makes carrier drive in­
dependent of tractive conditions •.. New shaft-drive 
eliminates old carrier chain. New carrier rigidity prevents 
twist and mis-alignment. New belt protection prolongs 
belt life. All-welded construction provides greatest strength 
and durability with minimum weight. Write for further 
details and catalog of the Adams line of road machinery. 

Elton T. Fair Co. 
1611 W AZEE STREET DENVER, COLO. 

ADAMS 
ELEVATING GRADERS 

Pase Z COLORADO HIGHWAYS 

11C-OST LISS IN IM 
LONG RUN ALWAYS 

The Adams lijne includes: Lt.Jnl 
~.et Grader~, M'Otor Grac;fc 
Elflatmg Gradtt11, 'Sc:.tiAe~ Grad 
thntp W•g,on1, Road M.Ainta-inc 
:Pav.ois, er.ss, Scrapers, Plows, 
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etter Pay for Road Workers 
E more widespread use of machinery in the 
nstruction and upkeep of roads and streets has 
ulted in the employment of more skilled labor 
te the machinery. This is a natural develop­
hich has been brought about by expansion of 
,. programs to meet in some measure the traf­
ands produced by the rapid increase in motor 

r~ it not for the increase in road building pro­
there might have been a decrease in the total 
r of men employed in road and street work, for 

machinery is very economical of man power. 
dv there has been a considerable expansion of 
·u'.ient in highway work and the rate of pay is 

r and the type of worker more intelligent than 
before. This condition has been brought about 

ugh the use of expensive machinery that requires 
ed workmen for operation. 

ntrast the old-fashioned road crew with its 
and many men with the modern highway force 
machinery. Steam shovels, tractors, trucks, 
graders, concrete mixers, elaborate asphalt 

, machines for mixing and distributing asphalt 
tar materials, factory-made paving brick and simi­

aterials made under standardized conditions, all 
a part in the making of roads. All of this equip­
and materials require skilled labor in both man­

ure and use. 
e American Road Builders' Association has been 
d for a number of years in developing road pro­
a.long economical and adequate lines so that the 
tlon on the roads will be alleviated and the 

rt, safety and economy of highway travel im-
d. This association has collected for the benefit 
hway officials, contractors and manufacturers a 

fu n~ of useful information that is available. 
he improvement in the pay of road and street 
, : has been reflected in the improved working 
lhon~ of these men and a better quality of work 
.e highways. The old days of hit or miss road ~tf have pass.ed and highways are now planned J :s to their financing, location and construc-

p eep has been analyzed. Also, the road sur­cili be proportioned in width and strength to the h ;7 are ca~led upon to carry. 
e ighway Industry is in a prosperous condition. 

MORE ROADS OR MORE DEATHS 
tn~~~r vehicle accidents in the United States are on 

ase. In 1930 there were 32,600 killed by mo-

tor vehicles, 960,000 injured and almost a billion dol­
lars in property damage. There are either too many 
vehicles or too few roads. 

Some alleviation of the death toll is possible 
through the universal enactment of the uniform vehi­
cle code, including a drivers' license law with manda­
tory examination of new drivers, as prepared by the 
National Conference on Street and Highway Safety. 
It has been found that the accident hazard in cities 
with modern motor vehicle laws is 25% less than in 
cities in states without such laws. 

The loss due to congestion and delay on the high­
ways is roughly estimated at two billion dollars an­
nually, a sum equal to about 20% of our total tax bill 
-federal, state and local. Much of this loss is occa­
sioned at intersections where long lines of vehicles can 
often be seen waiting an opportunity to pass. The 
disciplining and control of traffic will accomplish 
much, but adequate roads must also be provided 
where the traffic demands. Limiting the use of vehi­
cles, except in the case of incompetent drivers, merely 
serves to limit the usefulness of the roads. 

WHO GETS THE TOURIST DOLLAR? 
There seems to be some argument in various sec­

tions of the country among merchants as to who gets 
the tourist's dollar that may be spent in the commun­
ity. The United States Department of Commerce has 
been making a study of this new industry and they 
give the following percentages as being about correct. 
It must be remembered that in some communities the 
actual figure will vary according to accommodations 
offered: 

Retailer ........... .' . . . . . . . . . . . 25 per cent 
Restaurant ............ . ........ 20 per cent 
Hotel or Camp ........ . ........ 17 per cent 
Garage and Filling Station. . . . . . . 12 per cent 
Transportation . . . . . . . . . . . . . . . . . 10 per cent 
Theatres and Amusements. . . . . . . 10 per cent 
Confectionery .................. ~per cent 

Total .. .. .................. 100 per cent 

U sually the retailer is the first one to say that his 
sales are not affected by the tourist. He is overlook­
ing the fact that in his case the money does not go 
from first spender to merchant. He gets his volume 
from the pay envelope of the employe of the filling 
station, garage, hotels and restaurants. 
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How U. S. Bureau 
Plans Road Wo 

By A. E. PALEN 
District Engineer, U. S. Bureau of Public Roads 

UNDER several names and with 
a gradually evolving sphere 
of activity, the Bureau of 

Public Roads has had a continuous 
existence as a branch of the United 
States Department of Agriculture 
since 1893. 

It was created in that year by the 
secretary of agriculture to carry out 
an act of congress that appropriated 
$10,000 to enable the secretary "to 
make inquiries in regard to the sys­
tems of road management through­
out the United States, to make in­
vestigations in regard to the best 
methods of roadmaking, to prepare 
publications on this subject suitable 
for distribution and to enable him to 
assist the agricultural colleges and 
experiment stations in disseminating 
information on this subject * * *." 

It was at first known as the Office 
of Road Inquiry. 

From the date of its creation un­
til 1912 the bureau's functions were 
those of investigation and education 
only. During this period, the bureau 
and a small hut growing group of 
pioneer state highway departments 
redeemed the processes of road 
building from the depths of futility 
into which they had fallen in nearly 
a century of unintelligent direction 
and laid the foundations of modern 
scientific highway construction. 

When it began its work there 
were only two state highway de­
partments, and those only just cre­
ated, in New Jersey and Massachu­
setts. Its studies of the principles 
of efficient highway administration 
convinced it of the advantages of 
state control and its influence was 
exerted constantly toward the crea­
tion of state agencies in all states. 
To its suggestion is due the actual 
creation of many of these depart­
ments. 

In these years of its early history, 
while it was studying and investi­
gating and teaching others how to 
build good roads, it was also prepar­
ing itself for the opportunity which 
came to it in 1912, at first in a small 
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way, to assume the direct responsi­
bility for the construction of roads 
paid for in part by the United States. 

It was the Postoffice Appropria­
tion Act for the fiscal year 1913 that 
launched the bureau upon its new 
career of responsible road building. 
The act provided an appropriation of 
$500,000 to be expended by the sec­
retary of agriculture in cooperation 
with the postmaster general for the 
improvement of post roads to be se­
lected by them. 

It was about this time the bureau 
also began its activities in the West 
in the national forest states through 
supplying the engineering supervi­
sion for the first program of forest 
road construction made possible by 
10 per cent of national forest re­
ceipts being devoted to road work. 
This was my first assignment in the 
bureau in 1013, to the Rocky Moun­
tain Region, where I have continued 
with the Denver District No. 3, cre­
ated in 1916, first as assistant dis­
trict engineer in charge of fore t and 
park highway activities and the last 
two years as district engineer. 
Federal-Aid Legislation of 1916 of 

Far-Reaching Importance 
This initial experience in the ad­

ministration of large construction 

COLORADO HIGHWAYS 

expenditures was of great vat 
the bureau when, as a result 
passage of the Federal Aid Ro 
and its approval by the presid 
July 11, 1916, it was called u 
cooperate with the highway d 
ments of the several states 
larger program. 

This far-reaching piece of I 
tion provided an appropriati 
$75,000,000 to be expended i 
years for the improvement · 
states of roads "over whic 
United States mails now or 
hereafter he transported * * *. 

More important than the I 
funds appropriated by the act 
certain of its other feature 
most important of all was i 
quirement that each state, to 
in the appropriation must first 
lish a state highway depa 
adequate in the opinion of the 
tary of agriculture to cooperat 
him in the administration of t 
provements provided for. As 
sult of this requirement the 
pie of state control, long adv 

One of a score of wide, smooth 
railroad crossings constructed in 
for the protection of motorists- a 1c 
ried out in cooperation with the U. 
reau of Public Roads. 

M 



b eau was finally adopted 
the ur ' 

1 states. d h · t containe ot er provi-
e hac novel which have abun-

t en ' 1 . . d . d onstrated t 1eir wis om 111 
ly emding years. It prescribed 
uc.~ee mathematical formula for 
ni e'ntment of t he federal ap­apitf~n among the states. It 

~ed that the 1;1oney was to . be 
ed. One-third 111 the proportion 

he ~rea of _the states,. one-third 
h roportwn of their pop~la­

t e dp one-third in the proportion 
an · ·1 f 1 heir respective mt eage o n~ra 

t roads and star routes. It ltm­
the amount payable by the gov­

ment on any road to SO per cent 
the cost and no! more than 
f1.X) per mile exclusive of the cost 
ridges more than 20 feet in span. 

t gave the states the initiative, 
ject to the approval of th~ secre-

of agriculture, to determ111e the 
ds to be improved and the char­
r of the improvement. And, after 
rovement, it demanded of the 
es that they assume the obliga­

of maintenance and provided 
ns for insuring that the obliga­
would be carried out. In the 

etary of agriculture it reposed 
final authority to determine the 

quacy of the improvements and 
ant or withhold the federal as­

ance accordingly. 
n only one respect was this act 
erially defective. The defect lay 
he fact that it permitted too wide 
spersion of the federal money, so 
t there could be no assurance of 
completion of connected arteries 
y reasonable time. This defect 
corrected by the Federal High­
Act, approved November 9, 

1, most important of the amend­
, ts of the original act, and in it­

the most significant piece of fed­
highway legislation in the his­
of the United States. 

' 

eral-Aid System Designated as 
Result of Legislation of 1921 
he Federal Highway Act re­
ed all of the outstanding features 
he earlier act, and added the im­
ant requirement that the secre­
of agriculture and the several 

e highway departments should 
t!y designate a, system of impor­
tnterstate and intercounty roads 

ted to 7 per cent of the county's 
1 road mileage, to constitute the 
ral-aid highway system, upon 
ch all future federal appropria-
s should be expended. T his sys­
' a~ designated to date, includes 
ro~unately 190,000 miles of road, 
which about 83,000 miles have 
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Another example of Federal Aid road con. 
struction in Colorado-an oil-surf aced hig~ 
way in Fremont County. 

been initially improved with federal 
aid and some 90,000 miles by the 
states without federal assistance. 

By other important amendments 
the maximum amount payable by 
the federal government has been in­
creased to $2S,OOO per mile under 
certain conditions: The proportion 
payable by the United States in 
states of whose area more than S per 
cent is federally-owned public land 
has been increased from SO per cent 
to SO per cent plus one-half the per­
centage of public land in the partic­
ular state; the states have been re­
quired to match the federal appor­
tionments with funds under the di­
rect control of their highway depart­
ments; and the maintenance provi­
sion has been strengthened. 

Headquarters and Field Organiza­
tion of Bureau Described 

\\Then it was created in 1913, the 
Bureau of P ublic Roads, then called 
the Office of Road Inquiry, had an 
annual appropriation of $10,000, and 
its entire organization consisted of a 
special agent and engineer and a 
small clerical force. The functions 
of the office were restricted to such 
study as the small organization 
could find time for, in view of the 
other duty imposed upon it to dis­
seminate the results of its studies. 

Today the entire organization of 
the Bureau of Public Roads includes 
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976 persons, of whom 461 are engi­
neers. These workers are all en­
gaged in the highway work of the 
bureau, its principal activity, al­
though there is also a division of 
agricultural engineering in its organ­
ization, which conducts investiga­
tions in and reports on farm irriga­
tion, farm drainage, and the mechan­
ical and architectural problems inci­
dent to other agricultural engineer­
ing work. 

In the current fiscal year which 
began on July 1, the total of all fed­
eral appropriations authorized to be 
expended under the direction of the 
bureau for various road purposes 
only will be upwards of $140,000,-
000. Of this amount, $12S,OOO,OOO 
will be for federal-aid road construc­
tion and administration, of which 
2¥2 per cent is available for payment 
of administrative and research ex­
penses. The balance of 97¥2 per 
cent, matched by at least an equal 
amount of funds supplied by the 
state, goes into actual road work. 

In the past some of the states have 
more than matched their allotments 
of federal funds for federal-aid 
roads, and it is probable that the 
$121,87S,OOO, which in this fiscal 
year will be available to the states 
for these roads, will be matched by 
at least $160,000,000 of state funds. 

Besides its major task of admin­
istering jointly with the state high­
way departments the federal-aid 
road program, soon to be placed on 
an annual budget of nearly $300,-
000,000, the bureau also constructs 
the principal roads in the national 
forests; cooperates with the Na­
tional Park Service in the construc­
tion of the main roads in national 
parks; and is building the Mount 
Vernon Memorial Highway. To this 
project, involving an expenditure of 
approximately six million in dollars 
and the best of engineering talent, 
was assigned as construction engi­
neer in charge, my former chief and 
predecessor, Mr. J. W. Johnson, 
well known to you all. 

To solve the numerous technical 
problems that are constantly aris­
ing in its construction work and to 
extend the frontiers of the science of 
highway engineering, it carries on 
a program of highway research, the 
most comprehensive of its kind un­
der any single agency, independent­
ly and in cooperation with the state 
highway departments, with univer­
sities and with other agencies. 

In line with one of the first duties 
imposed upon it, the bureau endeav­
ors at all times to disseminate 
promptly the results of its studies. 
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To this end it publishes a monthly 
research periodical which circulates 
throughout the world as one of the 
most authoritative journals in its 
field. It also publishes numerous 
reports and bulletins covering the 
whole range of its studies. Its li­
brary, which contains the most ex­
tensive collection of highway engi­
neering literature in the country, is 
available not only to its own staff, 
but to all persons who wish to make 
use of its facilities for study. To 
carry its educational message to the 
public, the bureau produces motion 
pictures on highway subjects and 
develops exhibits. Its officers and 
engineers, in the course of a year, 
address numerous meetings on high­
ways and their development. 

To carry out these various lines 
of work, the bureau has a headquar­
ters organization at Washington, 
headed by the chief of bureau. The 
chief engineer has charge of all fed­
eral-aid road work. Advising and 
assisting the chief of bureau and the 
chief engineer in the federal-aid ad­
ministration, are staff divisions of 
design, construction and bridges, 
each headed by a chief, with head­
quarters at Washington. 

The bureau has direct contact 
with state highway departments 
through its district organizations, of 
which there are 12, each in charge 
of a district engineer. Eleven of the 
districts include from two to eight 
states. District No. 11 covers the 
territory of Alaska, where the only 
activity is forest road construction. 
The bureau also maintains in most 
of the states, as a part of the dis­
trict organization and as a still more 
direct contact with highway depart­
ments, a state office under a respon­
sible engineer who works in close 
cooperation with the highway de­
partment. This district comprises 
states of Colorado, Wyoming and 
New Mexico and the forest and park 
highway work in the Black Hills 
region of South Dakota. 

At San Francisco there is a re­
gional headquarters for the adminis­
tration of federal aid to the western 
states, and for national forests and 
national park road work, under the 
direction of a deputy chief engineer, 
to whom the district engineers of 
the five western states report. 

For the conduct of its research 
work, the bureau has three divisions 
at Washington: The division of 
tests, which deals with the physical 
problems involved in the character­
istics of road materials, and the 
forces of traffic and climate that af­
fect road structure and design; the 
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division of highway transport which 
deals with questions of highway fi­
nance, and the economics of high­
way service; and the division of 
management which studies the eco­
nomic aspects of road construction 
processes with the object of reduc­
ing their cost and increasing their 
efficiency. 

The division of control, which in­
cludes the accounting section, keeps 
the necessary control accounts 
showing the status of federal aid. 
These records show, day by day, the 
amount of aid applied for by each 
state, the sum allotted, and the 
amount paid to each state. These 
figures are kept strictly up-to-date. 

The legal division, in addition to 
its advisory functions in connection 
with administration of bureau activ­
ities, handles details of preparation 
and execution of contracts and of re­
lated matters pertaining to federal­
aid and forest road construction 
work, and also makes studies and 
gives advice concerning state and 
federal highway legislation. 

The division of information is the 
agency through which information 
is given to the public in various 
ways~through correspondence and 
bulletins, through exhibits, motion 
pictures and other means. The divi­
sion is also responsible for the edit­
ing and publication of the bureau's 
research magazine, "Public Roads," 
ref erred to above. 

District Organizations Keep in 
Close Contact with Federal­

Aid Construction 
The organization established by 

the Bureau of Public Roads in the 
different geographical districts of 
the country for the purpose of car­
rying out the provisions of the Fed­
eral Highway Act are in charge of 
district engineers who are adminis-
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An example of gravel surfaced high 
cated near Avon in Eagle County, 
structed under Federal Aid speci 
Photo by H. L. Jenness. 

trative and technical heads of 
organizations. A district orga 
tion consists of a headquarters 
and, where necessary, state o 
in each of the states embraced in 
district. 

The headquarters office is di 
into administrative and engine 
sections. The administrative se 
consists of the clerical perso 
necessary in preparing corres 
ence, reports, accounts, et cete 
connection with the work. Th 
gineering section is made up of 
ferent groups of engineers perf 
ing related tasks. The bridge 
sion is charged with the respon. 
ity of reviewing and passing 
all matters relating to structure 
federal-aid projects. Similarly, 
plans division is responsible fa 
viewing and passing upon all de 
in connection with the roadway 
tion of federal-aid projects, inc 
ing the examination of estimat 
cost, specifications and contrac 

Other general office activities 
in charge of an office engineer 
exercises general supervision 
the work of a materials engin 
statistical engineer and the cle 
personnel. The work of the JD 

rials engineer has to do with th! 
cation, selection, examination 
maximum utilization of avail 
construction materials; while th 
the statistical engineer consist 
gathering and assembling of i 
mation from the various state 
way departments and political 
divisions of the state conce 
highway activities, finance, 
struction, etc. (Continued on pnG 
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mooth Roads Reach 
Mountain Wonderland 

ROM paved automobile bott~e­
vards which stretch ~way ~tie 
on mile over. undulating. p_lains 

ore the mot<;>nst, to. prec1p1tous 
c-way drives m the lugher. moun­
·n reaches - from_ a h1ghw~y 
hich, during the commg years, will 

dedicated to those of Boulder 
unty's yout~ who offere1 their 

rvices to their country during the 
orld War and who in some in­

ances gave their all before German 
nfire to another highway which 

ill be'constructed in the sole inter­
t of making accessible another 
rtion of the county's inimitable 
ountain wonder land - between 
ese ranges Boulder County's 1,000 
iles of constructed highways offer 
variety of location and setting sel­
m equalled. 
And in the history of their build-
g may be traced, with some degree 
accuracy, the outline of the coun­

's industrial development, the ever­
anging advance of civilization be-
g plainly evident in their chronol­

. In the earlier days, when the 
re of the gold nugget or of the rich 
lver vein drew thousands upon 

n. ousands of hardy pioneers to the 
estern frontier, then it was that 
st attention was drawn toward se­
ring means of ingress to the high-
nd fastnesses. Then followed the 
tablishment of lines of communi­

, tion between the mining camps 
~ the fast-growing cities of the 
ams, when attention was devoted 
the. timber possibilities of the for-

t. lands and the first crude logging 
·r tls were built. 

T_he modern age of fast-moving 
htcles has again diverted notice to 
e. nationally-traveled arteries, with 
e1r permanent road-surfacing proj­
ts, ~nd at the same time the cry of 

enca for summer playgrounds 
s attracted the attention of local, 
te,and national governments alike 
t~e necessity of improving auto­
bile routes in the mountains. fll phases of construction are in­
ved today in the development of 

·e · uld~r County's road system, and 
· ere 1s every indication that the fu­

e will see even more concentrated 
0rt to make accessible all points 

By E. M. LEVEQUE 

Lindbergh Peak-a sentinel of the Rockies, 
in the Hell Hole region, Boulder County­
Fair Glacier at left and Peck Glacier at right. 
Photo by E.G. Fine. 

in the area whose demand, either 
from an industrial or scenic stand­
point, warrants. 

Unique among the projects of 
Boulder County's highways is the 
nearly completed Road of Remem­
brance eastward for eight and one­
half miles, utilizing what was known 
as Arapahoe Road, of the Denver­
Boulder highway. The Road of Re­
membrance idea has been woven out 
of the insistent demand on the part 
of local residents for a memorial, fit­
ting and permanent, to the county's 
soldiery during the years 1917 and 
1918. 

The plan of converting Arapahoe 
Road into a Road of Remembrance 
was first suggested by Commis­
sioner E . B. Hill, of Boulder County. 
The idea won instant favor and re­
sulted in the formation of a general 
committee, representing various 
civic and veterans' organizations in 
Boulder, to sponsor the movement. 
Mr. Hill was made chairman of the 
committee. Shortly after his ap-
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µointment and creation of the work­
ing body, Boulder Post No. 10, 
American Legion, voted $100 out of 
its treasury toward the project, fol­
lowing this contribution up with an 
additional $300 realized early in 1924 
through a vaudeville show which 
the Post staged in a Boulder theater. 

Treatment of the highway in­
cluded the laying out of a triangular 
park at the intersection of the Road 
of Remembrance with the Lincoln 
Highway, in which was placed a 
captured German artillery fieldpiece, 
erection of an archway over the 
Road of Remembrance a short dis­
tance westward from this park, and 
the planting of trees from the inter­
section of the two highways west­
ward to the city limits of Boulder. 
With the aid of federal funds this 
highway will be completed this sum­
mer, the last section being a con­
crete paved railroad underpass at 
Goodhue Junction. The road is sur­
faced with standard 18-foot concrete 
pavement from the Lincoln High­
way a mile north of Lafayette to the 
city limits of Boulder. 

Plans are now under way for the 
planting of trees, placed in line and 
at uniform' distances along the high­
way. On each will be placed a metal 
nameplate, bearing the name of one 
Boulder County war veteran. 

During the past ten years many 
important road projects have been 
carried out in Boulder County. One 
of the most notable is the N eder­
land-to-Ward skyline drive to Rain­
bow Lakes, lying but four miles east 
of the Arapahoe Glacier, the largest 
living ice-sheet on the front range of 
the Rocky Mountains in the United 
States. This road opens to the world 
an area of beautiful mountain play­
ground, lying but a short distance 
below timberline, rich in swift-run­
ning streams and shimmering lakes, 
and at the very portal of the Boulder 
County Glacier Region. 

Other road building projects in­
clude the scenic drive over Flagstaff 
Mountain, one-half mile west of 
Boulder, which rivals in beauty the 
far-famed Lookout Mountain drive; 
the construction of a new road from 
Ward to Brainerd Lake, which lies 
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but a short distance east of the Isa­
bel and Fair Glaciers. 

A summary of Boulder County's 
highway system will show, as stated 
heretofore, practically 1,000 miles of 
roadway. Of this mileage, approxi­
mately one-seventh, or 130 miles, 
are state highways, the greater por­
tion of which are designated as 
"seven per cent" roads by the fed­
eral government, and as such, sub­
ject to Federal Aid construction 
projects. 

State Route No. 1 traverses the 
county on the east, extending north 
from Broomfield to a point near 
Berthoud on the north. This road is 
paved for the entire distance in the 
county. Likewise there are ten miles 
of pavement extending west fr<;>m 
the War Memoria~ arch to the city 
limits of Boulder. These roads were 
constructed with state and Federal 
funds, costing over $1,500,000. 

The amounts of money to be ex­
pended by the state, county and g?v­
ernment in Boulder County during 
1931 are as follows: 

The county budget for mainte­
nance and general upk~ep for cou1:ty 
roads is $190,000. This does not in­

clude any particular proj.ect, accor~­
ing to Chairman E. B. Hill. I_n addi­
tion to this sum the State Highway 
Department, in connection with the 
Bureau of Public Roads, is now 
spending about $40,000 on the un­
derpass about four miles east of 
Boulder. 

The Bureau of Public Roads, in 
connection with the U. S. Forest 
Service, is spending about $31,000 
on improving the road from N eder­
land to Ward. Also an additional 
$30,000 is being expended on widen­
ing and improving the road on Ray­
monds Hill, leading from South St. 
Vrain to Allenspark. This is on 
State Road No. 7. 

The county and the state highway 
departments are participating in a 
project of oil surfacing the road 
from Longmont to Lyon , which 
will possibly cost in the neighbor­
hood of $40,000 when completed. 
The county's share of this project 
will be deducted from the $190,000 
referred to above. 

State highways in the county are 
maintained by state crews, while the 
county roads are maintained by 
county patrol crews. 

The most important and the heav­
iest traveled route is State Road No. 
1, which traverses the county, enter­
ing a few miles north of Longmont, 
passing through that city and con­
tinuing southward through Lafay­
ette and Broomfield, leaving this 
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county a short distance out of the 
latter community. 

Highways radiate out of Long­
mont to the smaller coal mining 
camps of the county, westward to 
Lyons and the North and South St. 
Vrain canon roads, and south and 
west to Boulder through Niwot, 
Hygiene, and other rural c<;>mmuni­
ties. From Boulder two mam routes 
lead to Denver- one southward 
through Marshall and via the Ever­
man cutoff which strikes the Lin­
coln Highway a short distance south 
of Lafayette; the other over Arapa­
hoe Road due east eight and one­
half miles to the Lincoln Highway. 

Major canon highways in the 
county are the North and South St. 
Vrain and the Boulder canon routes. 
From Nederland, on the latter, the 
sky-line drive to Ward, thence to 
Raymond's on the South St. V rain, 
northward again to Allenspark from 
where it continues past Long's Peak 
Inn and on into Rocky Mountain 
National (Estes) Park furnished 
perhaps the most beautiful mountain 
drive of the entire county. 

Out of Nederland run several 
roads, touching Rollinsville, on the 
Moffat railroad, Eldora, a tourist re­
sort to the west of Nederland, Cari­
bou, famous silver mining camp of 
the earliest Colorado days, and other 
points rich in history and scenic at­
tractions. Another such network ex­
tends outward from Ward, with a 
direct canon route to the plains 
along Left Hand creek. 

In the fact that within the con­
fines of Boulder county lie the Colo­
rado National Forest, embracing 
over 1,000,000 acres; the Boulder 
County Glacier Region with its four 
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Boulder Canon highway, on route fro 
of Boulder, Nederland and the G 
gion. This road, comtructed by con 
bor, offers one of the most beautiful 
tain drives in Colorado. Photo by E.G. 

famous ice-sheets- the Arap 
Isabel, Fair, and St. V rain-an 
southern extremity of the 
Mountain National Park, the 
ample reason to believe that co 
years will witness an even mo 
tense effort to create and offer I 
state and to the country one of 
finest road systems to be found 
where. Every demand is being 
on present highways with coal 
farm products hauling and 
gested passenger car traffic pre 
ing a nice problem to mainte 
and construction engineers. Su 
months result in the severe 
tests of the wisdom of present 
building programs, but throu 
all Boulder county's highways 
emerged with a record of bei 
level and as smooth as any t 
found in the state. 

There is much in store in t 
ture- there will probably arise. 
projects which will make ins 
cant the present scenic driv 
commercial roads-but for the 
ent Boulder county realizes 
through the efforts of the Col 
State Highway Department, tt. 
S. Forest Service, and its own 
missioners it has been accor 
vast network of communication 
transportation lines which, 
proper development, will cons 
adequate basis for developme 
the years to come. . 

The Boulder county comm1s 
ers are E . B. Hill, Sanford B 
and William Mitchell. 



ighways and Vehicles 
Valued at 30 Billions 

HE value of highways and mo­
tor vehicles is now around 
thirty billion dollars, according 

res of the American Road 
ers' Association, exceedi~g t~e 
uction value of twenty-six b1l­

dollars for railroad roadbed, 
inals and rolling stock. The 

I highway operating cost is 
ved to be in excess of eight bil­
dollars. This puts highway ac­

ties in first place with double the 
ual volume of expendit~res of 

e national government. 
nalyzing the figures, the cost of 

roduction of pavements, grading 
d bridges on roads and streets is 
timated at $14,771,000,000. Fed­
I Aid and state highways (208,000 

1les) are valued at $4,550,000,000 ; 
rfaced county and local roads 

454,000 miles) at $4,540,000,000; 
nimproved dirt roads (2,363,000 
iles) at $1,181,000,000; city streets 

200,000 miles, estimated) at $4,­
,000,000. 

The cost of right of way, esti­
ated as the cost of obtaining ea e­
ents only, is around a billion dol­
rs. 
Vehicles and garages are esti­
ated at present value. The 3,­
,000 motor trucks, valued at $500 

ch, amount to $1,700,000,000; 23,-
00,000 automobiles at $400 each 
mount to $9,240,000,000; garages 
nd terminals are estimated at $4,­

,000,000; total, $14,940,000,000 for 
otor vehicles and garages. 
The total for highways, right of 
ay and vehicles is $30,711,000,000. 
The annual operating cost of high­ar transportation to the users is 

el!e~ed .t~ be ~round eight billions. 
his ts d1v1ded mto registration fees, 

,000,000; gasoline consumption 
f fourteen billion gallons at 15 cents 
. gallon, $2,100,000,000; deprecia-
1f~/t around 1~ Pt;r cent ann~ally, st 1poo,ooo; 011, msurance, mter­

' aages, etc., estimated at $4,­
u •1 ,000; total, $8,089,000,000 an­
I a expense to users of motor vehi­
es, or $300 a year for each vehicle. 

/ 0 the public, the highway oper­
r~~~ cost ~f maintenance, adminis­:xxi and mterest, deducting $800,­

, taxes paid by motor vehicle 

users, is not more than $200,000,000 
annually. 

New construction of roads and 
streets (betterments) appears to be 
around $1,500,000,0001 annually add­
ed to the highway investment. 

There are state, county and city 
highway bonds outstanding amount­
ing to $3,700,000,000. 

Based on an average gasoline con­
sumption of 12 miles per gallon, mo-

Isabel Glacier, clinging to the slopes of 
Apache Peak, is one of the famous icesheets 
of Boulder County. Autombile roads run to 
within six miles of Isabel, via Ward and 
Brainerd Lake. Photo by E. G. Fine. 

tor vehicles run over 168 billion 
miles annually; average annual mile­
age, about 6,300. If one vehicle 
could travel to the sun, ninety-three 
million miles away, it would make 
903 round trips each year to equal 
the mileage of motor vehicles in the 
United States. 

Pennsylvania leads all the states 
in highway department expenditures 
in 1930 with $81,835,000, followed 
by New York with $57,100,000. 
Louisiana will have more than $30,-
000,000 increase this year. Only a 
comparatively few states show a de­
crease for 1931. 

There are 44 legislatures in ses­
sion this year and road legislation 
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has been active in most of them. In 
North Carolina all the roads in the 
state, including 45,000 miles of 
county roads, have been placed un­
der the supervision of the state high­
way commission. This is an inno­
vation in state management. Sev­
eral states have increased the gaso­
line tax rate. A number of attempts 
to divert the gasoline tax to pur­
poses other than roads appears to 
have been unsuccessful for the most 
part. The motorists this year will 
pay more than a billion dollars in 
special taxes and this money will be 
used almost entirely for highway de­
velopment. 

The legislatures have completed 
their work in many states. New 
highway systems have been outlined 
and state road mileage increased in 
some states. State aid to counties 
has received considerable attention 
and, in a number of instances, the 
amount of aid has been increased. 
South Dakota allows the counties to 
retain 78% of the automobile license 
fees collected. A few states are pro­
ceeding with bond issues for roads ; 
among them are New Jersey, Lou­
isiana, West Virginia, Wyoming, 
and Nevada. Some routes through 
cities in New Jersey are being im­
proved by the state highway depart­
ment. 

Employment for labor on the 
highways as well as the demands of 
traffic for better roads have stopped 
attempts to divert the gasoline tax 
to purposes other than highways in 
most states, according to Chas. Up­
ham, engineer-director. 

"Since the days in Boston when 
the horses were decorated with cov­
ers proclaiming 'I want good 
roads,'" commented Mr. Upham, 
"there has been developed a demand 
for road improvement so great that 
automobiles do not have to be deco­
rated with similar signs." 

A number of states have diverted 
the gasoline tax, but the total is less 
than 3% of the amount collected. 
Money has been used for all kinds of 
things not related to roads. Ken­
tucky is buying Mammoth Cave 
with gasoline tax money; Maryland 
supports a conservation department 
busy with oyster propagation. Flor-
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ida, Georgia and Texas diverted in 
1930 a total of $13,404,200 to the 
support of schools - the largest 
single item of diversion. Mississippi 
built a sea wall to the amount of 
$207,440. New York City receives 
5% of the gasoline tax to go in the 
general fund. Idaho and Michigan 
are building aviation fields, using 
$44,000 of gasoline tax money, but 
they are collecting a tax on airplaue 
gasoline that partly covers this di­
version. Louisiana is building a 
port with $155,000 of the gasoline 
tax money in 1931. 

"The present need for providing 
work for the unemployed and the 
readiness with which men from all 
classes of industry can be absorbed 
in road building work," continued 
Mr. Upham, "seems to be known 
and legislatures generally recognize 
these facts. The needs of the high­
ways are apparent to all motor ve­
hicle drivers. The 32,500 people 
killed in 1930 by motor vehicles and 
the 962,000 injured, not to mention 
nearly a billion dollars property 
damage, clearly indicates the need 
for more and better highways and 
streets. 

"This will be the greatest road 
building year in history," he con­
tinued, "and coming at a time when 
other work is decreased, much dis­
tress will be relieved through em­
ployment given by road contractors 
and officials. The public will gain 
because roads can be built more eco­
nomically in a period of compara­
tively low prices." 

The forthcoming Proceedings of 
the American Road Builders' Asso­
ciation, which is now on the press, 
will contain a new idea in the publi­
cation of such books. The Associa­
tion believes that the book will be 
more useful than ever before. 

The new idea is this : Summaries 
of each report consisting of an intro­
duction, a resume of the report and 
conclusions will be presented for 
each of the committees. These sum­
maries give all the important facts 
condensed to make easy reading and 
to convey the maximum of informa­
tion. Only useful facts are pre­
sented. 

The conclusions have the approval 
of the various committees and, as in 
past years, they represent the opin­
ions of leaders in the highway indus­
try-state, county and city officials, 
contractors, manufacturers. 

The complete reports with supple­
mentary data collected by the re­
search staff of the Association will 
be printed in a series of bulletins. 
These bulletins will appear in a uni­
form style with a standard cover. 

Page 10 

The bulletins will be distributed free 
to members. 

The Proceedings are available free 
of charge to members of the Ameri­
can Road Builders' Association; to 
others the price is $5. The book 
will contain about 400 pages, fully 
illustrated with halftone cuts, dia­
grams and tables, and will be bound 
in the standard blue leather cover 
adopted several years ago. 

The Proceedings of the American 
Road Builders' Association ontains 
the latest standard practice in the 
financing, construction, maintenance 
and use of roads and streets. The 
conclusions have been quoted and 
referred to by many eminent road 
builders as being highly useful and 
giving the most recent ideas about 
road and street practice. 

MOTORISTS BUY ROADS, 
TRAVEL MUCH FARTHER 

By E. E. DUFFY 

MOTORISTS of today are cov­
ering two-thirds more dis­
tance in a year than they did 

a decade ago. 
The U. S. Department of Agricul­

ture recently announced that in 1930 
the total usage of gasoline increased 
31h per cent over that of 1929, even 
though there were only a few more 
cars. 

In 1930 the average consumption 
of gasoline per vehicle was 556 gal­
lons, as compared with 538 gallons 
in 1929. Estimating that the aver­
age car travels 15 miles per gallon, 
motorists in 1930 averaged 8,340 
miles of travel. Ten years ago mo­
torists averaged little more than 
5,000 miles yearly. 

This sharpened appetite for travel 
has come about through improved 
roads, which motorists themselves 
have paid for through vehicle license 
fees and gasoline taxes. Although 

COLORADO HIGHWAYS 

Snow removal work in South Park 
town of Fairplay on April 1-showin, 
maintenance forces clearing highway 
feet of snow. Photo by Victor Baker, 

road incomes are augmented 
other sources, funds contribut 
rectly by motorists have 
largely responsible for the cons 
tion of continuous, interlo 
highways which allow the mot 
to cover lengthy mileages at wi 

Last year the net revenue 
the gasoline tax was $494,683 
The average gasoline tax rate 
3.35 cents per gallon. Road bui 
consider this a bargain price to 
for motoring facilities because o 
lowered cost of operating aut 
biles, increased speed, driving 
fort and the lowered road m 
nance cost; a cost borne in one 
or another by taxpayers. 

Automobile license fees the c 
try over averaged $13.41 ann 
and this, added to the average 
line tax payment of $18.62, b 
the total to $32.03. The average 
tor car owner can figure out for 
self what he gets for his motor 
expenditures. According to 
widely accepted Iowa State Co 
figures, hard-surfaced pavem 
save more than two cents a mi 
car operating costs over dirt r 
and at least one cent a mile in 
operating costs over roads of in 
mediate types. The motorists, th 
fore, who in 1930 drove 8,340 
over concrete rather than over in 
mediate type roads saved $83.40 
more than $50 over his motor I 
outlay. 

Gas tax income is being wid 
used for road bonding purpO' 
Bond issues financed by gasoline 
income impose no additional bu~ 
on the motorist and at the same t 
they permit immediate construct 
of needed highway improvement! 

Mar, 



ur 

oads An old woodcut of Coronado, the Spanish 
explorer, and his entourage in search of the 
seven cities of Cibolla in 1541, passing 
through a section of Colorado. 

Rich in HiHoric Lore 
E HA VE devoted a whole lot 
of energy, a whole lot of 
money and a whole lot of 

e to the development of a public 
d system in Colorado, with a 

of attracting to this state tour­
from the surrounding states dur­
the tourist season, and with the 

er and further object that some 
hem be induced to stay and set-
in our state of Colorado. 
everal other states have adopted 
ad program of that sort, have 

acted tourists to their bounda­
, and this is usually by means of 
italizing the history and the his­
cal traditions of those states. 
oday, in New England, practi­
y every farmhouse, practically 
ry hamlet has a traditional his­

which is attractive to tourists, 
ch i.s a!tractive to any visitor, 
which 1s exploited for the pur­

of. attracting people to that 
mumty. 
alifornia, in the West, is a not­
_exam_ple of the success of capi­
mg ~1st~rical traditions. They 

e their missions they have their 
Spanish roads,' they have that 

oncal background which I be­
e appeals to anyone who goes to 

state. . 
'e in Colorado are inclined to 
k.of this state as being one com­
~?ly new in the states of this 
h ic., as being a state without 

historical background where-
as ' . a matter of truth and fact 
e IS ' no state which has a more 

of, 1931 

By HON. LEE KNOUS 

interesting history, a history which 
appeals to visitors, than that of our 
state of Colorado, when we realize 
that nearly a hundred years before 
there was an English settlement es­
tablished on the Atlantic coast, near­
ly a hundred years before a single 
English-speaking inhabitant resided 
in Plymouth, or any of those early 
colonies, that there had been white 
men in Colorado; that south of us 
had been founded Santa Fe, the sec­
ond oldest community in the United 
States today; that as early as 1541 
Coronado, the Spanish explorer, 
seeking the seven cities of Cibolla, 
in the territory we now call the 
Colorado river, had either passed 
through Colorado or very near its 
boundaries; that even in those early 
days, when those early Spaniards 
had been at Santa Fe and looked to 
the north and saw the red of the set­
ting sun on the white-capped moun­
tains in southern Colorado, they 
named that range the Sangre de 
Cristo Mountains, and it was so re­
corded on their maps and charts 
which today rest in the museums in 
Santa Fe. That as early as 1706, a 
man by the name of Uribarri came 
into what is now Las Animas coun­
ty and named the Spanish Peaks, 
that great pathway from New Mex­
ico into Colorado, and out here in 
what is known as Cheyenne county, 
at a place called El Quarteljo, form­
ally took possession, with the cere­
mony the Spaniards usually adopted, 
that of posting a tablet, surmounted 
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by a flag, claiming this territory for 
the rulers of Spain. That in 1719, 
the governor of New Mexico, a man 
by the name of Val Verde, came into 
this territory for the purpose of pun­
ishing the Comanche Indians, who 
resided down around the section 
now occupied by Pueblo county, 
and who went up the Arkansas 
river to the point where Fountain 
creek enters that stream, near the 
present site of Pueblo, and there, in 
1719, built an earthen fort, which 
evidence shows remained built many 
years afterwards. This I might say 
was long before there had been any 
incursion into California by the 
Spanish from the south, except for 
casual exploring expeditions. 

In 1720 the first Spanish expedi­
tion came as far north as we are 
today. A man by the name of Vil­
lasuer came up to the Platte river. 
I might say, in those days, practi­
cally all of these streams on the east­
ern slope here had Spanish names. 
On the western slope, those streams 
have usually maintained their Span­
ish designations, but here, because 
of other influences, of which I shall 
speak, the names have generally 
been changed. 

And in 1776, at the time when our 
representatives were attempting the 
Declaration of Independence, when 
we were throwing off the yoke of 
England, there was, on the very day 
that was signed, on July 4, 1776, a 
Spanish settling expedition on the 
western slope of Colorado, near 
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what is known as the Dallas Divide, 
and they made a very complete rec­
ord of that trip, which can be fol­
lowed to this day. 

In 1779 a Spanish commander by 
the name of De Anza came up to 
chastise the Indians coming through 
the San Luis valley, over what is 
now Cochetopa pass. He found the 
Indians on the Arkansas river, near 
where Salida is at present situated. 
That was in the middle of the win­
ter. He had a number of armed 
men. He followed the Indians down 
the river to the Green Horn moun­
tains, and a bloody battle took place, 
in which the Spanish were success­
ful; and one of the circumstances 
which has changed the names of 
places in this state, which is very in­
teresting, I think, is that the name 
of this Indian chieftain was Cuerna 
Verde, meaning in Spanish, green 
horn. That is the tough horn of an 
animal. As a consequence, that 
mountain was named in Spanish, 
"Cuerna Verde," and the Green 
Horn mountains, as we know them 
today, were named earlier " uerna 
Verde." Later, when some Yankee 
trapper came down in that country, 
he changed the name of the moun­
tains to the Green Horn mountains. 
I think most of you gentlemen, 
when you have heard that name, 
have thought probably that it origi­
nated by reason of some tenderfoot 
coming out here and mistaking the 
height of the mountains, or some­
thing of that sort, but, as a matter 
of fact, it came from the name 
"Cuerna Verde,'' the name of a Co­
manche chieftain who died on the 
slopes of that mountain. 

In 1806 the first American expedi­
tion came out here, the famous trip 
of Lieutenant Zebulon Pike, at 
which time Pike's Peak was discov­
ered. All of these early exploration 
trips centered at the influx of Foun­
tain creek on the Arkansas river. 
Practically every trail, every road, 
led to that point. There had been 
very little travel to the north of 
that, and that was the highway into 
this country. At the point where 
the city of Pueblo is located, prac­
tically every one of these expedi­
tions made a camp. 

Pike made his first camp in Colo­
rado on the site of the present town 
of Rocky Ford, on November 17, 
1806. On December 14th he was in 
Florence. He built a fort there, just 
for temporary protection, which, of 
course, has long since been obliter­
ated. 

Perhaps all of us do not remem­
ber back in the days of our school 
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history about the Burr conspiracy, 
about the time that Dr. Wilkerson 
decided to form a great republic in 
the western part of the United 
States, and by the widest stretch of 
imagination, little do we connect the 
history of Colorado with that af­
fair, but practically all of the evi­
dence points to the fact that Lieu­
tenant Pike's trip out here into Colo­
rado was made for the purpose of 
furthering the Burr conspiracy, and 
was made for the purpose of bring­
ing back to that group, who decided 
to form a country out here, cutting 
out a portion of Mexico, a portion 
of the Spanish territory, information 
in regard to the topography and the 
resources of this section. 

That, of course, failed. Lieuten­
ant Pike was accused of complicity 
in the venture, but for lack of evi­
dence available at that time, no fur­
ther steps were taken. 

In 1829 Long came here. Pike 
called what we know as Pike's Peak 
the highest peak, the peak that he 
thought was the highest of any 
along this range. Long came here 
with a fragmentary map that Pike 
had made of his exploration, only he 
came a new route-instead of com­
ing up the river to the point where 
Pueblo is now located, he came 
through what is now known as 
Julesburg, straight west towards the 
mountains, and as he came up 
through this section, he saw a tall 
peak also, and it is the peak we 
know today as Long's Peak; but he 
thought it was the peak that Pike 
had climbed, and recorded in his 
journals the location of what he also 
called the highest peak; and for 
many years, until Fremont's expedi-
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The newly completed Million Do 
way, between. Ouray and Silverton, 
route fallowed by a Spanish s · 
in 1776, and later the scene of one 
richest goul strikes in Colorado. 

tion, there was a great confl 
the maps of this territory as 
location of this peak, as you c 
see, the real Pike's Peak bei 
the south, and Long's Peak 
north. So many parties were t 
off their way in following dir 
based upon the location of this 
est peak. 

Another interesting thing i 
name situation: The Spaniard. 
before had named Huerfano 
down in Huerfano county, m 
in Spanish "Wharf." Long 
French guide. The French tra 
had been through the northern 
of the state-and several name! 
remain up there-the Poudre 
St. V rain creek, and several ot 
some of which were named I 
but this Frenchman did not 
stand the Spanish language, n 
did Long, and when they 
down to Huerfano creek. 
Frenchman told him that the 
iards called it "Wharf creek," 
Long very interestingly recit 
his notes, and on the map whi 
made at that time, that the 
reason he could see for callinf 
"Wharf creek" was because 
banks were cut straight up 
down. 

In 1821-prior to this, I 
say, there had been several tra 
expeditions here, in which furs 
bought from the Indians, but 
first real commercial enterpris 



More "Quick· Way" 
Truck Shovels 
Delivered to Colorado Counties 

and, pictured at right, the 
new "QUICK-WAY" TRUCK 
SHOVEL (with Dragline 
Boom and Bucket not shown 
in picture) being delivered 
to Mont Gallup's district in 
Delta County. 

Pictured at the left, the new 
"QUICK-WAY" TRUCK 
SHOVEL being delivered to 
Montrose County - a pur­
chase made for all 3 districts 
in Montrose County., 

"QUICK-WAYS" are the ideal county unit-unquestionably 
the most portable piece of excavating equipment ever sold 
and the first full revolving truck shovel that has been tried 
and proven out here where the "going's tough." 

Sure, we'll demonstrate one for you-any place-any time. 

• W. MOORE EQUIPMENT CO. 
O WEST 6TH AVENUE- TABOR 1361 DENVER, COLORADO 

"Colorado's Largest and Oldest" 
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parently that came int? Colorado 
was in 1821 when what 1s known as 
the Glenn~Fowler expedition - .a 
two-man expedition from St. Loms 
-came up the Arkansas river. Th.ey 
built a permanent house at the site 
of what is now Pueblo on January 
16 1822 and that was the first per­
m~nent 'settlement in that particu­
lar section· the present location of 
Pueblo as 1we know it, having been 
later e~tablished, and being called 
in the early days "The Pueblos," as 
distinguished from the word "Pue~­
lo" as we call it now, was made m 
1842, and at that time, during th.e 
early history of Colorado, up until 
the gold rush, was. the principal 
point of commerce m the state ~f 
Colorado. Many historians, practi­
cally everyone who participated, 
during that interim, made a record 
of the location of these "Pueblos," 
giving very detailed a~coi:nts of the 
life there of the cultivat10n of the 
surrounding places, and the lik~. 

In 1824 Bent Brothers, who have 
left their record here in Colorado, 
by the fact that Bent county has 
been named after them and by the 
fact that a fort of a permanent char­
acter, which is generally well 
known, was built by them on the 
Arkansas river- came to Colorado. 
They built two forts. The first fort 
was built just a little ways above the 
present site ?f Pt:eblo: Its exact lo­
cation I don t believe 1s known. But 
the second and more famous fort 
was located eight miles above the 
mouth of Purgatory river, and the 
site is still available. 

In 1830, as more trading parties 
came out here, forts on the South 
Platte, between here and Greeley, 
were first built. Fort Lupton was 
built at a point about a mile north 
of the present town in 1836, and was 
known as F ort Lancaster. This 
fort was built by a young lieutenant 
who had been out here, and who 
later returned to go into trapping on 
his own responsibility. Up here at 
Platteville, within a few feet of t~e 
paved road, is a fo rt which was bmlt 
in 1837 and is perhaps one of the ' . sites most available by observation. 

Fort St. V rain, up in the Long­
mont country, was built in 1838. 
Over on the western slope, Fort 
Robidoux was built, at the present 
site of Delta, about the point where 
the Gunnison and Uncompahgre 
rivers come together, in 1824, and 
for years was the pri~cipal commer­
cial point in that section. 

In 1837, over on the Gree~ river, 
Fort Davey Crockett was bmlt. 

I merely point out the great num­
ber of historical associations which 
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we have here m Colorado, with this 
in view: That I believe that within 
the next year or so, in conju~ctio_n 
with the great program which 1s 
now being put on for the purpose 
of attracting tourists to Colorado, 
there will be a movement to mark 
these fort sites, and to mark these 
places of historical interest, as has 
been done in other states. 

I have just touched the high spots. 
It can be demonstrated without very 
much argument. But I might say 
that back of all this, and inter­
twined with all of these expeditions, 
are matters of local interest-mat­
ters of location which are interesting 
to anyone who i~ cogn_izant .of the 
subject and which will bnng to 
Colorado a great many tourists who 
are interested in tracing the lines of 
these old expeditions. 

I might say, in that connection, 
that we all know the Mormons 
crossed Colorado when they went to 
Salt Lake City, at least some parties 
of them. There has been a lot of 
search made of the records at Salt 
Lake City, which detail the course 
of their travels, and yet today there 
is no certain known route which 
they followed. Some people think 
they went through North Park, over 
through that country; others think 
that they went across the present 
Colorado river near the site of 
Grand Junction today. 

All of these things can be devel­
oped, and I submit that i~ is i.n~er­
esting to anyone when he 1s dnvmg 
along a road to say, "There is a sign 
here. Here is where Kit Carson 
joined the Fremont expedition in 
1846." "This is the point where 
Lieutenant Pike camped on the oc-

casion that he discovered the 1 
which now bears his name." :J 

The Daughters of the Amen J 
Revolution for several years I 
done a very laudable work in m 
ing these historical sites. But 
yond that they have been li111j 
because of financial reasons, 
some agency is going to take I 
of this proposition, if it has 
merit. I assume that the ma 
will be agitated within the next 
or three years, and in view of 
fact that you gentlemen have 
your hands the policy of ~he , 
ous counties of the state with rt 
ence to these things-and I m~ 
say that there is not a county 
Colorado-you may know it, . 
you may not _have ~ea~d of ~t ...... 
a very little mvest1gation w1ll 1 

close there is not a county in I 
state which has not a histor 
background which is worthy of 
ploiting and calling to the pub] 
attention, and I believe that as 
develop and bring to Colora~o tt 
tourists, in conjunction with • 
great program on the part of 
railroads and on the part of the 
sociation devoted to that purp. 
for which a large amount of mo 
is being spent in a national adve1 
ing campaign, that we should 
velop this side of our scenic attt 
tions, so that people may come h 
not only for the purpose of view 
the wonders and grandeurs foni 
in this state by nature, but as • 
for the satisfaction of pursuing ti 
intellectual musings, and find ~ 
the early history of the West l 

the early history of this entire ! 

tion, most of which is written in 
annals of the state of Colorado. 

Comparative Statement 

COLORADO STATE IDGHWAY DEPARTMENT 
For the Month of April, 1930 and 1931 

RECEIPTS 1930 

U. S. Government .......................... .............................. $ 2~,oi9·gg 
Gas Tax... ....................................................................... 33 ,1 0. 00 
Internal Improvement............................................... ... 8,700. 
Highway Receipts.................................... .................... 181.77 

DISBURSEMENTS 
$368,071.32 

Federal Aid Projects .................................................. $223,662.04 
State Projects .................... .... ................... ................... 32,407.71 
Maintenance ......................................................... ... . 87,155.85 
Maintenance Equipment............................................ 74,294.82 
Property and Equipment .......................................... 5,341.88 
Surveys ............................ ............................... ........... .. 1,055.62 
Traffic Signs and Census .......................................... 1,l.B0.39 
Administration .............................. .............................. 16,681.44 

$441,729.75 

COLORADO HIGHWAYS 

1931 

$179,871.11 
316,500.0C 

7,300.0C 
3,618.81 

$507,289.51 

$547,802.0 
65,498.1 
94 542.91 

4'416.1' 
5:037,7j 
2,4s2.ss6 

724.l 
14,96S,S0 

$735,417,21 

Mar,l 
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• 
Tbe New Model W'ehr Z·4 
One• Man Maintainer Is Here 

New screw type lifting device-heavier frame-heavier circle 
longer blade lengths, 10 to 16 feet, and 

Powered by the same famous McCormick-Deering Model "30" 
power unit (the same power unit that Weld County purchased 
in the ten new tractors in February, 1931). 

You bet, we'll demonstrate it any place-any time 

. W . MOORE EQUIPMENT CO. 
TABOR 1361 

"Colorado's Largest and Oldest" 

COLORADO HIGHWAYS 

DENVER,COLORADO 
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CEDAR RAPI OS ASPHAL l! 
MODER~. PORTABLE, 

View showing Pre Mix Planl: wil:h left: side dear for l:rucks or for discharging 
finished mal:erial direcl:ly inl:o railroad cars 

AN important: step ahead in the road machinery field is the development: of the Cedar 
Rapids Portable Premix Plant:. This plant: combines efficiency and capacity wit:h 

portability and enables t:he road builder to produce a thorough and uniform mixture 
of gravel OT crushed rock with Toad oil, asphalt: 
or t:arvia. All aggregates are thoroughly dried 
and then properly mixed with hot: bitumens. 
Get: the Cedar Rapids Premix story-it: means 
profit: for you. 

View Showing Pre Mix Planl: Sel: Up Complel:e 

., 

1,,"'c"- Ma.11t1{a,~tt11"i11!t! (:<)1111>a.11y 

H. W. MOORE EQUIPMENT COMPANY,Distributor 
Page 16 COLORADO HIGHWAYS May,l 
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PAV ING EQUIPMENT 
EFFICI E~T, ECOI\IOMICAL 

View showing Power 
Plant: and Control 

Side oJ Road 
Mixer 

Tl-IE sensation of t:he road building field-t:he new Cedar Rapids Bituminous Road 
Mixer. A complete self-propelled mixing plant: t:hat: picks up t:he aggregate, batches 

it: accurately, mixes it thoroughly, and then deposits it: in a windrow Tight: on t:he road. 
It: combines the advantages of t:he plant: and field mixing and eliminates the guesswork 
that: previously existed in bituminous road 
const:ruct:ion .. Our road mixer catalog is ready 
for you-may we send a copy? 

View of Road Mixer Showing l-4eal:ers 
and Bit:umen St:orage Tank 

) 

Front: Pick Up Device and Eleval:or 

<:ecla,~ lla11icls, l,,"1a, IJ. S. J.~. 

' iao West 6th Avenue, Denver. Phone Tabor 1.361. 
1 II)', l93I COLORADO HIGHWAYS Page 17 
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Managemen 
Road Buildin 

Gooo MANAGEMENT in the building of roads 

pavements requires careful attention to cost of 

interest on investment, cost of maintenance, 

power and returns from the roads. 

By building Low Cost Roads the saving in 

because of the smaller investment, and the comparativ 

high earning power of such roads, will more than pa 

for such roads. 

And Low Cost Roads can be so constructed as t 

have every desirable quality - smooth, easy ridin 

surfaces, flexibility and durability. 

Billings 
Chey enne 
Chica go 
Davenport 

STANDARD OIL COMPANY 
(INDIANA) 

910 S. Michigan Avenue 
Decatur Duluth Huron 

Denver Evansville Indianapol is 
Des Moines forgo Jol iet 
Detroi t Grand Rapids Kansas City 

Gr•en Boy La Crosse 

Chicago, Illinois 
Mankato Saginaw 
Mason City Sioux City 
Minneapolis Peoria 
Milwaukee Quincy 

Minot 

South It•~ 
St. Louis 
St.Joseph 
Wichita 

105 

ASPHALTS 
COLORADO HIGHWAYS 
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Maintenance as Well as 

First Cost Is Low on 

Roads Like These 

Roads and pavements built with 

Stanolind Cut-Back Asphalt not only 

can be constructed at low cost but 

because of their durability and resist­

ance to traffic wear can be main­

tained at a very small expense. 

No highway builder can afford to 

overlook the many advantages of 

roads built with Stanolind Cut-Back 

Asphalt-smooth, easy riding, dura­

ble, low in Arst cost, and low in 

maintenance cost. If you would like 

further information on Low Cost Roads, 

write for our Cut-Back Asphalt Book­

let. It is a valuable handbook on low 

cost road building with Asphalt. 

FOR EVERY PURPOSE 
, 1931 r, COLORADO HIGHWAYS Page 19 



NEWS 
For a contract prize of $84,815, 

the Cole Bros. contracting firm have 
agreed to grade and gr~vel surface 
eight and one-third miles of new 
roadway extending south from the 
city limits of Pueblo. This work is 
being done preparatory to future 
paving. The project involves 98,000 
cu. yds. of excavation and 19,920 
tons of crushed rock surfacing ma­
terial. The contractors agree to fin­
ish the project before September 1. 
It is an emergency federal-aid proj­
ect. Bids for the project were 
opened May 7. Driscoll Const. Co., 
Pueblo, and J. P. O'Connell, Denver, 
contractors, were second and third 
low bidders. Several bad curves 
and steep grades will be eliminated 
on the new route. 

The highway department opened 
bids April 24 on the construction of 
six miles of new road between Cim­
arron and Montrose on State Route 
No. 6, being a continuation of the 
heavy road work which has been un­
der way on this road between Gun­
nison and Montrose for the last sev­
eral years. The Lum den-Hall 
Const. Co., of Grand Junction, were 
the low bidders on this project. 
Their bid price was $107,000 for the 
completed project, . which calls for 
163,000 cu. yds. of unclassified ex­
cavation and 27,000 tons of crushed 
rock surfacing. The engineer's es­
timate was $127,000 for the project. 
It will be constructed with federal 
aid funds. The Utah Const. Co. and 
Cole Bros., who recently completed 
a project on the same road, were 
second and third low bidders. The 
contract call for the completion of 
the work before September 1. 

Phelps Bros., of Fowler, have a 
contract for the construction of a 
treated timber bridge located on 
State Route No. 6, about ten miles 
northwest of Delta. Cost of the 
bridge is to be $8,600. The project 
includes an 83-foot bridge and a de­
tour. The same contractors are con­
structing a similar bridge located 
five miles east of Grand Junction on 
State Route No. 4. The contract 
price on the latter project is $7,300. 

Operating with three large shov­
els and seventy-five men, Lallier 
Const Co., contractors, are complet­
ing the gravel surfacing work on 
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OF THE u\'IONTH 
four miles of newly graded road on 
vVolf Creek Pass. Maintenance 
crews of the state highway depart­
ment expect to have the pass open 
for traffic by June 1. 

With less snow to move than last 
year, J. 0. Francisco, division main­
tenance superintendent, expects 
state snow removal crews to have 
Rabbit Ears pass ready for travel 
by June 1. State crews have kept 
Berthoud pass open throughout the 
winter for the first time in history. 
The department has found it cheap­
er to keep men and equipment on 
the pass throughout the winter than 
to move heavy equipment on the 
pass in the spring. 

Congressman Ed Taylor reports 
that the Bureau of Public Roads has 
given a federal aid designation to 
the Dove Creek-Naturita highway. 
This designation paves the way for 
the improvement of the famous 
Slick Rock hill with federal aid 
funds. 

Something new in Colorado high­
way construction, a gravel roadway 
34 feet wide, will be found in the 
six miles of new highway to be built 
this summer east of Montrose on 
State Route No. 6, according to 
State Highway Engineer C. D. Vail. 
At the present time nearly all gravel 
roads being built in Colorado have 
gravel surfacing for a width of only 
26 feet. Traffic conditions at this 
point prompted the engineers to de­
sign the wider road. 

Over $1,000,000 will be spent on 
the highways of Colorado during 
the month of May. This is the esti­
mate of highway department offi­
cials. Charles D. Vail, highway en­
gineer, has ordered every project in 
the 1931 budget be started as soon 
as possible. At the present time 42 
federal aid and scores of minor state 
and county road building project\ 
are under way. Plans are being 
drafted on 22 more federal aid proj­
ects and soon there will not be a 
section of the state without scrapers 
and steam shovels, teamsters and la­
borers, busily engaged in improv­
ing Colorado's highway system. 

On May 10, Contractors J. B. Ber­
trand and Edw. Selander had 
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poured five miles of concrete p 
ment on the Greeley-Wiggins ro 
A check on the progress of this 
shows the two contractor outfits 
pouring cement at the rate of 2 
feet per day. At the rate the 
fits have been going this 21-
stretch of pavement should be 
pleted by July 15, forty-five 
ahead of schedule. 

Like progress is being made 
score or more of other projects 
cated in various sections of 
state. 

So far this year the expendit 
of the highway department 
been averaging SO per cent gr 
than in any other year in the his 
of the state. Expenditures du 
April were $736,000 and by J 
should be nearly $1,500,000, ace 
ing to Engineer Vail. Colora 
1931 state highway budget calls 
the expenditure of $9,797,157. B 
gets of the 63 counties total o 
$11,000,000 for the year. 

Three eight-hour shifts of 
are employed by the Morri 
Knudsen Company on their 11-
grading project northwest of F 
Collins in Larimer county. A 
tery of huge floodlights are used 
the men on the night shifts. S 
enty-five men and a large amount 
extra heavy excavation equipment 
employed on the project. 

Preparations are under way to 
sume work on the Trail Ridge r 
from Estes Park to Grand Lake. 1: 
new road to the top of Fall Ri. 
pass on the east slope has been 
ished. When finished, which 
be sometime in 1932, the new r 
will be one of the finest scenic hi 
ways in the world. For seve 
miles the new road will follow t 
Continental Divide. 

Four and one-half miles of c 
crete pavement located north 
Aguilar on State Route No. 1 w 
be laid this summer. Bids fort 
paving will be opened by the st 
highway department on May 14. 
is estimated this project will c 
$125,000. The new project will c 
nect on the south of the twe& 
miles of pavement now in use no 
of Trinidad. 
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THIS is a story of roads in Pennsylvania-a story of International 
Trucks. Pennsylvania knows full well that no state can afford to 
neglect her roads. She has gone on extending the vital arterials 

so that commerce may flow unobstructed and free. During 1930 
over eighty million dollars were invested in major construction, re­
placement, and maintenance work by the Pennsylvania Department 
of Highways. 

During 1930, over seven hundred International Trucks 
helped to build the highways of this state alone-a sur­
prising total, indicating the vogue of Inter.national haul­
age among construction men. 

Whatever the emergency, Internationals fill the bill and add to 
their reputation. Everywhere their owners attest their sterling 
performance and economy. Entrust your own hauling to trucks like 
these-they will give you both speed and stamina in good measure. 

The new International Trucks range from %-ton to 5-ton. The 
nearest of 183 Company-owned branches in the United States and 
Canada will be glad to demonstrate any model for you. 

INTERNATIONAL HARVESTER COMPANY 
606 So. Michigan Ave. OF AMERICA 

( Incorporated) 
Chicago, Illinois 

COIIIPANY-OWNED BRANCHES : 
Denver, Colorado; Cheyenne, Wyoming; Dodge City, Kansas 

PENNSYLVANIA 

McCORMICK- DEERING POWER 
Here is a striking example of the variety of equipment 
operated by McCorm ick-Deering Power. Two Power 
Units are the "heart" of this big dirt-moving unit. 
Equipment to be powered by McCormick-Deering is 
built by 120 manufacturers. See the nearest branch, or 

ony McCormick-Deering distributor or dealer. 

INTERNATIONAl TRUCKS 
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Bo~ Mueh Is You 
Maintenance 
Costing 
You? 

Gallon McCormick-Deering E-Z Litt Motor Patrol Grader with Bure-Trac Rubber Crawlers and Pneumatic Front Wheels. Can 
also be furnished with pneumatic tires In rear or with Steel Crawlers In rear and steel wheels In front, or solid rubber tired 
wheels front and rea.r, and with or without oa.b. 

Figures prove not only in Colorado but other states as well 

that Galion plus McCormick-Deering power have made possi­

ble the lowest cost per mile in the history of road maintenance 

with power-and it's the type of maintenance that gets results. 

Either type, with Round Wheel or the new Sure-Trac Rubber 

Crawler, will be demonstrated any time, any place, upon 

request. 
IN STOCK ,FOR IMMEDIATE DELIVERY 

e. w. Moore Equipment Co 
120 WEST 6TH A VENUE· 
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HY DO GALION E-Z LIFT LEAN­
NG WHEEL SKEW AXLE GRAD­

ERS SERVE YOU BEST? 

llvhave all sizes in Denver stock for immediate 
ery, 

First- Because Galion is one of the largest and 
oldest builders of road equipment in the world 
and "knows" the hows and whys of building grad­
ers from experience in the field. 

Second- Because they are more sturdily built than 
most graders of the same blade length and are 
built heavier where the strain comes. 

Third- Because "Galion Graders" are the best 
serviced graders sold in Colorado--and we'll prove 
it. 

• W. MOORE EQUIPMENT CO. Denver and 
Grand Junction 
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How U. S. Bureau 
Plans Road Work 

(Continued from pa.ge 6) 

The state offices are in charge of 
senior highway engineers with one 
or more engineering assistants and 
clerical help. They were established 
to facilitate the selection of routes, 
to assist in the preparation and ap­
proval of plans, to enable a greater 
measure of general supervisory con­
trol to be exercised over construc­
tion work on federal-aid projects 
and to better determine whether 
completed projects were being prop­
erly maintained. 

The initial experience in the ad­
ministration of the Federal Aid 
Road Act demonstrated the desir­
ability of establishing close contacts 
with the states in the formulation 
and preparation of plans for the 
work to be undertaken with federal 
cooperation. Such contacts enable 
virtual agreements to be reached in 
regard to all controversial matters 
before detailed plans have been pre­
pared. There is a considerable 
waste of time and energy in making 
changes in plans after they have 
been completed. Except for the close 
relationship existing between the 
representatives of the district offi~es 
of the bureau and the state highway 
departments, it would be necessary 
for them to proceed with the selec­
tion of routes and preparation of 
plans and risk the possibility that 
exception would be taken to certain 
features and revisions required upon 
submission to the bureau for ap­
proval. These difficulties are obvi­
ated and the procedure speeded up 
by maintaining bureau representa­
tives in the state, who have author­
ity to agree on general features of 
location and design which are in 
conformity with established engi­
neering practice. 

Differences between the states 
and the state representatives of the 
bureau are referred to the district 
office for decision. Representatives 
from the state offices of the bureau 
made frequent inspections of con­
struction work on federal-aid proj­
ects to determine the amount of 
work done for reimbursement and 
its conformity with the specifica­
tions. Regular inspections are also 
made of completed work to insure 
adequate maintenance. The engi­
neering assistants in the state of­
fices receive instructions from the 
engineers in charge of the states to 
perform any work required by regu­
lation or special assignment. 

The principal functions of the dis-
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An example of mountain road construction 
on Tennessee Pass near the town of Redcliff 
-constructed as a Forest Aid project. Photo 
by C. E. Learned. 

trict organizations are to administer 
the federal highway act under which 
the national government cooperates 
with the states in the improvement 
of highways on a designated sys­
tem of highways within the states 
and undertakes the construction of 
roads within the national forests 
and parks. Their lesser functions 
are to gather and assemble informa­
tion concerning the highway activi­
ties of the various states and their 
political subdivisions, to collect and 
prepare information on highway 
legislation, sources of highway reve­
nues, motor vehicle registrations, 
methods of financing used by differ­
ent states, to cooperate with the 
states in the location and utilization 
of materials which may be suitable 
for road building purposes, and, 
upon request, to advise state and 
county officials on the solution of 
highway problems. The district or­
ganizations were established for the 
purpose of exercising close adminis­
trative control over the personnel of 
the bureau assigned to work in the 
different states and to pass upon 
routine matters concerning admin­
istrative and general engineering 
matters without reference to the 
Washington office. The states are 
permitted to proceed with construc­
tion on federal-aid projects on the 
recommendation of approval of 
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plans by the district engineers 
era! funds may be used to p. 
work done after the recorn 
tion of approval is given. 'f 
trict organizations exercise g 
supervisory control over all fe 
aid work undertaken in the r 
tive districts and are guided by 
nite administrative and gener 
gineering policies. They cont 
to the successful carrying out 
Federal Highway Act by ren 
prompt service and decisions 
matters which arise without t 
lay incident to referring such 
ters to the Washington office. 

The district engineers est 
frequent personal contacts wit 
administrative officials of the 
highway departments in the di 
and endeavor to adjust all 
ence of opinion which may 
concerning the applications o 
Federal Highway Act. The a 
istrative officials of a number 
state highway departments are 
ject to frequent changes. 
changes often bring into office 
viduals who are new to hig 
problems. The district or 
tions often render a real serv· 
these officials in supplying inf 
tion concerning sound princip 
administration and constructi 
maintenance practices of 
value. 

Construction of National 
Highways an Important Acti 

Another important activity 
western districts is the constru 
of forest highways and for whi 
this district, together with the 
struction of national park high 
the greater portion of the or 
tion is required. Except for 
per cent fund, previously menti 
regular federal funds for the 
struction of fo rest roads and 
became available for the first 
upon the passage of tihe Federal 
Road Act and its approval b. 
president on July 11, 1916. S 
8 of this act provided an app 
ation of one million d.ollars P 
num for ten years to I be "exp 
under the supervision of the 
tary of agriculture, upon requ 
the proper officers of the state 
ritory or county fo r survey, 
struction and maintenance of 
and trails within or partly " 
the national forest s when nece 
for the use and development o 
sources upon which comrnu 
within and adjacent to the na 
forests are dependent." 

Construction of forest road 
ceeded under the authority of 

(Continued on page 26) 



60 out of every 100 F"'» orders 
t!ome from F"Wn users 

THE FWD Truck is widely accepted in the Highway 
I ond Building Construction flelds-60% of FWD 

ers during the past five years came from FWD 
_ a high tribute to the design and construe-

of the FWD Truck. 

the FWD you have four live wheels to grip and 
II through the toughest kind of going, and under 

~ city loadsl-four live wheels-to speed FWDs 
,,,.r any kind of road swiftly and with real trans­
portation savings! The FWD principle of power and 
pull on all four wheels gives positive traction. 

1h• FWD Truck is different in principle .•• it dis­
butes the power equally to each of the four wheels 

• , • This principle of propulsion gives the truck 
ater power . •• because it puts all of the power 

developed to actual use. 

Th• load is distributed on all four wheels. This dis­
tribution of the load reduces the strains which 
would otherwise be concentrated on one section 
of the chassis. Consequently the load is not carried 
on the rear wheels only but is divided between the 
mir wheels and the front wheels and the truck be­
comes the easiest power unit of its capacity upon 
rood surfaces and dependable, sure-footed in 
rough going. 

I.et us send you bulletins describing FWD Trucks 
ond the reliable, economical transportation 
they afford. Write today! 

The Liberty Trucks and Parts Co. 
Colorado Distributors 

150 West 6th Ave., Denver, Colo. 
Phone Tabor 5711 

Largest Truck Parts Department in the West 

K E D B y N A T 0 N • W I A C: 
, 1931 

COLORADO HIGHWAYS 

D E s E 

FWD 2 Ton Trude 
equipped with un­

derbody rcroper. 

R V C E 
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How U. S. Bureau 
Plans Road Work 

( Continued from page 2·0 
act until the close of the World Viar 
when congress, in order to provide 
employment for returned veterans, 
amended the Federal Aid Road Act 
and appropriated an additional three 
million dollars a year for three 
years for forest road construction. 
This amendment, which was ap­
proved February 28, 1919, author­
ized the secretary of agriculture to 
proceed in the survey, construction 
and maintenance of forest roads and 
trails without cooperation of the lo­
cal authorities provided the work 
was necessary for the proper admin­
istration, protection and improve­
ment of national forests or that the 
work was of national importance. It 
also provided for the transfer and 
use in forest road construction of 
war surplus material, equipment and 
supplies, suitable for the purpose. 

Responsibility for the survey and 
construction of forest roads author­
ized under these acts was delegated 
by the secretary of agriculture to the 
Bureau of Public Roads which de­
veloped an organization adequate to 
handle the work economically and 
efficiently. 

The Federal Highway Act, ap­
proved November 9, 1921, provided 
an increase in the annual appropria­
tions for forest roads and made pro­
vision for the designation and ap­
proval by the secretary of agricul­
ture of two distinct classes of for­
est roads, namely, forest develop­
ment roads and forest highway, and 
established a basis upon which fu­
ture appropriations should be appor­
tioned for these two classes. 

Roads and trails of primary im­
portance for the protection, adminis­
tration and utilization of national 
forests or for the use and develop­
ment of the resources upon which 
communities within or adjacent to 
the national forests are dependent, 
were designated forest development 
roads. 

Roads of primary importance to 
the state, counties, or communities 
within or adjacent to the national 
forests were designated forest high­
ways. 

Appropriations for forest and road 
construction are divided between 
these two classes as follows: Fifty 
per cent, but not more than three 
million dollars of the appropriation 
authorized for any year, is appor­
tioned to forest development roads 
and the balance of the appropriation 
is apportioned to forest highways. 

The total of all funds authorized 
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by congress for expenditure in the 
construction of forest roads up to 
and including the fiscal year ending 
June 30, 1930, is $84,500,000, of 
which amount $83,055,000 have been 
appropriated. 

After the passage of the Federal 
Highway Act the state highway de­
partments of the states in which na­
tional forests are located made a 
study, in cooperation with the Bu­
reau of Public Roads and the forest 
service, of the highway situation in 
the forest areas and designated a 
forest highway system for each 
state. These systems have been ap­
proved by the secretary of agricul­
ture and consist of a total of 14,413 
miles located in 28 states, Alaska 
and Porto Rico. 

A study of the needs for roads of 
primary importance to individual 
forests was made by the forest serv­
ice, and the system of forest devel­
opment roads, recommended by the 
forester, has also been approved by 
the secretary. This system includes 
all existing or proposed roads with­
in or adjacent to and serving the for­
ests and which are designated as 
forest roads by the forester. 

The forest highway system is di­
vided into classes 1, 2 and 3; class 
1 being roads on the federal-aid 
system or extensions thereof which 
are wholly within the forests; class 
2, roads on the federal-aid system 
or extensions thereof which are 
partly within or adjacent to national 
forests; and class 3, roads which are 
of primary importance to counties 
or local communities and which are 

A Monarch tractor and Coleman. truck clean. 
snow from Hoosier Pass. 

State highway rotary snow plow clearing 
Monarch Pass on April 4th.- Photo by Pa,. 
trolman E. E. Hawkins. 
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within or adjacent to the fore 
Annual construction progra 

both forest development roa 
forest highways are prepare 
submitted to the secretary of 
culture for approval. The for 
velopment road program is pr 
in accordance with the needs 
dividual forests and is submi 
the secretary by the forester. 
forest highway program is PF 
as a result of conferences be 
the state highway departmen 
Bureau of Public Roads and th 
est service. 

In arriving at this progr 
construction consideration is 
to projects which will improve 
ing roads or provide new 
where most urgently needed 
where construction of ade 
roads will be of greatest bene 
traffic. 

Responsibility for the prosec 
of the work outlined in the f 
highway program is vested in 
Bureau of Public Roads; an 
work incidental to making su 
plans and estimates, and handli 
details of construction is carried 
by this organization. The b 
also has supervision and cont 
all forest development pro 
where the services of an engi 
ing organization are require 
where the estimated cost of 
work is $5,000 per mile or more. 

Maintenance of forest high 
is undertaken by the federal go 
ment for a period of two years 
construction in order to assurt 
integrity of the work during th 
riod of most rapid deterioration 
by the state or county there 
Frequent inspections are mad 
the Bureau of Public Roads t 
sure adequacy of maintenance. 

Due to the fact that most of 
national forests are in mountai 
country and usually at high 
tudes the location of forest roa 
difficult, and the construction h 
In many cases, however, these 
are links in very important sta 
interstate highways and their 
construction is highly import 
order to provide through t 
lanes from one section of a sta 
another or from one state to a 
joining one. In many cases f 
highways provide the only app 
roads to the national parks an 
this reason their early constru. 
to an adequate standard is hi. 
desirable. 

Road Construction in Nati 
Parks Supervised by Bureau 

Since 1924 the engineering 
ices of the Bureau of Public R 

(Continued on page 28) 



uto 
atrol 

State and County funds 
invested in "Caterpillar" 
equipment are SOUNDLY 
invested. 

Ith One Man in COMPLETE Control 

- And 2.3 miles per hour reverse. Ahead: 
3.7, 6.5 and 10 miles per hour! A speed 

ited to every working condition of road main­
nance and a flexibility that makes it easy to 
atch the speed with the job being done. 

erfect MECHANICAL Control 
Every operation of the "Caterpillar" Auto 

atrol is MECHANICAL and powered. Not a 
e of cranks and wheels- just five power 

ntrolled levers which respond to the driver's 
uch-and all levers within easy reach. 

The fact that this machine is designed to 
e a 16-ft. blade if desired is evidence enough 
~ple power. Thirty-five horsepower "Cat­
illar" motor- mounted back of the cab. Mo­

o rand transmission in one unit. 

ll'eight with 12-foot blade, 14,000 lbs. Pneumatic tires, 
· lights with battery, and canopy top. F.O.B. Denver, $3,275. 

The "Caterpillar" Auto Patrol will 
be demonstrated on your own roads 
in your own county-or, if you prefer, 
we will take you to other counties 
where it has been purchased and is 
already on the iob. There's nothing 
so convincing as seeing this remark­
able machine in action. 

-. 
The NEW "Caterpillar'' Auto Patrol is not a re­

hash of any other road machine- and not a make­
shift combination. It is a masterpiece of engineering 
design and thorough testing with one idea foremost 
- to build a one-man road maintainer worthy of the 
good name "Caterpillar" has earned over forty-odd 
years of doing one job better. 

Can be equipped with scarifier and either 10, 12, 
14 or 16-ft. blade as desired. 

linton S Reid Co., Denver, Colo. 
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How U. S. Bureau 
Plans Road Work 

(Continued from page 26) 

have been employed at the request 
of the national park service for the 
survey, construction and improve­
ment of roads and trails in the na­
tional parks and national monu­
ments. The work involved fits in 
well with the other duties of the 
bureau, which supervises similar ac­
tivities in the national forests, many 
of which are adjacent to the parks. 
Since 1926 the cooperative relation­
ship between the two federal agen­
cies has been maintained under a 
standing agreement entered into in 
February of that year. 

Nearly all the national parks are 
located in mountainous regions. The 
location and construction of the 
roads is both difficult and expensive 
and calls for the exercise of engi­
neering skill of high order. Esthetic 
considerations are of first impor­
tance. Since the roads are built to 
provide access to natural beauty 
spots, their construction must be 
carried out with as little disturbance 
and scarring of the landscape as pos­
sible. 

The roads must be blended into 
the landscape to a greater extent 
than is generally practicable. For 
example, bridges are made to har­
monize with their surroundings by 
such means as the use of local stone 
facing and the tinting or staining of 
concrete. Heavy cuts give way to 
rolling grades and long tangents to 
graceful curves. The waste of side­
hill cuts is not cast down hill to 
blemish the landscape, but is hauled 
away and disposed of in locations 
where it will be out of sight; and 
all necessary cuts are covered as 
quickly as possible with, ferns, flow­
ers, or shrubs. 

So located as to connect and ap­
proach all points of particular in­
terest or beauty, the roads are de­
signed to be traveled at a speed that 
will afford opportunity for the ap­
preciation of the ever-changing pan­
orama; and ample parking facilities 
are provided for the convenience of 
more leisurely study. 

This district has charge of the 
survey and construction of major 
projects in Yellowstone National 
Park and Devil's Tower National 
Monument in Wyoming; 'Wind 
Cave National Park in South Da­
kota; Carlsbad Cavern National 
Park in New Mexico, and Rocky 
Mountain and Mesa Verde· National 
Parks in Colorado. The average 
yearly program totals approximately 
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$1,500,000. The construction of the 
new Fall River Highway following 
the high line over Trail Ridge and 
Fall River Pass from the Fall river 
on the east to the Colorado river on 
the west, a distance of 28 miles, is 
one of this district's major projects. 
It is financed over a three-year pe­
riod for a million dollars for grading 
and structures to a 24-foot shoulder 
width. 

Construction of roads in Yellow­
stone National Park presents one of 
our most serious problems in recon­
structing its present system without 
leaving traces of the present road. 
That is, we incorporate the old into 
a heavy annual program of new, 
passing the intense traffic through 
the workings in the same short 
season the park is open to either 
travel or construction. While un­
der way, the traveling public doesn't 
give us much praise for this, but this 
procedure is required in complying 
with the national park's policy to 
preserve them in their natural state. 

SPEAKING OF "SECOND­
STORY" CULVERTS 

The article with illustrations 
which appeared on page 16 of the 
March issue of C O L O RA D 0 
HIGHWAYS is very interesting 
and demonstrates a unique, econom­
ical means of salvaging a concrete 
pavement while at the same time se­
curing greater drainage capacity. 

The photos herewith illustrate 
another instance where unique meth­
ods were employed, although for 
quite different causes. 

Picture A-593 shows a concrete 
box culvert which was installed to 
serve a certain purpose. Later on a 
drainage ditch was constructed con­
siderably deeper than the bottom of 
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the concrete box and it becarn 
essary to provide additional 
age area. 

In this instance Armco corru 
culverts of the Armco j 
method were employed as the 
simple and satisfactory means. 

The original concrete str 
was not disturbed in the leas 
at a nominal cost these two cul 
w.ere jacked into position as 5 
in picture A-638. They will 
care of all normal flow, but in 
of high water the concrete ho 
come into use. 

On June 1 the State Highwa 
partment will open the new 
way between Palisade and De 
in Mesa county. The new ro 
duces the distance between 
two points to fourteen miles, s 
eight miles over the old 
through Plateau canon. 

Graveling of six miles on 
Canon City-Colorado Springs 
way has been completed by Fr 
county commissioners. Three 
of the Dead Man's canon secti 
the same road also has been 
proved by the elimination of s 
bad curves and gravel surfacio 

Ten miles of gravel surfaci 
tween Sedgwick and the Neb 
state line has been completed 
cost of $18,438. Completion o 
project gives a continuous strel 
gravel roadway from Sterling I 
Nebraska line. Grading and 
ing of fifteen miles of new ro 
cated east of Sterling is now 
way. This will give a new 
road to Fleming and Holyok 
State Route No. 14. 



J)l!lorrison-Plnnbsen <!Lompatll? 

Att, llr, Joaldna 

GENllllAL CoNT RACl'ORS 

Ol"'F"ICCB 

318 BROADWAY, BOISE. IDAHO Y1rg1n1& Dale, Colo • 
.\llri l llO , 1931 

1111 you pl1111 118"4 u, a catalog on repair, tor Schrum 
••• al.lo an 1natruot1on book it you baye om. 

Oaq,Na10r 11 ghlng good aerYioa 11114 O.X, 1n """rt respect, 

?aura t1'11q, 

We have never sold a "Schramm" 
multi-cylinder, clutch connected 
Compressor in five years that hasn't 
given satisfaction. 

"More feet of air per dollar in­
vested" 

and 

We have 'em in stock for immediate 
delivery . 

. W.MOORE 
QUIPMENT CO. 

Tabor 1361 

"Colorado's Oldest and Largest" 

DENVER 

PIONEER GRAVEL EQUIPMENT 

No. 22 Pioneer Scrttning, Crushing and Loading Plant, owned ind operated by Fred 
Hi llquist of Genova, Ill. Capacity 200 lo 350 cubic yards per day, b 11, d on 
1-inch reduction and 25 11, cvonizo. Shaker screen han91n have upp11 and lower 
SKF be111ngs, crusher is low type end has 8" by 24" opening . Plant has sand re• 
ledor and mechanlcal Feeder. Is one man operated ind powered by 40 H. P. 
sasollne motor. Weight 21,500 lbs., shlpp.ns welsht !17,160 lbs. 

An Ideal Portable 
Gravel Plant 

No. 22 Pioneer Screening, Crushing and Loading 
Plant is ideal for county use or wherever unusually 
large daily capacities are not required. Here in one 
self-contained unit, is all the necessary mechanism 
for producing required gravel capacities from road­
side pits,at low cost. It is often an advantage to have 
two or three of these plants, strategically located, 
instead of one of the larger "Pioneer" models. 

Writefor new detailed circular No. 99 

We manufacture a complete line of 11 differentsizes 
of Crushing and Screening Plants, also Washing Plants, 
Loading Plants, Oras Lines, Storage Bins, Conveyors, 
Shakers, Revolving Screens, etc. 

This show, the complete hookup of Fred Hillqulst's No, 22 Pioneer Plant 
with power unil Delivery conveyor Is loading truck. 

Pioneer Gravel Equipment Manufacturing Co. 
Minneapolis 1515 Central Avenue Minnesota 

ELTON T. FAIR CO., Distributor 

1611 W AZEE STREET, DENVER, COLO. 
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STATE HIGHWAY DEPARTMENT 

Financial Statement Ending April 30, 1931 

BALANCES 

State Treasurer .......................... $ 885,930.15 
County Time Warrants............ 10,333.42 
Revolving Fund.......................... 9,500.00 

Total Balances ................... . $ 905,763.57 

RECEIPTS 
U. S. Government ..................... . $ 457,501.61 
Gas Tax .................... .................. 1,194,978.69 
Internal Improvement .............. 22,700.00 
Highway Receipts ......... -....... .... 108,363.48 

DISBURSEMENTS 

Federal Aid Projects ................ $1,133,260.40 
State Projects ............................ 163,277.76 
Maintenance .............................. 309,074.84 
Maintenance Equipment ... ....... 21,762.90 
Property and Equipment... ....... 19,471.70 
Surveys ................. ..................... 5,444.77 
Traffic Signs and Census.......... 2,331.98 
Administration .......................... 59,228.98 

Total Disbursements ....... . 

BALANCES 4-30-31 

State Treasurer .......................... $ 
County Time Warrants .... ·- ····· 
Revolving Fund ......................... . 

Total Balances ................... . 

955,620.60 
10,333.42 

9,500.00 

Total Disbursements and Balances 

3% SPECIAL GAS TAX FUND 

Total Receipts ................... . $1,783,543.78 

$2,689,307.35 

Receipts .................................................................. $ 
Disbursements ..................................................... . ---=--~ 

Total Balances and Receipts ... . Balance .................................. .......................... $ 

Road Builders Supplie 

REG. U.S. PAT. OFF. 

Leschen Wire Rope for Your Steam Shovel, 
Drag Lines and Guard Rails 

LESCHEN WIRE ROPE AND COLUMBIAN MANILA 
ROPE are but two of the hundreds of supply items which 
we furnish to Colorado Road Contractors. We are pre­
pared to handle your orders for supplies and equipment 
completely and promptly. You will receive good quality, 
lowest prices and prompt service when you send us your 
orders. 

Columbian Pure Manila Rope 

WE CAN FURNISH ANY­
THING from a complete camp 
outfit to a steam shovel- all on 
one order- one shipment- one 
invoice. 

THE MINE AND SMELTER SUPPLY COMPANY 
SEVENTEENTH AND BLAKE STREETS DENVER, COLORADO 
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oncrete Highways 
olorado 

Everywhere you see new, modern highways being constructed 

of Cement Concrete. 

Cement Concrete pavements embody those qualities essential 
to modern highways-moderate cost, non-skid safety, durable 

and long wearing, beauty, practical serviceability, low main­
tenance. 

The photograph above illustrates an example of the Cement 
Concrete highway. This is the type of splendid, long-lasting 

highway which is being standardized throughout the West, 
where the very best in road service is desired. 

olorado Portland Cement Company 
VER NATIONAL BUILDING DENVER, COLORADO 

Concrete for Permanence 
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Highway engineers have com­
pleted plans for four and one-half 
miles of concrete pavement north­
east of Brush, which includes a rail­
road overhead crossing of the Bur­
lington tracks. By September 1 it 
is expected that motorists will ride 
over a continuous ribbon of concrete 
from Denver to Sterling, via Gree­
ley. 

Five miles of the Ward-Brainard 
lake road will be widened and im­
proved by the U. S. Forestry service 
this summer. Engineers are now 
working on the plans. 

A law providing for the use of 
convict labor in the construction of 
the Shrine pass highway was passed 

ProJ.Bo. 
68-B 

134-E 
145-C 
149-H 
150-C 
181-A 
211-B 
261-ER 
259-B 
265-E 
263-C 
270-E 
295-E 
278-D 
296-A, B & CR 
298-E 
248-B 

ProJ.1'0. 

Est.:r.ength 
4 mi. 
6 mi. 

21 ml. 
20 ml. 

8 ml. 
2 mi. 
3 ml. 

13 ml. 
3 mi. 
5 mi. 
5 ml. 
8 ml. 

15 mi. 
6 mi. 
4 mi. 
8 ml. 

:r.ength 

by the last legislature. It was in­
troduced by Rep. Harry Johns of 
Eagle county. It is claimed that the 
construction of the Shrine pass high­
way will reduce the distance be­
tween Denver and Redcliff 96 miles. 

Surveyors have started location 
work on a new road to be con­
structed between Hamilton and Ax­
ial in Moffat county. This road will 
serve the rich oil field of northwest 
Colorado. 

State highways engineers are now 
surveying a proposed new road over 
Whiskey Creek pass in Las Animas 
and Costilla counties. This pass is 
13,000 feet above sea level. Snow­
shoes are being used by the sur­
veyors. 

PLANS BEING DRAFTED ~· Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Pavement 
Gravel Surfacing 
Bridge 
GraYel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Pavement 
Gravel Surfacing 
Gravel Surfacing 

PLANS FINISHED 
:r.ocation 

:r.ocatlon 
South of Saguache 
Weetof Vona 
East of Rifle 
Northwest of Limon 
Weetof Lay 
Idaho Springs 
North of Hamilton 
East of La Veta 
East of Gunnison 
West of Bayfield 
East of La Veta Pass 
\Vest of Monte Vista 
South of Alamosa 
West of Cheyenne Welle 
North of Greenhorn 
South of South Fork 
South of Buena Vista 

Note 
71-C 

298-F 
149-F 

5 mi. 
4 ml. 

Gravel Surfa cing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Pavement 
Surfacing 
Pavement 

North and South of H esperus 
West of Piedra 

254-AR BR & CR 
288-AR 

2-R-11 
2-R-12 

10.8 ml. 
2.6 ml. 
4.526 mi. 
3.2 mi. 
4.503 mi. 

East of Bennett 
Byers Canon 
Northeast of Brush 
South of Starkville 
North of Aguilar 

STATUS OF FEDERAL AID PROJECTS UNDER CONTRACT 
l'IO~ 

l'roJ. Bo. :r.ooation :r.ength ~ Oontraotor 
.a.~roz. l'u Oent 

oat Oomplete ... 
2-RlO Bet. Sta.rkvllle a nd Trinidad 2.097 ml. Paving J. H. Miller & Co. $109,577.10 19 2-RI 

15-B E ast of Sterling 18.553 ml. Grading & Surfa cing Bedford & W oodman, Inc. 237,781.55 32 15-B 
78-R NPar Minturn n.709 ml. Gravel Surfared J. Fred Roberts & Sons 96,342.90 95 78-R 
91-AR Ea11t of Trinidad 5.613 mi. Oil Processed Pople Broe. Const. Co. 77,655.05 46 91-

134.!,AR&C West of Burlington 11.174 mi. Oil Procesed Surf. H. C. Lallier Const. Co. 111,217.20 30 134-A 
134-D West of Stratton 5.076 mi. Gravel Surfacing Mountain States Const. Co. 49,350.50 53 134-D 
144-E North of Fort Collins 1.286 ml. Concrete Paving F. C. DrehPr Const. Co. 99,187.55 91 144-E 
144-F Northwest o! Ft. Collins 10.386 mi. Gravel Surfaced Blanchard Bros. 144,180.80 79 144-F 
144-G Betw. Forks & Colo.-Wyo. Line 13.204 mi. Gravel Surfacing Morrison-Knudsen Co. 248,078.00 16 144-G 
149-G East of Aurora 7.8'63 mi. Gravel Surfacing ChaeB. Owen 130,329.47 61 149-C 
149-D East of Watkins 8.370 mi. Gravel Surfacing A.R. MacKey 13,207.82 32 149-D 
149-F Between Strasburg a nd Peoria Detour Bridge A. R. MacKey 13,207.82 73 149-F 
149-G Denver-Limon 9.778 ml. Grad,lng and Surfacing Lawrent'e Const. Co. 189,623.96 0 149-G 
150-B West of Craig 4.630 ml. Gravel Surfacing N. M. Monaghan 73,181.65 0 160-B 
151-A Between Granby and Tabernaeh 6.663 mi. Gravel Surfaced J . H. Miller & Co. 76,909.90 0 151-A 
151-B Bet . Fraser and Gra nby 3.925 ml. Grading & Surfacing Utah Construction Co. 63,954.80 15 161-B 
189-B Between Hayden and Cralf, 2.567 mi. Gravel Surfaced C. A . Switzer 91,497.00 50 189-B 
189-C W est of H ayden to County !ne 7.534 ml. Gravel Surfacing F. L . Hoffma n 115,356.94 0 189-C 
242-D Betw. Mack & Colo.-Utah Line 9.883 mi. Gravel Surfacing Hinman Bros. Const. Co. 124,552.36 19 242-D 
242-E West of Fruita 4.243 ml. Gravel Surfacing Wallace Const. Co. 54.907.53 0 242-:fl 
245-C Between Hadley& La Junta. 8.442 mi. Gradintfi A. S. Horner 133,383.10 11 245-C 
248-B South ot Buena lsta 2.786 ml. Gravel urtaclng J. Finger &: Son 51,979.50 86 248-B 
251-D Ea.st ot Boulder 0.284 ml. Paving Collier-Latimer 25,598.50 28 261-D 
258-1 'Between Montrose & Gunnison 2.481 mi. Gravel Surtaced J . H. Miller 50,272.60 57 268-I 
261-AR Bet . Rifle a nd Grand Junction 0.053 ml. Bridge & Grav. Surf. Herbert S. Crot'ker 21,300.00 11 261-
265-D Wilson Gulch 1.930 ml. Bridge & Approaches Grant Shields 29.455.50 69 266-D 
271-F East of Florence 0.593 ml. Viaduct Mountain States Const. Co. 57. fi 8~.40 81 271-F 
272-F Betw. Manzanola & Rocky Ford 4.097 mi. Concrete Pavement Driscoll Const. Co. 122,418.50 7 272-F 
278-AR&C East of Cheyenne Wells 8.409 ml. Oil Gravel Surfacing W. F. Pigg & Son, Inc. 116,829.2"1 13 278-
279-H Betw. Kenosha & W ebs ter 1.691 ml. Grad ing Anderson, Sheldon & MIiier 76,636.12 92 279-JI 
282-I South of Craig 1.981 mi. Gravel Surfa ced Utah Construction Co. 70,22 5.16 31 282-I 
282-J Bet. Rifle and Meeker 0.057 ml. Bridge & Approaches Herbert S. Crot'ker 20,400.00 18 282-J 
286-E Denver-Cheyenne Highway 4.052 mi. Concrete Pavement J. Fred Roberts & Son 126,032.85 35 286-:E 
287-AR&C5 Bet. Kersey and Wiggins Detour A. R. Mackey 11,946.05 100 287·-
287-AR5 Bet. Kersey and Wiggins 10.586 ml. Concrete Pavement Edw. Selander 251.717.00 5 287-A 
287-CRl Bet. Kersey and, Wiggins 10.246 ml. Concrete Pavement J. B . Bertrand, Inc. 254,341.70 10 287-
292-D Between Wolcott and Avon 9.834 mi. Graded Surface Utah Construction Co. 159,143.40 23 292-D 
297-C Southwest of D e Beque 9.953 ml. Gravel Surface Hinman Bros. Const. Co. 31 2,453.50 96 297-C 
297-D South of DeBeque 4.198 ml. Surf. & Bridge Hinma n Bros. Const. Co. 185,230.50 87 297-D 
298-C Bet. Twin Bridg s & South F ork 3.780 ml. Gravel Surfa cing IL C. Lalller Const. & E ng. Co. J16,864.50 87 298-C 
298-D Bet. Del Norte and Durango 4.100 ml..Gravel Surfacing H . C. Lalller 164,814.00 15 298-D 
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ure Iron Endures 
'hat's Why Arn1co Culverts have established 
Durability Record of twenty- five years to date 

ARMCO CULVERTS installed in the 
early days of the corrugated culvert indus­
try are in good condition today, ready for 
many more years of useful service. Those 
installed today will serve equally well be­
cause they are made of the same material-

\~Md) 
~~ 
Ingot Iron 

The analysis of this rust-resisting iron 
has varied but slightly in all these years. 
The slight difference is due to the success­
ful efforts of the manufacturers to produce 
a still purer iron. 

No iron is 100% pure. ARMCO INGOT 
IRON contains only ten one-hundredths of 
one per cent of the six solid impurities­
it is the purest commercial iron available 
today. 

Here's an Armco Culvert placed in service in Texas in 
1916. It is in excellent condition after fifteen years 

of service. 

These culverts are widely used under the nation's leading highways 
and railroads. They are convenient and adaptable. Under shallow 
covers where impacts are at their greatest, and under high fills where 
dead loads and shifting and settling fills often prove disastrous to other 
types of construction, Armco corrugated culverts go on serving long 
and well. 

Cheaply hauled and installed, strong and durable in service, Armco 
Pure Iron Corrugated Culverts will meet your most exacting require­
ments. Write, wire or phone for complete information. 

Hardesty Manufacturing Co. 
31st and Blake Streets, Denver, Colo. P.O. Box Zl70 

anches: Pueblo, Colorado; Woods Cross, Utah; Boise, Idaho; Missoula, Montana; Sidney, Montana 



Built for a 

Long, Hard Life 
Cron ,ection through truck wheel 

Skilled Engineering combined with correct materials 
makes it possible for Allis-Chalmers tractors to live 
long and serve well under �onditions like that illustrat­
ed. The dirt-sealed truck wheel construction is one of 
many features built into these tractors to combat mud, 
sand, dust and other severe operating conditions. 

free 
trial 
on your Joii 

.lbh your Dealer 

Man.a.rcla �1s," �so"and "S5"trac .. 
type tractor•, Jflodel wll" wheel a..J 
traci-type rroc:ion and pou,er unltl 

Complete line of auxiliary equipment for tracto 

Wilson Machinery Co., 1936 Market St., Denver, Colo 

ALLIS·CHALMER 

TRACTORS 
SPRINGFIELD, ILLINOIS ••• MILWAUKEE, w1scofi 
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STRENGTH AMD EIMDURAMC 

IN THE CEDAR RAPIDS LINE 
STRENGTH is an Outstanding Feature 
ENDURANCE is an Ever-Present Characteristic 
QUALITY is Built In 
CAPACITY is Great 
PERFORMANCE is Guaranteed 

YOU BUY WISELY WHEN YOU BUY 
EQUIPMENT IN THE CEDAR RAPIDS LINE 

Manufacturers of 
PORTABLE AND STATIONARY 
CRUSHING, SCREENING AND 

MATERIAL HANDLING EQUIPMENT 

IOWA MANUFACTURING COMPANY 
CEDAR RAPIDS, IOW6' 

H. W. MOORE EQUIPMENT CO., Distributors 120 West 6th Avenue, DENVEJ 
Phone Tabor 1361 
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Our Coi,er Picture======:1 

QN THE cover of this month's issue of COLO-
RADO HIGHWAYS we show one of the many 

rock dykes, which add to the picturesque beauty of 
the Willow Creek pass highway, recently improved 
between Granby and Walden, located in Grand and 
Jackson counties. Cost of this improvement was 
borne by the U. S. Forest Service, the work being 
done under the supervision of the U. S. Bureau of 
Public Roads, approximately $250,000 having been 
expended on this route to date. Photo on cover by 
Clyde E. Learned, U. S. Bureau of Public Roads. 

IOO f t. Ri•eted Low Truoa Span. Dillon. Colo. 

Bridges and Structural 

Steel 
For every purpose 

Plans and specifications gladly sent upon application 

Minneapolis Steel a Machinery Co. 
Denver Office, I.5th 8 Wazee 

Denver, Colorado 

Tho1npson 
Culverts .... 

- made of the FINEST of 
steels. 

- made by our large Denver 
factory with 53 years' 
manufacturing experi­
ence. 

- made to meet ALL Fed­
eral, State and County 
highway specifications. 

Prompt, dependable de­
livery on one Culvert or a 
carload. 

Specify 
THOMPSON 

CULVERTS 

- Always! 

The Thompson Mlg. Co. 
Established 1878 

3001 LARIMER ST. DENVER, COLO. 
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THI ADAMS 

LINE •Lso 
INCLUl>ES­

Lanlns W}t .. l 
Gratfen, 

El.vatlna Grad&n, 
ScarlAcr Graden, 
D\IJIIP Wa1on,, 
Road Maintainers, 
Patrol,, Drag,, 
Scrapers, 
Plows, ttc:. 

1RAC:10R 
TREAD 

ADAMS Motor Graders-smoothest-cut­
ting motor graders ever built-are avail­
able in your choice of three powerful 
tractors and three treads to meet your 
requirements. 

ADAMS Motor Grader No. 102 is pow­
ered by McCormick-Deering Model 20 
Tractor-equipped with pneumatic or 
solid rubber tires, or with steel crawlers; 
also with new 4-wheel drive. Three treads 
-pneumatic or solid rubber tires or 
steel crawlers-also available on Motor 
Grader No. 16, driven by Allis-Chalmers 
Model "U" Tractor. Motor Grader No. 
15 furnished either with pneumatic or 
solid tires is driven by sturdy Case Model 
"LI" Tractor. 

ADAMS construction embodies three 
outstanding features: (1) Greatest effec-

MOTOR 

tive weight on blade. (2) Exceptio 
blade rigidity due to new frame coostrU 
tion. (3) Absolutely no lost motion · 
blade control, because of machine fi 
ished ball and socket connections­
adjustable for wear. Send today for cat 
alog descriptive of the complete line 
ADAMS road machinery. 

1611 Wazee S 
DENVER, COLO 

GRADERS 
COLORADO HIGHWAYS 
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Come Up to Coo4 
Colorful Colorado 

OR.\DO invites the world to come and visit. 
e extends true characteristic Wes tern hos­
talitr in the spirit of the cordial injunction of 
n days " 'Light stranger, and eat!" She adds 
O\'itation the inducement that 110 other place 
Jobe offers such a happy variety of entertain­
d interest, in a climate giving such exhilarat­
lth and comfort. 
rado is the stage, set with the continent's most 

cenery, where you see America's epic drama 
mg living pictures. The life of 3,000 years ago 

the life of today. Nowhere is there a more 
tory of man's progress from the stone age 

machine age. 
e to the peaks that have looked down upon the 
Id pageant, beginning in the days when the 
hudded at their granite ribs. Climb the glisten­

iers, remnants of the ice age. Gaze from a 
m height at the billowing prairies, once the 
d. See the rocky tombs from which scientists 

fossilized remains of the strange gigantic crea-
hat roamed in the vast marshes, upon the sub­

of the waters. Look at the petrified forest 
kingly redwoods grew a thousand feet high, 
the ocean. V isit the prehistoric towns and wit­
an's slow emergence from the barbarism of the 
and pit-houses to the culture of above-ground 
dwellings and open air theaters. 
back thirty centuries and more to the important 

hen the secret of the corn was learned and men 
e farmers and builded America's first irrigation 
• no longer having to depend upon wild game 
e. Journey to the mystical San Juan, to the Mesa 

where, in the cavernous gloomy pockets of the 
tand the largest, best preserved clifI dwellings. 

he Sun Temple, the first "community church;" 
hrough the hrines of the fire worshippers; the 
t stone age is here more vividly illustrated than 

) thing Europe can show! 
lorado presents in its "ghost towns" and its still 
Wtld-renowned mining camps, the living pan­

h~ th_e ~omantic gold-rush days of 1858 and '59, 
swirling sixties. Here came the second, and 

r t, of the voyagings of America's Pilgrim 
· The Mayflower brought the freedom-seeking 

Anglo-Saxon to the wild and storm-bound coast of 
New England. In "prairie chooners," oxen-drawn, 
the treasure-seeking Pilgrim fathers and mothers 
crossed the perilous plains to Pikes Peak to found an­
other empire and to civilize the Indian-infested wilder­
ness of the "shining mountains." 

In .Colorado, the first discovery of O'old in the 
Rocky Mountains was made hy a white m~n 128 years 
ago, and it was natural that Colorado should be the 
first location of the migration from the east, that 
populated the western third of the United States. 
Here, before you, in the work of their hands, is the 
record of the heroic achievements of the pioneers. 

There has been, no perishing from the earth of the 
old, here in Colorado. True, the plains no longer echo 
to the thundering herds of bison, but vou see in the 
mountain parks these "hump-backed 'cattle" of the 
Spanish conquistadores. Deer, elk, bear are in the 
mountains. The streams are filled with trout. The 
beaver ply their trade of carpentering. The eagle 
zooms in the turquoise bowl of the skv. 

Colorado has advanced in progress: keeping step 
with every modern achievement, yet in no way has it 
lost its atmosphere of unspoiled grandeur. \Vhere ex­
plorers, fur trappers, prospector followed Indian 
trails, now boulevard highway of easy grade lead up 
to, and over, the roof tree of the continent. \\' ithout 
effort, you reach the most glorious vi tas known to 
man. Up Mount Evans is the highest motor road in 
the world! Colorado has more high peak than any 
other tate in the Union, and from the plains to the 
eternal-snow heights, there is more infinitely varied 
flora and fauna than is observable elsewhere in North 
America. 

High, cool, colorful Colorado offers you in its pure, 
dry air, its life-giving sunshine, and purest of moun­
tain-snow water, health for body and mind. Here in 
nature's most beautiful garden, there is the constant 
unfolding of new delights to every sense. Camp and 
fish in the forests; motor wherever you fancy; pitch 
your tent by the singing stream or enjoy cottage, cabin 
or hotel-there are all kinds, fitted to every wish. Here 
is entertainment, hospitality and! every aid to perfect 
pleasure and rest. 

Come up to Colorado, where everyone and every­
thing bids you welcome ! 

COLORADO HIGHWAYS Page3 



New Roads Uncover 
Hidden Lake 

Falstajj- Pri.thee, no more prat­
tling; po. I'll hold. This is the third 
time; I hope good luck lies in odd 
11umbers. Away ! go. The11 say ther e 
is divinity in odcl nunibers, either 
in natimty, chance or death. A.way! 

A TANNED. lean face looked 
over the ,·olmne of Shake­
speare and Sir George Gore, 

marking with his finger the page in 
"The Merry \\'ives of \Vindsor," 
quizzically regarded his companion, 
the bearded, long-haired, buckskin­
garbed trapper and guide, Jim 
Bridger. 

"\i\Tell, Jim," he said, "\Vhat do 
you think of Falstaff's remark about 
divinity being in odd numbers?" 

"Mr. Gore, I don't believe that fat 
Dutchman, Full-stuff, knew what he 
was talkin' of. No. sir; \Vagh ! They 
ain't no good luck in numbers, odd 
or even. They ain't no luck in any 
numbers, ef ye's afoul a lot o' red­
skins whoopin' to lift yer ha'r." 

"Speaking, of course, from the 
standpoint of the wilderness, where 
one man finds the odds are against 
him when there's more than one an­
tagonist," amusedly said Sir George. 
"Falstaff speaks as a European a~d 
you, Jim, as a Rocky Mountain 
111an." 

"He wa'nt no hunter, that Full­
stuff. I'd be obleeged, I\Ir. Gore, if 
ye'd read that thar savin' over again 
careful so's I kin ketch each word." 

It was the nightly diversion of the 
millionaire Irish baronet and the 
celebrated mountaineer, the hour of 
reading after the late dinner. The 
cene was a large square tent, luxu­

riously fitted with folding furniture; 
the ground spread with bear and 
buffalo skins; brass candelabra on 
the table which half an hour before 
had been spread with fine china, 
sparkling glassware and gleaming 
ilver. As usual, dinner had been 

served by a butler in full and cor­
rect apparel for that office. On the 
damask cloth was a carafe of 
sherry, biscuits, and a humidor­
box of cigars. 

The campfire burned brightly in 
front of Sir George's tent this cool 
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The waterfall where Black Creek 
empties into Black Lake. 

summer night of 1856, seventy-five 
years ago. The flames were reflected 
in the still waters of Black Lake. 
The camp for several days had been 
pitched on the north shore of the 
lake. In the baronet's party were 
half a hundred persons. Seventy­
five years ago, two years before 
Green Russell led his Georgians to 
Cherry Creek and the Platte River 
on their search for gold, which re­
sulted in the carving out of the 
wilderness of what is now the state 
of Colorado. It was this visit of the 
Irish millionaire that gave to the 
mountains towering beyond Black 
Lake the name, Gore range. 

Black Lake is a hidden lake a 
considerable body of water of ~n­
known depth, icy cold, filled with 
trout, and a mile long and a half 
mile wide. It is one of the most en­
chanting spots in Colorado and, be­
cause of Sir George Gore's camping 
there, occupies a romantic chapter 
in the early history of the state. 

For three quarters of a century it 
has remained unknown, because in­
accessible, but now it is another il­
lustration of how good roads in the 
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mountains disclose, as out 0 
hitherto locked chest, gems 
jewels of unforgetable beautv. 

The state highway from c·eo 
town, over Loveland Pass, to 
Ion will cut considerable distanc, 
the present route to Black Lake, 
will offer an easier, quicker 
proach from the east. The high 
project over Shrine Pass, which 
bring near the Mount of the 
Cross to motorist s, will afford 
easier, quicker and shorter appr 
to Black Lake from the west 
south. This is the road now un 
c o n s t r u c tion from Redcliff 
\ Vheeler. 

Black Lake lies at the foot of 
Gore Range, in the Leadville 
tional Forest in Summit County 
is between Kremmling and D1l 
and five miles west of Blue Ri 
The altitude is 8,800 feet, and 
either way now available from 
ver is 145 miles from the capital c 
It is reached over government 
state roads, main highways open 
year around. 

One route is, from Denver 
Golden, through Idaho Springs, o 
Berthoud Pass- 11,309 feet ab 
sea level- through pastoral Mid 
Park to Kremmling, then up 
Blue River to Black Lake. 
other way is Denver to Fairplay 
South Park, over Hoosier Pas. 
Breckenridge and Dillon and al 
the Blue to Black Lake. 

Either way is of unusual inter 
both in a scenic and historic se 
for the highways traverse the 
gions where gold was first 
covered in the Rocky Mounta 
"Ghost towns," once world-fam, 
mining camps, vie in interest \I 

the grandeur of canon, rush 
rivers, high peaks and passes. ~t 11 

on the Platte, near where Fa1rJ) 
now stands in South Park, I 
James Purcell, a carpenter f 
Kentucky, who had taken ref 
with the friendly Utes, from _w 
ring plains Indians, in 1803 pie 
up nuggets of gold. He was tl~e 
white man to discover gold 1n 



l\Iountain . When taken 
. by the Spanish while on a 
t~eSanta Fe, Purcell steadfastly 
eel to disclose the place where 
d found the gold. For this he h: captive in Santa Fe for seven-
vears ! 
~plete!Y surrounded by na­

al forests, Black Lake is one of 
,en· few privately-0\~ned prop­

in government territory. The 
1 ;rtr consists of 526 acres, and 
p homesteaded by the late H. A. 
3.. a noted pioneer, in the six-

It was purchased from his heirs 
)1)2~ by George \V. Olinger, a 
minent citizen of Denver, a1~d ~he 
>ertY improved by the buildmg 
\\O .' tone and massive log chalet­
le modern dwellings with baths, 
mbing, great stone fireplaces, and 
pletely furnished. These cha~ets 
of eight rooms each. There ts a 
plete fish hatchery: . a large 

m: ice house; saw 111111; boat 
e accommodating five boats; a 
er launch, two rowboats and 

flat-bottom boats. Sufficient 
ture is fenced with barbed wire 
are for horses during the sum-

r. Picturesquely blending into 
ruggedly beautiful shore line are 
old ranch houses, one of six 

m. and two cabins of two rooms 
h. E,·erything is provided to 
ea perfect mountain home to the 
n who finds zest and a longer 
eon life in his enjoyment of the 
of-doors. 

Black Lake lies in a valley, sunny 
d aspen-graved and filled with 
lid flowers; beaver build in the 
earns. deer graze in the meadows, 

rabbits are bounding comets; 
d in this exquisite park adjoining 

lake apparently every bird 
wn to the Rocky Mountains has 
home. 
,entle, forested mountains en-

1~ the valley to the north and 
t. and it is walled to the south 

d outheast by high peaks, Mount 
welJ and Mount Dora, whose 
mm1ts, close to 14,000 feet above 

level, apparently support the 
n-. parkling turquoise dome that 
the Colorado sky. These peaks, 
tng from the shore of the lake, are 
ered to timber line, 11,000 feet, 

1th as perfect and dense a spruce 
rest as can be found in the Rock­
Bi Between the mighty pinnacles 

ack Creek Canon r . 
hrough the narrow canon flows 

~ · tr~am, filled with gamey native 
I 0rainbow trout, and affording-
If n the property-a mile and a 
thof a~ ~porting a fishing course 

ere 1s in North America. Black 

llUJe,l9Jl 

Black Lake, whPn the deep waters are still, becomes a great mirror, reflecting 
forest and snow peaks. 

Creek leaps over the granite cliff 
into the lake, a diamonded. flashing 
waterfall, joyously framed by the 
twilight stretches of massive Engle­
mann spruce in what is truly a "for­
est primeval." 

And towering in the background 
is the Gore Range, majestic, aloof, 
far above the merry world of flower­
carpeted glens and fragrant forests, 
laughing streams and rippling lake. 
Below the riven, crenellated summits 
of these awesome mountains are 
snow banks that last the year 
around, dazzling white against the 
gray and shadowed blues of the 
starkly sliced abysmal walls. 

Black Lake remains a fisherman's 
and hunter's paradise. Nothing has 
changed since the day Sir George 
Gore saw it. Game abounds in the 
wild country urrounding: deer, elk, 
bear, coyotes, grouse, sage hens. 
Adjoining the lake is a marsh of 75 
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or 80 acres offering excellent duck 
shooting. The trout in Black Lake are 
of even size, 11 to 12 inches, but 
many 14 and 15-inch trout are caught 
each summer. The meat is firm and 
delicate in flavor, as this purest of 
mountain water is always cold. The 
average temperature in summer at 
Black Lake is 70 degrees. The high­
est ever reached was 85 degrees. 

Those who have fallen under the 
spell of Black Lake pronounce it the 
most beautiful spot on earth. And 
who, once he has seen this great 
liquid emerald sparkling with the 
fires of the sun, hasn't felt the en­
chantment of the setting? 

Centuries-old forests that laughed 
with the bluejay when Columbus 
sailed from Spain to find the new 
world, carpet with blue-green the 
towering peaks that glow in a world 
made double, when Black Lake be­
comes a magic mirror. So deep is 
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[he lake and so dense the forest­
many of the spruce reaching 175 feet 
in height- that the word Black is 
truly descriptive. 

"It is the illusion that is real in 
the never-weary ing living drama on 
this sublime stage of nature, where 
eternal snow on the granite roof of 
the continent heliographs the pass­
age of the sun," said a writer who 
visited the lake with a party of dis­
tinguished Easterners last summer, 
"and where each cool and fragrant 
breeze turns the surface of Black 
Lake into crinkled gold on jet." 

In his "Thirty Years of Army 
Life on the Border," published in 
1866, Colonel R. B. Marcy tells of 
famous pioneer characters who 
knew Black Lake, and the circum­
stances leading to the christening of 
the Gore Range. 

"Scattered here and there through­
out the wilds of the Rocky Moun­
tains are still remaining a few of 
those semi-civilized white men 
called 'mountaineers,' who wandered 
from their homes in the border 
states early in life , and enlisted in 
the service of the different fur com­
panies," he wrote. "Many of these 
peculiar and interesting people have 
spent the greater portion of their 
lives and grown gray in the rough 
and adventurous life incident to 
their occupations as hunters and 
trappers, and the history of their 
experiences teems with thrilling in­
cident and reckless personal adven­
ture. 

"At the time the American and 
Northwest Fur Companies were at 
the height of their prosperity, and 
when beaver fur was worth $10 a 
pound, these men were employed in 
l\Iontreal, St . Louis, and other 
places on the frontier for a term of 
years, and from the time they left 
the settlements, until their return, 
they seldom tasted bread, sugar, tea, 
coffee or vegetables. Like the prairie 
Indians, almost their only subsi t­
ence from one year's end to another, 
consisted of fresh meat, and even 
this was only supplied by the pre­
carious results of the chase. The 
rifle furni shed their entire commis­
sariat, and, as a necessary conse­
quence in a locality where game did 
not abound, they were often sub­
jected to great suffering from 
l~ger. 

" Notwithstanding the privations 
and perils to which these people 
were constantly exposed, and the 
slender pecuniary profits which they 
derived from their avocations, 
strange as it may appear, I have yet 
to see the first one of them who did 
not become fascinated with the life, 

Page6 

A modern shovel moving huge dirt and rock slopes · from Berthoud Pass hi.ghway 
order to make travel over this world.famous route more easy and pleasant for 
motorist. Over $500,000 is being expended by the government this summer in wid 
and straightening this road, which forms an important link in the Victory hi«h 

and it is seldom, if ever, they can be 
prevailed upon to abandon it. It 
seems to possess for them a charm 
of excitement and romance which no 
other occupation can supply. 

"I have known several of these 
men who returned to the settle­
ments after years spent in the In­
dian country, intending to abandon 
their roving life; but they soon be­
came restless and discontented, and, 
after a brief period, went back to the 
mountains and resumed the habits 
of the trapper. 

"Among these people, one of the 
most interesting specimens it has 
been my fortune to meet with, and 
one who occupies an exalted posi­
tion among his confre1-es as a suc­
cessful trapper and hunter, and who 
has no superior as a reliable guide 
and bold Indian fighter is the well­
known veteran mountaineer, Jim 
Bridger, who has passed the major 
portion of his solitary life in the 
Rocky l\Iountains, far removed from 
all intercourse with civilized society. 

"\\Then I first met him at Fort 
Laramie in 1857, he was a man 
about sixty years of age, tall, thin, 
wiry, and with a complexion well­
bronzed by toil and exposure, with 
an independent, generous and O!)en 
cast of countenance indicative of 
brave and noble impulses, which are 
characteristics of the hunter gen­
erally. His history, pregnant as it is 
with cenes of startling personal in­
cident, interested me supremely." 

Bridger was a native of the "Old 
Dominion," and had come to the 
headwaters of the l\Iissouri about 
thirty-four years before, and was 
there engaged for many years in 
trapping. From thence he wandered 
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south and ultimately establi 
him elf upon Black's Fork of G 
River, one of the two prin 
tributaries of the Colorado. Here 
erected an establishment which 
called Fort Bridger, and here he 
for several years prosecuting a p 
itable traffic, both with the Ind1 
and with California emigrants. 
length, however, his prosperity 
cited the cupidity of the Morm 
and they intimated to him that 
presence in such close proximity 
their settlements was not agreea 
and advised him to pull up sta 
and leave forthwith; and upon 
questioning the legality or justice 
this arbitrary summons, they ca 
to his place with a force of "av 
ing angels," and forced him tom 
his escape to the woods in order 
save his life. He remained secre 
for several days, and through the 
sistance of his Indian wife, was 
abled to elude the search of I 
"Danites," and make his way 
Fort Laramie, leaving all his .cal 
and other property in possession 
the Mormons. 

From Laramie he, for the fi 
time in thirty-one years, returne~ 
the States, and laid his case bel 
the authorities at \\ ashington. 
was on his return that Colo 
Marcy met him. "As may be !rn 
ined," writes the Colonel, "he did. 
entertain the most friendly feeh 
for the 'Latterday Saints,' and 
would not probably have gone" 
far out of his way to have 'sa1 

their sculps,' as he termed the s 
ages' battle trophy." . 

Bridger had been the guide, 1nl 
preter, and companion of that 

(Continued on page 18.) 



illow Creek 
Road· Completed 

HE Willow Creek Pass Forest 
Highway, which is designated 
as Route No. 24 of the Colo­
highway system, is located be­
n Granby Junction-three a1:d 

e-half miles west of Granby-111 
rand county, and Rand-25 miles 

th of \<\ alden-in Jackson coun­
a distance of 34 miles. This 

hwav derive. it name from \Vil­
" Creek Pass, a relatively low pass 
er the Continental Divide, eleva; 
n 9,683 feet. It is also part of 

,,ute No. 125 of the state highway 
~tern connecting U. S. Highway 
o. 40 at Granby Junction with 
ate Route No. 14 at \ Vaiden, and 
hen completed will be a part of the 
o t direct route from Denver to 
orth Park. 
Commercially important, due to 
livestock, agriculture and oil in­

u tries, North Park is also noted 
being one of the areas in the state 

here hunting and fishing abound, 
nd for this reason it is a fa \'ored 
ourist and recreational center. A 
rcle trip of exceptional interest 
11! also be available upon the com-
letion of this route. Starting at 
enver, this trip includes Berthoud 
a s, Middle Park, v\ illow Creek 
ass to Walden in North Park, then 
ter Cameron Pass to Fort Collins 
nd return to Denver. 
The \\ illow Creek Pass F orest 

Highway Project, which has been 
urveyed by the Bureau of Public 

Roads, is that portion of the high­
ay between \Villow Creek Pass 

a~d Granby Junction and is 22.33 
nules in length. 

This report covers the construc­
.;"~ of Section "A" of the project. 
,~.11s1 section begins at the summit of 

1 ow Creek at station 0-00 and 
ends five miles southeast of the pass 
: s~ation 264-00. This is the initial 

~~?" of the project and is wholly 
e 'r in the Arapahoe National For­
th ' a key map for reference is in 

e appendix. inJ\1 su.rvey fo r this project was 
gr U ed 111 t he 1928 fi scal year pro­
fo~tn at a _joint conference of state, 

st service and bureau repre enta-

lune,1931 

By l\L F. EGA~ 

Showing section of the newly completed 
highway on the eastern slope of Willow 
Creek pass, forming a part of the U. S. For­
est highway system in Colorado. This route 
leads from Middle Park into the Walden 
region, sometimes called tli,e "fisherman's 
paradise." 

tives on January 28, 1927, at which 
time it was recommended that an al­
lotment of $7,500 forest highway 
funds be set aside for the survey of 
the 25 miles of road between the top 
of \\' illow Creek Pass and Granby 
Junction. 

On January 9 and 10, 1928, at a 
joint conference of state, forest serv­
ice and bureau representatives for 
the purpose of deciding on forest 
highway recommendations for a 
program for the 1929 fiscal year, it 
was recommended that an allotment 
of ·$74,000 forest highway funds be 
made for the construction of fi ve 
miles, beginning at the top of the 
pass and extending southerly toward 
Granby, th is piece being designated 
as Section "A." This program wa 
approved by the secretary of agri­
culture on May 21, 1928. 
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The project was surveyed between 
August 8, 1927, and October 14, 
1927, the location being made by Mr. 
S. A. \ Vallace, chief of party, Dis­
trict No. 3; a report of the urvey 
has been submitted. The survey 
was 22.33 miles in length. The total 
cost of the survey and preparation 
of the plans was $6,368.35. 

Plans and estimates fo r the entire 
project were prepared in the di strict 
office during the winter of 1927-28, 
the design being made fo r a 12-foot, 
1926 standard earth graded and 
drained road. 

The original length of the section 
was 5 miles, thi s length being re­
duced to 4.834 miles by line changes 
after the project was let. 

The location estimate was for 
$74,057.83, and included 10 per cent 
for engineering and contingencies. 

The engineer's estimate, excluding 
any amount for engineering and con­
tingencies, was $67,325.30. The bid 
of the Pioneer Construction & Engi­
neering Corporation was for $59,-
781.40, and that of H amilton & Glea­
son was for $69,675.30. A tabula­
tion of these bids is appended to this 
report. On June 30, 1928, the dis­
trict engineer recommended that the 
low bid be accepted. The contract 
was awarded on July 10, 1928, the 
secretary approving same July 25, 
1928. 

The Pioneer Construction & Engi­
neering Corporation is considered to 
be a reliable and experienced firm 
which has had several previous con­
tracts with the bureau. 

The contractor anticipated the ap­
proval of the contract and set up a 
camp at station 125 on July 13, 1928. 
From station 0-00 to station 105-00, 
the surveyed line was in heavily 
timbered country, and from station 
105-00 to station 264-00 the clearing 
was ligh_t. The contractor used a 
one-yard Osgood steam shovel to 
excavate with and originally planned 
to ship it to Granby, then move it 
oyerland to the lower end of the sec­
tion and work uphill, thereby allow­
ing the right-of-way to be cleared 
without its interfering in any way 
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with the grading operations. Inves­
tigation disclosed the fact that the 
road from Granby to Section "A" 
was in many places too narrow to 
permit moving the shovel over it 
without doing considerable work, 
and that the bridges over \i\Tillow 
Creek were so weak they would have 
to be strengthened and in some in­
stances completely rebuilt. About 
30 miles north of \Villow Creek Pass 
the Laramie and North Park Rail­
road has a siding named La Rand; 
at this point the shovel was unloaded 
and with the help of a Coleman truck 
was moved to the top of the pass 
and started digging at station 0-00 
on July 21, 1928. 

The steam shovel worked steadily 
throughout the season, losing very 
little time on account of weather or 
breakdowns. Two 3-yard Indiana 
dump trucks moved the excavated 
material from the shovel. Coal was 
delivered to the work from Coalmont 
in North Park, a haul of approxi­
mately 34 miles. One Ford truck 
was used to haul coal from the 
stockpiles to the shovel and at times 
hauled water. A small gasoline 
pump usually delivered water to the 
shovel by a pipeline. A rented Gard­
ner-Denver air compressor was used 
from July 9 to September 1; all the 
cuts in which the contractor thought 
rock would be encountered were 
drilled and shot. Four teams were 
worked the entire season and addi­
tional teams were employed when 
they could be secured. These teams 
were to be used in finishing the 
grade behind the shovel, but the con­
tractor had to use them to skid logs 
during most of the season. 

Between stations 37-65 and 38-50 
the located road crosses a rock dyke. 
This dyke is from 20 to 25 feet wide 
and from 100 to 135 feet in height. 
It rises out of the ground as a sheer 
wall, the side slope of the road re­
quiring a slice to be taken off of it. 
This piece of work was sublet to 
three station men, who started drill­
ing on July 9, 1928. Holes 15 feet 
deep and five feet apart were drilled 
on the slope line and shot. This 
method was successful until the 
third set of holes were fired, then 
the wall broke at a seam about 20 
feet back of the slope line. The ex­
cess rock was used to widen the 
bank on the outside of the road. One 
team and a stoneboat moved the ma­
terial. 

Corrugated metal pipe culverts, 
minimum diameter 24-inch, were in-
talled to take care of surface drain­

age. All culverts required were de­
livered on the section during 1928 
and were placed ahead of the grad-
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Looking south from the summit of Willow Creek pass, showing rock dyke which 
blasted away to make room for the road, and showing condition of road before finish 
Photos by courtesy U. S. Bureau of Public Roads. 

ing. Where the road crosses Trail 
Creek, and the three tributaries to 
Trail Creek, log crib timber bridges, 
10-foot span, were to be erected. No 
bridges or headwalls were built in 
1928 and very little finishing was 
done, which later was admitted by 
the contractor to have been a mis­
take. 

During the season the contractor 
worked an average force of 20 men 
and four teams. He moved approxi­
mately 35,500 cubic yards of mate­
rial from July 21 to October 17, 
working 89 shifts, averaging about 
400 cubic yards per shift. 

On Friday, September 7, 1928, a 
forest fire started at station 76. The 
steam shovel was working at this 
location at 11 :30 a. m. when work 
was suspended for the dinner hour. 
After work was stopped the right­
of-way was patrolled to see that no 
sparks had ignited any underbrush. 
The shovel was equipped with a 
spark arrester, but occasionally 
sparks had escaped and the regular 
procedure on the work had been to 
patrol the right-of-way after the 
shovel ceased working, as everyone 
realized the fire hazard in the heavy 
timber. 

One hundred and one acres were 
burned, extending from the right-of­
way eastward to the crest of the 
Continental Divide. 

The contractor suffered no loss of, 
or damage to, equipment, but paid 
for the burned timber and the sup­
pression of the fire, which amounted 
to approximately $1,200. 

The contractor, after reviewing 
his 1928 progress, was evidently im­
pressed by the amount of unfinished 
work that would have to be done 
during the 1929 season. H e opened 
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camp on June 12, 1929, increasing 
capacity from 25 men to SO m 
His superintendent was replaced 
an experienced and competent I 
man, and a timekeeper was 
ployed. After overhauling 
shovel it was started digging 
June 20. 

During this season, because of 
longer haul, more rain and some 
lay waiting for a compressor, 
shovel moved less yardage per s 
than in 1928, averaging about 
cubic yards per shift. The ave 
yardage moved per shift for b 
years was approximately 325 cu 
yards. 

A finishing crew was organ· 
and starting at station 0-00 on J 
20, worked downhill toward sta 
264, the end of the section. 
crew was composed of from lj 
20 men, three teams and one F 
truck. A new Galion grader \l 

a scarifier was provided. Pra 
cally all the side ditches on the 
tion had to be shot out and beca 
there was no compressor on 
work, the drilling was done by h 
This proved to be a slow and co 
method, but it was not until July 
when the shovel encountered m 
rial in the cut at station 217 w 
it could not handle, that the c 
tractor saw fit to secure a compr 
sor. He rented a second-hand o 
hammer compressor with a seco 
hand Fordson for power and af 
two weeks of futile effort with 
secured a new 3-hammer Schra 
compressor, the use of which 
abled the finishing crew to speed 
so that the section was finished 
tober 1. 

The cost of finishing 
tremely high. The crew 



finish the section. Two­
tof the time was spent on the 

1rd5 ~wo and one-half miles, which 
~r was roughed out by the 
10n 

,•el in 1928. . . 
bridge gang cons1stmg of a 

man, seven f!len bai:idd one te1am1 , ed constructmg n ges on u y 
'fhese structures :"ere standard 

crib timber bridges, 10-toot 
and were located at stations 

' 175-13, 196-00 and 235-60. 
I '1ogs were used for the cribs 
regon fir was secured and used 

the decks. The bridges were 
pleted September 15, 1929. 
e headwalls for the minor 

nage structures were cement 
ble masonry. The construction 
the. e walls was purpose! y de­
ed until the roadbed was prac-
all\' finished in order to save the 
II· from any damage which might 
occasioned by falling rocks or by 
mping them with fresno or grader. 
Nine thousand four h u n d r e d 
unds of explosives were used, 

h1ch were furnished by the govern­
t, and the contractor used about 

pounds which he secured from 
her sources. 
No difficulty was experienced in 
taining and keeping good labor on 
, contract. A suitable camp was 
intained by the contractor and he 

pplied good and sufficient food for 
e men. Slightly higher wages 
rre paid than the prevailing scale 

the vicinity, and the men were 
t1 fied to stav on the work. Fol­
wing is the s~ale of wages paid: 
ovel operator .... . . ... . $8.00 per day 
ovel fireman.. . . . . . . . . . 5.00 per day 
ekdrlvers . . . . . . . . . . . . 5.00 per day 

Drillers . . . . . . . . . . . . . . . . . .621h per hour 
wdermen .. . . .. .. . . . .. . .621h p r hour 
dgemen and finishing 

trew . . . . . . . . . . . . . . . . . . .621h per hour 
meters and other labor-

fl'I · · · · · , . . . . . . . . . . . . . . .50 per hour 

ection "A" a i;; constructed is an 

earth graded and drained type, 12-
foot roadway, 1926 standard. The 
initial station is 0-00, the terminal 
station is 264-00; the length is 4.834 
miles. 

On account of snow conditions the 
width of the cleared right-of-way be­
tween stations 0-00 and 105-00 is 80 
feet, whereas on the remainder of 
the section the cleared right-of-way 
is 60 feet wide. 

The largest structures are stand­
ard log crib timber culverts, 10-foot 
span, of which four were built. The 
other structures are 24-inch or 30-
inch corrugated metal pipe culverts 
with cement rubble masonry head­
walls. 

Two changes were made during 
1928 affecting both the alignment 
and grade of the located road. The 
first of these, between stations 76-25 
and 120-51.2, was considered a ma­
jor change and was covered by 
Change Order No. 1. Here the lo­
cation is on the north side of Trail 
Creek on the sidehill. The original 
line held high above the creek and, 
descending in an easterly direction 
on a slack grade, turned north at 
station 93, using a 20-degree curve, 
headed a drainage north of station 
93, then turned southeast at station 
100-50, using a 100-foot radius 
curve, then continuing to descend, 
crossed Trail Creek at station 123. 
The maximum grade on this line was 
5 per cent, the maximum curve 100-
foot radius, the length from station 
76-25 to station 120-51.2 being 
4,426.2 feet. The relocated line, util­
izing some 6 per cent grade, de­
scends along the sidehill , crosses the 
drainage on a 10-degree curve and 
connects with the original line at 
station 120-51.2. The maximum 
grade of the relocated line is 6 per 
cent, the maximum curve is 10 de­
grees, the length is 3,459.8 feet, a 
decrease of 966.4 feet. A saving of 

One o/ the standard log crib timber bridges constructed as a part of the project. Head­
walls are of cement rubble masonry. 
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$4,728.99 was estimated to have been 
made by the relocation. 

The other change occurred be­
tween stations 239-97 and 264-00. 
The original line using a 3.43 per 
cent adverse grade climbs over the 
shoulder west of the confluence of 
Trail and Willow Creeks, then de­
scends, using a 6 per cent grade. A 
200-foot radius curve was located on 
the crest of the shoulder. The re­
located line is lower than the origi­
nal line, using a one per cent ad­
verse grade to get onto the shoulder, 
and a 16-degree curve to go around 
the shoulder and then descends on 
a 3.18 per cent grade. It is 96.2 feet 
longer than the original location 
and about $400 cheaper to construct. 

During 1929 work on Section "A" 
was carried on in conjunction with 
Section "B," which was also let to 
the Pioneer Construction & Engi­
neering Corporation, on August 8 
1929. ' 

INQUIRIES RECEIVED BY A. 
A. A. CLUBS I N D I CATE 

HEAVY TRAVEL TO WEST 
THIS SUMMER 

Inquiries received by the more 
than 1,000 A. A. A. travel bureaus 
throughout the country indicate that 
many thousands of car owners are 
planning tours to the far western 
states this summer, with Colorado 
and vVyoming especially favored a 
touring objectives, according to 
Rocky Mountain Motorists, the local 
A. A. A. auto club. 

Pointing out that the ten states in 
the far west now have a $100,000,000 
road program under way, the auto­
mobile association declared that the 
speeding up of highway construc­
tion has been an important factor in 
increasing the flow of travel toward 
the Rocky Mountains and the west. 

"\\ hile only a small proportion of 
the motorists of the country have 
actually visited the west," said the 
local motoring body, "the building 
of highways and the development of 
adequate motoring facilit ies has 
strengthened the position of this 
section on the travel map of the na­
tion. 

"One of the best indications of 
this is the number of great national 
conventions being staged in this 
area. These national gatherings pro­
vide the incentive for car owners to 
take their families and combine busi­
ness and pleasure in an extended 
motor trip. All this means definite 
returns and paves the way for Colo­
rado and \i\' yoming to reap a greater 
share of the more than $3,000,000,000 
now spent annually by motorists for 
vacation travel." 
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Highway Research 
Data Distribute 

EVERY research agency has in 
its files many reports contain­
ing research data which for 

one reason or another are not ex­
tensively published, but' which 
would be of great interest to other 
workers if they knew of their exist­
ence. The Highway Research 
Board of \Vashington, D. C., fre­
quently receives copies of such in­
formation and it is the .intention of 
the Research Information Service to 

·distribute from time to time ab­
stracts of all such reports that it 
has at hand, in the belief that they 
will be found interesting and help­
ful. This circular is the first of the 
series. 

It is hoped that the laboratories 
and other research agencies will 
adopt the practice of sending to the 
board copies of all reports and data 
that can be released for this purpose. 
.Abstracts of important research ar­
ticles in publications that do not 
have comprehensive cir cul at ion 
among highway research men may 
also be included. 

The Effect of the Gradation of 
Coarse Aggregate on the Density 
and Strength of Concrete-D. V. 
Terrell, Professor of Civil Engineer­
ing, University of Kentucky. 

Results of two series of tests are 
given. The first series contained 
eight different gradations of gravel. 
The water-cement ratio was kept 
constant at .77. The mixes were de­
signed to have a cement factor of 
1.4 and to have enough sand to over­
fill the voids in the coarse aggregate 
by 25 per cent. The second series 
contained three different gradations 
of both gravel and crushed stone. 
Water-cement ratio was kept C" <::n­
stant for the gravel at .77 and .83 
for the stone. Tests made to deter­
mine slump, density and compres­
sion strength of concrete. 

Insofar as these data are con­
cerned, Professor Terrell concludes 
that the gradation of the coarse ag­
gregate does not affect the density 
or strength, but that slump is af­
fected. Also one size aggregate if 
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larger than one inch is not satis­
factory and that density decreases 
as the water content increases. 

Contracts let for excavation and 
back-filling jobs as a means of pre­
venting frost-heaving on routes to· 
be paved this year - Minnesota 
Highway News, January 4-11, 1931. 

Five contracts totaling 125,000 
cubic yards of excavation at a cost 
of $93,347 were let by the Minnesota 
Highway Department a a means of 
preventing frost-heaving. This in­
cludes excavating the undesirable 
type of soil and back-filling with 
suitable material. The amount of 
excavation on these jobs varied 
from 9,000 cubic yards to 44,000 
cubic yards. Interesting and useful 
information will be obtained by ob­
serving developments at the loca­
tions where these special subgrade 
design measures were used. 

Hot Aggregates-Their Effect on 
Concrete-Minnesota Highway De­
partment. 

The aggregates and water in these 
tests were heated to give batch tem­
peratures of 70,100 and 130 degrees 
Fahrenheit when discharged from 

the mixer. The temperature 0 
mixing water was considered 
important on account of its h 
specific heat. To obtain the 
workability, as measured by the 
table, it was necessary to add 
water to the warmer mixes. 
concrete specimens were teste 
compression and cross hen 
Time of set was determined bv 
ing several flow specimens and 
ing them at different intervals. 
results showed that the warme 
concrete, the more rapid the set 
Strength tests (3, 7, 14 and 28 d 
showed that strength decreas 
the temperature increased and 
less than half the difference 
strength was due to the additi 
water in the warmer concrete. 
additional tests made at the diff 
temperatures using a constant w 
cement ratio, the 28-day trans, 
tests showed that concrete plac 
130 degrees Fahrenheit lost app 
imately 20 per cent of its stre 

Field Tests - Concrete Curi 
(Series 1925)-By T. E. Stan 
Materials and Research Engin 
California Highway Departmen 

A section of the newly completed standard Federal Aid highway on Kenosha pall 
Park county, constructed by the State HighWIJ!Y Department, eliminating the stdP. 
srade between Denver and the western .slope. The old grade over this flwo-mile ,ecn 
wa, almost prohibitive in low for most cars. 
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ade at Davis, Yolo county, 
ests. ~rnia Standard 1-2-4 con­
Cr1!~ in 1925. All sections were 

te dt with burlap immediately 
er1 •ing and with earth on the 
r ~}g morning. The table shows 
r~~:lts secured at 14, 21, 28 and 

Deflection Deflection No. 
on Side on Side Away of 

Where Made of Load from Load Tests Remarks 

Center Joint. ... .. . . 57 50 2 Consistent results 
Half-in. Exp. Joint .. 132 17 5 Erratic results 
2-in. Exp. Joint. . . . . 197 24 5 Fairly consistent results 

s and at 1, 3 and 5 years on Transverse crack .. . 155 60 5 Fairly consistent results 

d~e~t cured with water from 0 
to 14 days. 

Average Core Strengths Watering 
Period 
(Days) 

14 

Days Years 
14 

3227 
3401 
3069 
3307 
3025 
3904 
3252 

21 28 90 1 3 5 
6130 
6460 
6280 
6490 
6480 
5820 
4930 

3789 4160 4255 4393 6230 
12 4021 4328 4823 4531 7130 
10 3616 4103 4382 4631 6620 
8 
7 
3 
0 

3404 3809 4168 5089 6436 
3483 4070 4812 4751 6176 
4241 4045 4580 4914 6770 
3349 3755 3412 3511 5203 

he strength of the section which 
n·ed no watering remained the 
tat the 5-year test period. The 

,vely close a g r e e m e n t in 
gth of the sections wetted from 
14 days, shows the importance 

effective early curing. 
The early strength data on this 

tigation were reported by Mr. 
L. :McKesson in the Transactions 
the American Society of Civil En­

rs, 137-150, Vol. 91 (1927) . 
Tests on Transverse and Center 

ts in Concrete Pavements-Re­
ed by Searcy B. Slack, Bridge 
·neer, Georgia Highways, Vol. 
No. 2, February (1931) . 

Tests of the effectiveness of dif­
nt type joints in transmitting 

from one slab to another were 
e by applying a heavy load on 
ide of the joint by means of a 
type loadmeter and by measur­
the deflection of both slabs at 
joint or crack by Ames dials. 
types of joints tested were: (a) 
weled center joint of the usual 
type; (b) a 2-inch open joint 

the pavement without dow­
e edges of the slabs being free 
ve ; ( c) an ordinary transverse 
about one-sixteenth inch wide; 
a doweled transverse joint, 
'? by a one-half inch strip of 

tnous felt through which were 
d three-fourths inch smooth 
4 feet long, spaced 2 feet 8 
center to center. One end of 

rs was greased and inserted in 
Pansion sleeve. The tests were 
hon Ge?rgia Standard pavement 
es thick at the edge, 6 inches 
at the center and 20 feet wide. 
e deflections for a load of 10 000 nd I s measured to one ten-thou-

loth of an inch show averages as 
Ws: 

The results indicate that the "V" 
type center joint with dowels is 
very effective in transmitting deflec­
tion across the joint. The dowel 
bars passing through one-half inch 
bituminous material were not effec­
tive in transmitting deflection from 
one side of the joint to the other. 
Dowel bars make it difficult to 
spade the concrete adjacent to the 
expansion joint properly and fre­
quently honeycomb or stone pock­
ets occur below or adjacent to the 
bars. Based on these observations, 
a proposed method of reinforcing 
edges of paving slab adjacent to 
transverse joints is suggested. De­
tailed drawings of the various. joints 
are given. 

New Mexico's Experience with 
High Viscosity Oil- By E . B. Bail, 
Construction Engineer- New Mex­
ico Highway Journal, February, 
1931. 

California oil of 340 viscosity 
(Engler) mixed in place with disc 
and blade gave a more stable sur­
face than did the 65-70 oils, espe­
cially in the presence of moisture. 
Such material can only be economi­
cally worked in fairly hot weather, 
unless a plant mixing method is em­
ployed. The report gives compara­
tive costs and describes the experi­
mental development of the process. 

Cement-Bound Roads in Ireland­
County Donegal- By John Caffery, 
County Surveyor. From the "Sur­
veyor and Municipal and County 
Engineer," April 10, 1931. 

A description of the resurfacing of 
seven and a half miles of cement­
bound road. It was constructed in 
half widths to convenience traffic, 
and placed non-continuously in al­
ternate SO-yard lengths. A layer of 
21h-inch stones was spread and 
rolled with an 8-ton tandem roller. 
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One inch of 1 :21;'2 mortar was placed 
over the stone base course. A coat 
of 2-inch stone was evenly spread 
on this mortar and thoroughly con­
solidated with the roller. When 
mortar appeared between the crev­
ices of the stones, the surface was 
slightly "wetted" and swept with 
coarse brooms. Total thickness of 
resurfacing was 4 inches. Cost per 
square yard, 81 cents. The road 
surface presents a mosaic appear­
ance and has cost nothing for sur­
face dressing since it was laid four 
years ago. 

The Resistance of Stone to Frost 
Action- By W . A. Kessler, Civil 
Engineer, U. S. Bureau of Stand­
ards. New International Associa­
tion for the Testing of Materials, p. 
37-44, Group B (1930). 

The object of this paper is to 
show various relations between frost 
resistance and some of the more 
easily determined characteristics of 
limestone. The results were derived 
from an extended series of tests in­
volving the commercial limestones 
of the United States. The materials 
are considered in two groups-one 
consisting of 20 limestones of con­
siderable range in characteristics, 
while the other comprises 13 lime­
stones of the same type and similar 
characteristics. Of the properties 
studied, strength and absorption ap­
pear to be of considerably more 
value in judging frost resistance 
than saturation co-efficients or wet 
strength reduction. 

Structure of Weather-Resisting 
Rocks- By A. L. W. E. Van Der 
Veen, Civil Engineer, The Hague 
(Holland) . New International As­
sociation for the Testing of Mate­
rials, p. 10-12, Group B (1930) . 

Fossilization ( cementation) of a 
sediment is accomplished by solu­
tions circulating in its interstices. 
The microscope reveals the miner­
alogical composition of the sediment, 
and the nature of its cement. The 
chemical analysis of a weather-re­
sisting rock may suggest that some­
thing is wrong within, whereas the 
microscope reveals that the danger­
ous atoms are locked up in most re­
sisting minerals. There follows a 
description of the relation between 
genesis and weather-resistance of 
some sandstones and marbles. lJ! 
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YAN'TU WELLI, Kt.Jot 

OUI A. RALL. Cl17 Aiteru, 

CttmellmtD•ll--larit 

JIAOOHEY D. KOO'lff 

BANlY E. ROACH 

':; µ "' a 

Standard 011 Co. 

South Bend, Indiana, 

Gentlemen:-

CITY CLERK"S OFFICE 
TAI.MAR a. ARNOLD, Clerk 

coimcU.,a 
&H Ward-DR- CALVIN' & CAIUUT 

:lad. W..,._VICTOR 1 PORTER 

J:rd War'-ROT O ct.AVUR 

ttb War'-OEOROI W. BL\LS 

.. 

Delphi, Ind. January 2 1 , 1931. 

After pavin1 some of the streets 1n our City with Cut 

Baek Asphalt, we are Yery well pleased with results and the 

economical coat of putting down the p~Yement. We have nearly all 

Cut Baek streets in Delphi. 

Wa are resurfacing some of the streets eaeh year to 

water p=oof them and keep the same in good condition. We extend 

12'[! ~. Uwtf<'il&J/. 

our streets, 

Committee on 

Streets & Alleys. 

Stanolind Cut- Back Asph1 

Makes Good Low Cost 
Roads Possible 

Stanolind Cut- Back Asphalt has made M 
possible to give taxpayers of this country 
durable low cost paved roads. Stanolind 
Cut-Back Asphalt likewise has made it poi. 
sible for highway officials to build more 
miles of smooth riding, durable secondary 
roads at a relatively low cost. Stanolind 
Asphalt and Road Oil have been important 
factors in lifting numerous rural communitt11 
up "out of the mud." 

Many highway officials hove testified to 
the economy and satisfactory performance 
of roads and streets constructed with Stan­
olind Cut-Back Asphalt in letters similar to 
the one shown here. Performance such 111 

referred to in this letter is not at all excep. 
tional with roads and streets constructed 
with Stanolind Cut-Back Asphalt. 

Today when economy is the watchword 
of the country and every roadbuilding dal• 
lar needs to be used to the best advantage, 
state, county and city highway officials are 
favoring Stanolind Cut-Back Asphalt as a 
means of getting most value from their road 
building dollars. 

STANDARD 
ASPHALl 
ROAD OIL 
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10 BILLION DOLLARS 
That's the sum which the taxpayers 

of this nation propose to spend dur­

ing 1931 for building roads. 

To give the people a greater 

return on their money with more 

miles of paved roads, suitable for 

all traffic, careful financial plan­

ning is as essential as good 

road construction. Able manage­

ment in financing of roads requires 

careful consideration of four basic 

factors. 

Cost of construction 

Interest on investment 

Cost of maintenance 

Earning power and returns 
from the road. 

The advantages of low cost roads are 

obvious ... more miles of good roads 

per dollars invested ... smaller in­

vestment per mile of road, making 

considerable saving in interest . . . 

comparative high earning power of 

such roads ... resulting in higher 

return on road building investment. 

And low cost roads constructed by 

the methods we recommend have 

every desirable quality of good roads 

... durability, low maintenance cost, 

smooth easy riding surfaces. 

We will gladly inspect any par­

ticular road or street and advise as 

to the best methods of low cost 

construction. 

STANDARD OIL COMPANY 
(INDIANA) 

910 South Michigan Avenue Chicago, Illinois 
106 

STA NOLIND 
CUT-BACK 
A S PHALT 
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Digest of New 
Highway Law 

SEVEN laws were enacted by the 
last general assembly affecting 
state high ways and motor traf­

fic. The principal law enacted was 
the Hoover motor code, which abol­
ished the old speed limit of thirty­
five miles per hour; revised the ad­
ministration of the motor vehicle de­
partment under the supervision of 
the secretary of state; changed the 
method of taxation from factorv 
price to weight; and sets a maxi­
mum weight limit for trucks. 

Other new laws enacted include 
authorization of the use of convict 
labor on certain state roads; a stat­
ute relating to the excise tax on gas­
oline and increasing the bond for 
gasoline dealers; a law providing 
for the regulation of private car­
riers operating over state roads; a 
law relating to the method of issu­
ance of motor vehicle license plates; 
and a law requiring the state audi­
tor to make an annual audit of state 
road funds by the counties. 

Following is a digest of the sev­
eral new laws now in effect: 

HOUSE BILL NO. 56 
By Representatives LaFollette, Johns, 

Anderson, Phelps, Albright and Col­
lier, and Senator Simonson. 

Relative to motor and other vehicles, 
providing a penalty for the violation 
thereof and repealing all acts and parts 
of acts in conflict therewith. 

Provides for the reorganization of the 
motor vehicle department, under the 
secretary of state and the employment of 
a motor vehicle supervisor. 

Requires the filing and tabulation of 
accident reports; designates county 
clerks as agents of the department in 
the sale of tags; provides for the exami­
nation and licensing of chauffeurs and 
private drivers; empowers department to 
refuse license to any vehicle deemed un­
safe to be operated; sets a minimum of 
$5 registration fee on passenger cars; a 
fee of $2 on motorcycles and a minimum 
of $10 on motor trucks, and a minimum 
fee of $10 on trailers. 

The new law also requires every driver 
of a car or truck to have a driver's li­
cense; makes it unlawful for a child un­
der fifteen years to drive a motor ve­
hicle; gives the department authority to 
examine applicants before issuance of a 
driver's license. 

The new law revokes the old thirty-

Page 1~ 

five-miles-per-hour speed limit and re­
quires every person to "drive at a care­
ful and prudent speed not greater or 
less than is reasonable and proper, hav­
ing due regard to the traffic, surface and 
width of the highway-nor at such speed 
as to prevent him from retaining com­
plete control of said vehicle." 

A minimum speed limit of thirty miles 
per hour has been fixed by the secretary 
of state on certain state roads, and the 
use of glaring and dazzling headlights 
is prohibited. 

The new law is embraced in 150 sec­
tions and covers practically every phase 
of the licensing and operation of passen­
ger cars, trucks, trailers, tractors and 
motorcycles upon the public highways of 
the state. 

Enforcement of the law is placed in 
the hands of the motor vehicle depart­
ment and local peace officers. 

HOUSE BILL NO. 549 
By Representatives Phelps and Johns. 

Relating to the employment of state 
prisoners on the construction of State 
Highway No. 78. 

Provides that the warden of the state 
penitentiary shall have charge of the 
camps and state engineers in charge of 
the work. 

State Highway No. 78 is commonly 
called the Holy Cross Trail, leading from 
Dillon to Redcliff. 

HOUSE BILL NO. 248 
By Representatives Morris and Hallar, 

Phelps, Johns, Joe Anderson and 
Rogers. 

Relating to an excise tax on motor 
fuel and to provide for the disposition 
of the funds d'erived therefrom and to 
repeal chapter 139 of the Sessions Laws 
of 1929. 

Provides for a flexible bond up to 
$20,000 for gasoline dealers, in place of 
the maximum of $3,000 that was pro­
vided for in the 1929 statutes. 

Exempts the state and any of the 
state's political subdivisions from the 
payment of the four-cent gas tax. 

Requires an annual permit from the 
state oil inspector for all persons, firms 
or corporations claiming a refund of the 
state gas tax. this permit containing, 
among other things, a description of the 
machines in which motor vehicle is to be 
used and for which refund may be 
claimed. 

Allows the state oil inspector not to 
exceed one per cent of the collections for 
the conduct of his office. 

HOUSE BILL NO. 497 
By Representatives Kelso, Burnett and 

Brighton, and Senators Evans and 
Ehrhart. 

COLORADO HIGHWAYS 

Relating to the employment of 
victs on the construction of a road 
tween Canon City and Salida. 

Provides that the state highway e 
neer, with the consent of the state hi 
way advisory board and the approval 
the governor, may appropriate mo 
from the state highway fund for 
purpose of employing inmates of 
Colorado state penitentiary, and payi 
the expenses of equipping the neces 
camps for theil"' accommodation 
gether with the expenses of maint~ini 
such camps in and about the cons 
tion of that portion of the state hi 
way system between Canon City a 
Salida. 

The warden, with the approval of 
board of corrections, shall, on requ 
of the state highway engineer, 
such number of able-bodied convicts 
the highway engineer may require, a 
the warden shall .have full control 
supervision of whatever camps may 
established. The engineer in charge 
the construction work shall have 
charge of all labor. 

HOUSE BILL NO. 173 
By Representatives Johnson, Rog 

Kavanaugh, Johns and Holland, a 
Senators Nelson, Simonson, Ki 
Headlee and Lashley. 

Providing for the regulation of 
u~e of public highways by private c 
riers for hire, and prescribing the co 
pensation to be paid for the use of su 
highways in carrying on such businea 

Requires private carrier to obtain 
permit , from the state public utiliti 
commission; fixes tax on freight or e1 
press service at five mills per ton mil 
and for passenger service at one mill 
passenger mile for all revenue busine 

Requires operators to keep a dailf 
record of all motor vehicles used on pu 
lie highways during the current mont 
Special tax is collected in addition to the 
regular license fees or taxes imposld 
upon motor vehicles. 

Motor vehicles using solid tires i 
whole or in part are required to pay 25 
per cent more than those using pneu· 
matic tires. 

All moneys collected by the utiliti 5 

commission under the provisions of the 
new law are to be used for the construe. 
tion and maintenance of state roads, r, 
per cent going to the state highway de­
par tment and 25 per cent to be appor· 
tioned among the various counties. 

Every private carrier is required .t 
file with the commission a liability I~ 
surance policy, or a surety bond in su 
sum as the commission may deem nee~· 
sary to adequately safeguard the publit 
interest. 

( Continued on page 23.) 
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State Road Work (jives Many Jobs 
LD Man Unemployment was 0 given a knockout punch dur­
ing the month of May by the 

te Highway Department. 
More than 3,000 men were given 
·ployment in all parts of the state 

t ough the expenditure of nearly a 
illion dollars by the department 

through contractors and the regular 
maintenance forces. At the same 
tnne the various counties of the 

te were getting their local road 
grams well under way and hun­
ds of men were employed in this 
rk. 

While the state and counties were 
oder way with their programs, the 
,•ernment was hitting its stride 

1th various road projects in the 
1fferent national forests of the 
ate. 
~!together, it is estimated that 
mething over $2,000,000 was paid 

ut to workmen engaged on con-
ruction and maintenance projects 

n Colorado during the month of 
lay, according to reports reaching 
tate Highway Engineer Chas. D. 

\ ail. 
The disbursement of the State 

Highway Department for the month 
f May totals $910,819.25, as fol­

lows: Federal Aid projects, $703,­
lpl; state projects, $71,582.03; 

maintenance, $98,106; maintenance 
qu!pment, $12,206.20; p r o p e rt y 
mpment, $7,800.21 ; surveys, $2,­

~ -?4; traffic signs and census, 
19J.03; administration, $14,358.23. 
This was an increase of over $300,­

over May, 1930, when the total 
d1 bursements were $653,418.34, as 
1llows: Federal Aid projects, $353,-

171_.33; state projects, $54,551.06; 
ma1~tenance, $119,337; maintenance 
qu~pment, $105,695.25; property 

equrment, $3,~46.61; surveys, $1,­
- · 9; traffi_c _signs and census, $1,-
131.19; adm1111stration, $14,738.01. 

The receipts of the State High-· 
ay Department for l\Iav 1931 
ere $702,058.94, as follows: 1United 
:.ates government, $323,734.85 ; gas­
me tax, ·$367,200; internal im­

pro02e4ment, $5,100; highway receipts, 
, .09. 

Receipts for May, 1930, were : U . 
~/overnm en~, $67,63~.65; gasoline 
• ~392,~ ; mternal improvement, 

a tot 1; highway receipts, $4,601.52; 
T a of $469,239. 17. 

me ~e de1;>artment's financial state­
t t~' e?d1?g May 31, 1931, is inter­

g 111 its showing of the great 
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business to which the building and 
maintenance of highways has grown 
in Colorado. 

The total balance at the beginning 
of June was $905,753.57, and re­
ceipts during the past month of $2,-
485,602.72, with total disbursements 
during the month of May of $2,624,-
672.58, plus disbursements of $21,-
061.10, from the special 3 per cent 
gasoline tax fund. 

Contracts calling for the expendi­
ture of nearly $5,000,000 are being 
executed for the State Highway De­
partment. This is the greatest 
amount of work the department has 
had underway at this time of the 
year jn its entire twenty-one years 
of existence. , 

Engineering costs are the lowest 
in the history of the department. 
The state law allows 10 per cent of 
the contract price on all projects for 
engineering expense. On some of 
the projects already completed this 
year the engineering expense has 
run as low as 3 per cent, while the 
administration cost has shown a 
steady decline, considering the great 
amount of work in progress. 

The decrease in engineering cost 
has been brought about by big proj­
ects which the governor, advisory 
board and highway engineer bud­
geted this year. Bid prices by con­
tractors on the work also have been 
the lowest in the history of the de­
partment. Lack of work in other 
fields of construction attracted a 
large number of railroad contractors 

to the local highway construction 
program, and they have made attrac­
tive prices on work in order to keep 
their equipment and employe organ­
izations together. The size of the 
contracts let by the department also 
has enabled contractors to purchase 
heavier and more modern equip­
ment and this has brought about 
lower bid prices. 

On government road projects 
more than 600 men are being given 
employment at the present time. 
Virtually all the government road 
projects are in national forests and 
parks and are being handled by con­
tractors. Laborers are hired by the 
contractors and not by the bureau 
of public roads. 

The standard wage scale for la­
borers on road work is 50 cents per 
hour, or $4.00 per eight-hour day. 
While it is not written in their con­
tracts, all concerns having contracts 
with the highway department have 
accepted as an unwritten rule that 
they must pay their men $4.00 per 
day on all state road work. This 
rule is understood between the con­
tractor and the state highway engi­
neer when the work is let on con­
tract. 

By July 1 the government through 
the bureau of public roads will have 
work under way on more than 
twenty projects in the parks and na­
tional forests in Colorado. Total 
cost of these projects will be over 
$3,000,000, and contracts already let 
call for their completion this year. 

Comparative Statement 

COLORADO STATE HIGHWAY DEPARTMENT 

For the Month of May, 1930 and 1931 

RECEIPTS 
1930 

U.. S. Government ...................... .................................. $ 67,637.65 
G<ts Tax .................................... .. ................ ... ............... 392,000.00 
Internal Improvement...... .................................... ..... . 5,000.00 
ff ghway Receipts .... ............ ...................................... 4,601.52 

$469,239.17 
DISBURSEMENTS 

Federal Aid Projects ............................... ................... $353,171.53 
f'tate Projects.................................. .. ........................ .. 54,551.06 
Maintenance ...... ........... .... ... .......... ............... ...... .. ....... 119,337.90 
Ma' ntenance Equipment ............... .. ........................... 105,695.25 
Prc.pe:-ty and Equipment.. ..................................... ... 3,146.61 
~urveys .................................... .................................... 1,046.79 
Traffic Signs and Census.......................................... . 1,731.19 
Admin'stration .......................................................... 14,738.01 

$653,418.34 
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1931 
$323,734.85 

367,200.00 
5,100.00 
6,024.09 

$702,058.94 

$703,281.01 
71,582.03 
98,106.00 
12,206.20 

7,800.21 
2,890.54 

595.03 
14,358.23 

$910,819.25 
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HALLENBECK 
-. AND • 

SWITZER 

A Ne~"Quick·Way 
Truck 
Shovel ... 
Delivered to Hallenbeck & Switzer. Their first work 
was dragline work near Hayden, Colorado. The next 
move overland to Pitkin county near Aspen, Colorado, 
nearly 175 miles away-and it traveled on its own 
power in record time. 

It's the "QUICK-WAY" to the job-
The "QUICK-WAY" to do the job-and 
The "QuicK-W A y" to the next one. 

"QuicK-W AYs" are built "right" m Colorado 
and we sell , em. 

B. W. MOORE EQUIPMENT CO 
120 WEST 6TH A VENUE. 
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Three "Quick·Way" 
Truck 

=-

Shovels ... 
Delivered to the State Highway Department mounted 
on Liberty trucks June 21, 1931, just one week after 
receiving their order. "Qu1cK-W AYs" will do the 
many odd jobs for the department economically and 
satisfactorily, just as they are for Pueblo, Las Animas, 
Gunnison, Delta and Montrose counties. "Watch 
them work when you pass one." 

R. W. Moore Equipment Co. 
l20 WEST 6TH A VENUE- TABOR 1361 DENVER, COLORADO 

"Colorado's Largest and Oldest" 
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New Roads Uncover 
Hidden Lake 

(Continued from page 6.) 

tinguished Irish sportsman, Sir 
George Gore, whose peculiar tastes 
led him in 1855 to abandon the luxu­
rious life of Europe and bury him-
elf for more than two years among 

the savages in the wildest and most 
unfrequented glens of the Rocky 
Mountains. 

The outfit and adventures of this 
titled Nimrod, conducted as they 
were upon a most gigantic scale, 
probably exceeded anything of tl~e 
kind ever before attempted on this 
continent, and the results of his ex­
ploits will compare favorably with 
the performances of Gordon Cum­
ming in Africa. Colonel Marcy, who 
knew Sir George Gore, continues: 

"Some conception may be formed 
of the magnitude of his equipment 
when it is stated that his party con­
sisted of about fifty persons, com­
prising secretaries, stewards, cooks, 
fly-makers, dog tenders, hunters, 
servants, etc. He was provided with 
a train of thirty wagons, besides 
numerous saddle horses and dogs. 

"I met Sir George at St. Louis 
soon after his return from the moun­
tains, and found him affable and 
communicative. He related to me 
several of his adventures with the 
Indians, and showed me his guns 
of various descriptions and calibres, 
suited to the destruction of all kinds 
of game, and upon them I observed 
the names of J oe Manton, Purdy, 
Westley Richards, and other cele­
brated makers. He informed me 
that during hi s protracted hunt he 
had slaughtered the enormous ag­
gregate of forty grizzly bears, twen­
ty-five hundred buffalos, besides 
numerous elk, deer, antelope, and 
other 'small' game. He had brought 
back with him a host of trophies, 
which would be abundant vouchers 
for his performances on his return 
home. 

"Some persons will probably think 
it a very strange infatuation that a 
nobleman like Sir George, possess­
ing an income of some $200,000 per 
annum, should voluntarily withdraw 
from all society, and retire to the 
wilderness among savages for two 
long years, exposed to all the perils 
and privations consequent upon such 
a life; but I assure the denizens of 
cities that he required no sympathy 
from them, as he was one of those 
enthusiastic, ardent sportsmen who 
derived more real satisfaction and 
pleasure from one day's successful 
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hunting than can possibly be imag­
ined by those who have never par­
ticipated in this exhilarating and 
healthful amusement. Besides, he 
returned home with a renovated con­
stitution, good health and spirits, 
and a new lease of perhaps ten years 
to his life and, finally, he had seen 
something of life out of the ordinary 
beaten track of the great mass of 
other tourists. 

"Bridger often spoke to me about 
Sir George Gore, and always com­
mended him as a bold, dashing, and 
successful sportsman, a social com­
panion, and an agreeable gentle-
1nan." 

Colonel Marcy gives us a detailed 
and lively picture of the first white 
man to camp at Black Lake, and the 
hunter from across the Atlantic for 
whom the "back wall" of Black 
Lake, the towering Gore Range, is 
named. 

Making a fill on sidehill on the Willow 
Creek project, which has been converted into 
one of the most beautiful mountain boule• 
vards in Colorado. 

Sir George's habit was to sleep 
until about ten or eleven o'clock in 
the morning, when he took his bath, 
ate his breakfast, and set out gener­
ally alone for the day's hunt ; and 
Bridger said it was not unusual for 
him to remain out until ten o'clock 
at night, and he seldom returned to 
camp without augmenting the cata­
log of his exploits. 

His dinner was then ordered, to 
partake of which he generally ex­
tended an invitation to Bridger, and 
after the repast was concluded, and 
a few glasses of wine had been 
drunk, he was in the habit of read­
ing from some book and eliciting 
from Bridger his comments thereon. 
His favorite author was Shakes­
peare, which Bridger "reckon'd was 
a leetle too high-falutin· for him." 
Moreover, he remarked that he 
"rayther calculated that thar big 
Dutchman, Mr. Full-stuff, was a lee­
tie bit too fond of lager beer," and 
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suggested that probably it tn' 
have been better for the old ma 
he had imbibed the same amoun 
good old Bourbon whi skey. 

Bridger seemed deeply intere 
in the adventures of Baron hi 
chausen, but admitted, after 
reading was fini shed, that "he'd 
dogon'd if he swallered everyt 
that thar Barren Mountcha, 
said, an' he thought he was a du 
liar." Yet, upon farther reflec 
he acknowledged that some of 
own experiences among the Bi 
feet would be equally marvelou 
writ down in a book." 

One evening Sir George e 
tained his auditor by reading to 
Sir "\\' alter Scott's account of 
battle of vVaterloo, and aften 
asked him if he did not regard 
as the most sanguinary battle he 
ever heard of. To which Bri 
replied: 

""\Vall, now, Mr. Gore, that 
must'a bin a considdible of a sc 
mage, dogon my skin ef it must 
them Britishers must'a fit be 
thar than they did down to H 
leans, whar Old Hickory gin um 
forkedest sort o' chain-lightnin' t 
perhaps you ever did see in all 
born days !" 

And upon Sir George's expres 
a little incredulity in regard to 
estimate Bridger placed upon 
battle, the latter added: "You 
jist go yer pile on it , Mr. Gor 
you can, as sure as yer born." 

CRIPPLE CREEK IS WORL 
GREATEST GOLD MINE 

CAMP 
Cripple Creek is possibly as 

miliar to persons in all parts of 
world as Denver. It is the wort 
greatest gold producing area and 
situated in the bowl-shaped val 
of an extinct volcano and in 
heart of the Rockies. 

Cripple Creek has figured in m 
fiction, magazine articles and mot 
pictures than any other town in 
country. Its boast is that it has m 
more millionaires than any o 
gold-producing place on the gl 
The annual gold production of I 
mines now is around $6,000,000, 
mines have produced more I 
$400,000,000 in gold. 

Cripple Creek is easily reach 
over a marvelous automobile r 
from Colorado Springs and also 
railroad. State highways enter 
district from three sides, inclupd 
two branches of the Pikes 
Ocean-to-Ocean and the fa 
Phantom Canon route, as well a· I 
road from Colorado Springs. 



Concrete Saves 
Gasoline 

loads 
That 
Last! 

Tests conducted by impartial observers show that a gallon 

of gasoline carries you more than twice as far on a Concrete 

Road as on a dirt road and one-third farther than on gravel. 

In addition to being non-skid, rigid and lowest in main­

tenance cost, Concrete Roads assure a marked saving in gaso-

line. Their all-around economy goes a long way toward pay­
ing for them. 

Concrete gives you more pavement value for each dollar 

invested than any other type. 

Demand Ideal Portland Cement and secure an honest prod­

uct of undisputed quality. Every barrel tested and guaranteed. 

Colorado Portland Cement: Company 
DENVER NATIONAL BUILDING DENVER, COLORADO 

Concrete for Permanence 
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NEWS 
Gasoline sales and gasoline taxes 

during the record tourist years of 
1929-1930 reflect these facts: Gas 
consumption- 1929, 155,000,000 gal­
lons; 1930, 170,000,000 gallons. Gas 
tax collected- 1929, $5,560,000; 1930, 
$6,642,000. 

Treacherous \"1\T olf Creek, once the 
most feared, dangerous and rugged 
of all Colorado passes, will soon be 
tamed by modern engineering prow­
ess, according to the Monte Vista 
Tribune. Summer traffic is now 
traveling over the pass. Eight miles 
of new roadway is now under con­
struction between Twin Bridges and 
Del Norte. Three shifts of work­
men are employed on the job. Gravel 
surfacing has been placed on four 
miles of the new work. 

\"1\T ork of oil surfacing the road be­
tween Longmont and Lyons in 
Boulder county is nearing comple­
tion. This work will cost $60,000, 
one-half of which is contributed by 
Boulder county. The oil processing 
is being done under the supervision 
of the State Highway Department. 
This is one of the main routes to 
Estes Park. 

Twenty-five miles of roads in 
Yuma county will be widened and 
elevated during this summer, ac­
cording to William Heindel, road 
supervisor. Most of this work will 
be done on State Road No. 51, north 
and south of vVray, the county seat. 

Four miles of concrete pavement 
has been completed between Man­
zanola and \ roman on the Santa 
Fe Trail. It will be opened to traffic 
around .July 1, after the curing 
process. This completes the paving 
between Manzanola and Rocky 
F ord. 

The new road between Palisade 
and DeBeque along the Colorado 
river was opened on June 14. Ap­
propriate ceremonies dedicating the 
new road were held by the Grand 
Junction lodge of Elks. A monu­
ment honoring western olorado 
pioneers was unveiled by the Elks. 
Speakers included Dr. F. C. Luke, 
of Palisade ; Dr. P. A. Materoli; 
Charles J. Moynihan, of Montrose, 
and \i\Tilliam \Yeiser, Grand J unc­
tion, member of the State Highway 
Advisory Board. This is one of the 
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OF THE u\10NTH 
most important highway improve­
ments made on the western slope. 
Fourteen miles of new roadway was 
constructed through the canon, cost­
ing $500,000. 

On June 16 Edward Selander, con­
tractor, completed the pouring of 
concrete on ten and one-half miles 
of pavement between Kersey and 
Fort Morgan. One week later J. B. 
Bertrand, Inc., contractors, com­
pleted concrete work on a connect­
ing link ten and one-quarter miles 
in length. Traffic is now moving 
over a part of this new pavement. 

Plans are being formulated for a 
tri-county celebration to mark the 
opening of this important highway 
improvement. \\'hen put in use this 
road will be paved from Denver to 
Sterling, with exception of two small 
sections. 

More than 4,000 men are now em­
ployed on state, county and Federal 
road projects in Colorado, accord­
ing to a survey ju t completed by 
the State Highway Department. 

State Highway Engineer C. D. 
Vail made an in pection tour of 
western slope roads the week of 
June 15. He looked over plans for 
the new road between New Castle 
and Glenwood Springs, which the 
department expects to get under 
way during July. 

On May 28 Frank Hoffman, con­
tractor, was awarded a contract for 
three miles of gravel surfacing in 
Byers canon west of Hot Sulphur 
Springs in Grand county. The bid 
price was $18,191. 

Nine and one-half miles of grad­
ing and gravel surfacing will be con-
tructed by the State Highway De­

partment between Gunnison and 
Parlin. Bids for this work were to 
be opened on June 23. 

The Highway Department will 
receive bids on twelve miles of 
gravel surfacing on State Road No. 
4 in El Paso county east of Colorado 
Springs. 

Contract for the construction of 
two and one-half miles of heavy 
grading between Leadville and Cli­
max has been let to Cole Brothers. 
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This is a U. S. Forestry pr01 
The estimated cost is $60,()0(j. 

Hamilton & Gleason, contrac 
were low bidders on eighteen 
one-half miles of grading and g 
surfacing work betweetL Dee 
·and Limon in Elbert county on J 
16. Their bid was $240,319. 

Construction of ten miles of n 
roadway over Rabbit Ears Pass 
been contracted by the U. S. Bur 
of Public Roads. The project i 
cated b et w e e n Kremmling 
Steamboat Springs, and conn 
with work completed last fall b) 
State Highway Department on 
east slope of the pa s. Cook & 
som, Ottawa, Kan., contractors, 
doing the work. Their bid for 
contract was $149,548. Work 
continue throughout the sum 
and the road will be ready for tr 
early next year. 

On June 12 the State High 
Department announced the foll 
ing low bidders on five road proj 
located in various parts of the sta 

No. 2-R-11, 3.13 miles of gra 
surfacing south of Trinidad on hi 
way No. 1 in Las Animas cou 
J. H. Miller & Co., of Denver, , 
$80,967. 

No. 211-B, 2.725 miles of grad 
and surfacing north of Hamilton, 
highway No. 13, in Moffat coun 
the Utah Construction Company 
Ogden, Utah, with $93,720.40. 

No. 144-F-2, 10.386 miles of s 
facing north of Fort Collins, 
highways Nos. 14 and 123, in L 
mer county, M. R. Deakin of F 
Collins, with $21,945. 

The Colorado Builders Sup 
Company, with $845.10, and the M 
west Steel & Iron Company, 1. 

$2,479.40, were low on reinforc1 
and structural steel, respectively, f 
a new bridge to be built on the c 
tinuation of Broadway south of E 
glewood, on the Littleton road. 

Contracts have been made by I 
Highway Department with vV 
Morgan & Burnett for the const 
tion of five miles of gravel-surfac 
highway east of Bayfield in A;rc~ 
leta county. Completion of this 1 
provement will eliminate one of0t 
worst stretches of road between 
rango and Pagosa Springs. 

June.I 



;ioNEER GRAVEL EQUIPMENT ..... 
~e J./ga9ue OJook .· 

Of 
1tOAD 
&UILDIN~ 

Do you remember the story of the 7 League 
Boots? He, who wore them, could cover seven 
leagues (21 miles) at a step. Wonderful boots, 
but not more wonderful than Pioneer Portable 
Gravel Equipment, which makes possible enor­
mous strides in road building, eliminates long, 
expensive hauls, and provides required capacities 
of low-cost gravel. 

Below is picture of Pioneer Duplex Screening, 
Crushing and Loadin!{ Plant at work on new 
Boulder City-Hoover Dam Highway. Plant is 
furnishing all gravel required. It is owned by 
Pet Cline of Las Vegas, sub-contractor on this job. 

~~n11r Duplex Is of sturdy, rugged construction, buUt to wilhst1nd the 
"""dtrd Punishment of screening ind crushing. SKF and Timken bearings are 
d on 111 vital moving parb. These reffnemenb prevent ovtrhHtlng or 
llbuctlve wur and Insure constant and economical operation of plant, 

Wrile for 3-color Descriptive B,oadslde No. 97 

~.oneer Gravel Equipment Manufacturing Co. 
•nneapolis 151 S Central Avenue Minnesota 

ELTON T. FAIR CO., Distributor 
1611 W AZEE STREET, DENVER, COLO. 

ROAD 
BUILDERS 
SUPPLIES 
To FURNISH road builders with the 

necessary supplies on one order, one 
shipment and one invoice, promptly 
and at lowest prices is a service which 
we render to the builders of western 
highways. Among the hundreds of lines 
which we distribute in this region are 
Leschen Wire Rope, Hubbard Guard 
Rail Fittings, Woods Shovels, Colum­
bian Manila Rope, DuPont ExplosiYes 
and many kindred lines. Mail us your 
orders, telephone or wire us. 

COLORADO BARBED 
WIRE is one of the 

products which we sup­
ply in quantity to road 
builders. T h e t w o -
point Colorado Perfect 
Galvanized Cattle Wire 
meets all state and fed­
eral requirements. 

T OLEDO TORCHES use 
only about half the 

k e r o s e n e of other 
Torches and the 18-in. 
wick is guaranteed to 
last for one year. The 
patented hood of the 
burner keeps out rain 
and snow and regard­
less of the weather your Toledo Torches 
can be counted upon to burn all night. 

WRITE OR TELEPHONE 

Seventeenth and Blake Streets 
DENVER 
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New Highway Equipment and Materials 

Gyratory Orushers.-The Allis-Chalmers 
Superior McCully fine-reduction gyratory 
crusher is described exhaustively in Bul­
letin 1461-B issued by the Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. 

Armco Metalcui b.-A new pamphlet on 
Armco Metalcurb has been issued by the 
American Rolling Mill Co., Middletown, 
Ohio, to give more complete information 
about this new product, which is designed 
to reduce road construction and mainte­
nance costs. 

Leaning Wheel Graders.-Caterplllar 
Tractor Co. has brought out a new book 
describing the Caterpillar "30" Leaning 
Wheel Grader. 

Dirtmovers.-A new booklet featuring 
Ateco Hydraulic Dirtmovers has just been 
issued by the American Tractor Equip­
ment Co., of Oakland, California, and Pe­
oria, Illinois. It tells a tale graphically 
and pictorially of wider, safer and 
smoother roads, of smoother landing fields 
for airports, of lower costs on big and lit­
tle excavation jobs, and of Ateco's accu­
rate control, careful design and sturdy 
construction. 

Copies of this BullEtin No. 131 may be 
obtained from the factory either in Oak­
land or Peoria and from any "Caterpillar" 
dealer. 

Accessories, Motor Truck.-Truck acces­
sories-winches, power take-offs, derricks, 
special bodies, earth boring machines, 
and trailers of all capacities are described 
in a series of folders issued by the Four 
Wheel Drive Auto Company, Clintonville, 
Wisconsin. 

Culverts-Large Diameter.-Ease a nd 
speed of installation, economy, a full­
width roadway and durable, maintenance­
free service are listed in the new catalog, 
"Armco Large Diameter Corrugated Pipe," 
as the advantages following the use of 
larger diameter culverts in meeting small 
bridge requirements. Catalog No. 8 will 
be sent free on request. Address Armco 
Culvert Mfrs. Association, Middletown, 
Ohio. 

Orushers.-Pioneer Gravel Equipment 
Manufacturing Company, Minneapolis, 
Minnesota, publishes complete 80-page 
manual, showing blueprint sketches of 
set-ups in pit or quarry of the eleven dif­
ferent sizes of Pioneer Crushing Plants. 

Up-to-date information on Stone Crush­
ers, Stone Spreaders, Unloaders, Drags 
and other contractors' equipment from the 
Galion Iron Works & Mfg. Co., Galion, 
Ohio. 

J. D. Adams Co. has announced that all
Adams motor graders are now of electri­
cal welded construction throughout. The 
company also announces a new tandem 
drive, with four driving wheels for Adams 
motor graders. 

Three advantages claimed for the Ad­
ams tandem drive are: First, equal weight 
is carried on all four drive wheels which 
pivot around the tractor axle, giving each 
drive wheel equal traction. Second, the 
front end of the tractor is supported in 
the grader frame, thereby utilizing a con­
siderable portion of the tractor's weight 
as effective weight on the blade. And 
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Commissioners I. B. Rogers and Frank Pat­
terson with one of the new Wehr graders 
recently purchased for maintaining roads in 
Las Animas county. 

third, all drive chains, sprockets and 
bearings are completely enclosed in dirt­
proof housings, greatly increasing the life 
of all these parts. Each drive wheel is 
driven by a separate roller chain, and the 
tractor and the wheel axles are mounted 
on ball and roller bearings. 

Tires for the Adams tandem drive are 
40 in. x 8 in., 12 ply heavy duty pneumat­
ics. They are furnished with puncture­
proof tubes. These tubes are stated to 
eliminate the question of flat tires from 
punctures, because they are self-sealing. 
The special rubber of the tube presses 
tightly against the penetrating object, re­
tains air and closes the hole when the 
object ls removed, with no loss of air 
pressure. They are said to practically 
eliminate motor grader tire trouble. 

Adams motor graders are furnished 
with McCormick-Deering, Allis-Chalmers, 
or Case tractor power units, and with 
solid tires, with pneumatic tires in the 
single or tandem drives, and with steel or 
rubber crawlers. The new Adams catalog 
No. 31 completely illustrates and describes 
Adams motor graders and the new tandem 
drive. A copy will gladly be sent on re­
quest to J. D. Adams Company, Indianap· 
olis, Ind. 

Showing a Bucyrus-Erie gas-air shovel owned 
by Contractor E. H. Honnen in "heavy go· 
ing" on Berthoud pass, keeping a fleet of 
trucks busy moving excavation. 
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Gravel Plant.-A new broadsid
e issued by the Pioneer Gravel Equ( Mfg. Co. illustrates and describes t model Pioneer washing, screening 

Ing and loading plant. This is a Po single unit plant for producing crushed gravel and sand. Another side also just issued illustrates 8 scribes the Pioneer Duplex acr crushing and loading plant. 
"Asphalt for Every Purpose," a 4 

illustrated booklet describing Sta Asphalt products, is now ready for 
bution. Recently published by the 
ard Oil Co. of Indiana, 910 So. Mi 
Ave., Chicago, Ill. 

Complete directions for surface 
ment and bituminous surfacing wit 
Back Asphalt are contained in a 3 
data book just issued by the Standa 
Co. of Indiana, 910 So. Michigan 
Chicago, Ill. 

New Motor Patrol.-A new road 
tenance machine has been added to 
line of the Caterpillar Tractor Co., P 
Ill. The machine has four speed, 
ward: 1.8 miles, 3.7 miles, 6.5 mil 
10 m.p.h.; and a 2.3 m.p.h. reverse. 

The steering wheel is the only co 
operated manually. The other con 
are conveniently located in front of 
operator and effect the raising and 1 
Ing of the scarifier, raising and lo• 
of the blade, swinging the circle and 
Ing the blade from side to side. 
power for these controls is sup 
through a proper take-off from the en 

The 35-hp. engine is mounted !1 
main frame, behind the operator's 
Power from the engine is coov 
through the power take-off and cont 
the mechanical operation of the b!ad 
scarifier, and through the change-s 
gearing to the rear axle and the 
wheels, which bear 40x8-in. dual , 
matic tires. Brake control is eimplP 
effective. The brake pedal applies po 
ful braking action through a drum 01 
lower transmission shaft. 

At the annual meeting of the stock 
ers of the Monighan Manufacturing 
poration, manufacturers of walking d 
line excavators, the stockholders vot 
change the name of the company to 
cyrus-Monlghan Company. This act 
has been approved by the Board of DI 
tors of the Bucyrus-Erie Company. 
Bucyrus-Monighan Company will ope 
as a separate organization exactly llli 
Monighan Manufacturing Corporation 
in the past, except that sales will be 
dled by the Bucyrus-Erie sa!es organ 
tion. The following directors were elect 

Messrs. W. W. Coleman, E. K. Swi 
W. M. Bager and G. A. Morison of Mil 
kee, and Messrs. O. J. Martinson, w.

Brennen and T. H. McGowen of ChiCI 
W. W. Coleman was elected chairmen 
the Board of Directors and G. A. Mor 
vice chairman, in addition to which 1
old officers were reelected as follows: 
J. Martinson, president; W. T. Bren 
vice president and treasurer, and FI.
Voss, secretary. 



est of New 
Highway Laws 

(Continued from page 14.) 
does not apply to school busses, 

i.w transportation of farm produce 
dlerket or supplies to t~e farm. by 
1118 son chiefly engaged m farmmg. 

P'\ate carrier is defined as all per­
prl corporations operating their own 
or vehicles for the transportation 
~ir own goo4s, who charge or col-

from the consignee, purchaser or re­
t of such property, g oods or mer­
ise, compensation for t ransporting 
livering the same. 

HOUSE BILL NO. 125 
Representative A. E . Leach and Sen­
ator Talbot. 

Je)ating to motor vehicle license 
es. 

Provides license plates shall carry 
tifying key numbers for the various 
ties of the state, as follows: 
Denver; 2, P~eblo; 3, Wel~; 4, El 
. 6 Las Ammas ; 6, Larimer; 7, 
der:' 8, Mesa; 9, Otero; 10, Arapa-
11 Jefferson; 12, Adams ; 13, Logan; 

'Fre~ont; 15, Morgan; 16, Huerfano; 
Prowers; 18, Delt a 19, Yuma; 20, La 
ta· 21, Montrose ; 22, Baca; 23, Rio 

de· 24, Garfield ; 25, Conejos; 26, 
Ca;son; 27, Washington; 28, Routt; 
Bent; 30, Alamosa; 31, Chaffee; 32, 

ntezuma; 33, Lincoln; 34, Elbert; 35, 
ache; 36, Crowley; 37, Phillips; 38, 
'Ila; 39, ~edgwick; 40, Gunnison; 41, 
; 42, Moffat ; 43, Teller; 44, Eagle; 

Kiowa; 46, Cheyenne; 47, Douglas; 

48, Archuleta; 49, Rio Blanco; 50, San 
Miguel; 51, Clear Creek; 52, Custer; 53, 
Grand; 54, Park; 55, San Juan; 56, 
Ouray; 57, Pitkin; 58, Dolores; 59, Jack­
son; 60, Gilpin; 61, Summit; 62, Mineral; 
63, Hinsdale. 

HOUSE BILL NO. 537 
By Representatives Tarbell and Johnston. 

Relating to the pcwers and, duties of 
the state auditing board. 

Provides that board shall have control 
of all appropriations made by the Gen­
eral Assembly for the several executive 
and judicial departments and state in­
stitutions, boards and bureaus. 

All purchases must be made on requi­
sitions approved by the board. 

Also provides that the state auditing 
board shall audit county expenditures 
from state road funds. Reads as fol­
lows : 

"It shall be the duty of the state audit­
ing board acting by and through the state 
auditor to audit annually the records of 
the several counties in the use and ex­
penditure of all state road funds, and 
the proportionate part of the necessary 
expenses of the state auditor's annual 
audit of the records of the county treas­
urers applicable to the audit of the road 
fund s shall be paid from the funds of 
the state highway department. Any 
moneys unlawfully obtained by the coun­
ties or unlawfully expended by the coun­
ties from the road funds shall be re­
turned to the state treasurer for the use 
of the state highway funds, and the at­
torney general is hereby authorized and 
directed to take appropriate action to 
recover such funds for the state high­
way fund." 

Corrugated 

Culverts 
Prove 
Best 

The sum of $185,000 has been ap­
propriated for road work in the 
Mesa Verde National Park this sum­
mer. Contracts for the work should 
be made within the next thirty days. 
The project calls for the gravel sur­
facing of the 19 miles of roadway 
from the park entrance to the head­
quarters. 

Two miles of new road on Keno­
sha pass in Park county on State 
Route No. 8 has been completed at 
a cost of $76,000. This work elimi­
nates the steepest grades between 
Denver and Fairplay. 

Charles V. Hallenbeck, Rifle, 
Colo., contractor, has been awarded 
the contract for oil surfacing 26 
miles of roadway in Yellow tone 
National Park. 

"Roads," a series of five fully illustrated 
folders, prepared by the Caterpillar Trac­
tor Co., of San Leandro, Calif., and Peoria, 
Ill., shows what Russell graders and "Cat­
erpillar" tractors can do and are doing to 
build better roads quicker and cheaper. 

The design, construction, details and 
complete specifications of the new Ten 
and Fifteen models "Caterpillar" are 
given in a booklet recently published by 
the Caterpillar Tractor Co., of San Lean­
dro, Calif., and Peoria, Ill. 

COUNTY SUPPLIES 

LEGAL BLANKS 

GENERAL PRINTING 

BLANK BOOKS 

GOHl CULVER'l'S, made of genuine open 
hearth iron, pure Iron-copper alloy, offer un­
usual resistance to corrosion and gl\•e years 
and years of trouble-free service. Easily han­
dled. Quickly installed. 

No days of delay between start and finish of 
Installation. No repairs. No upkeep. No break­
age. Thousands of installations establish their 
lasting life. 

The same qualities of excellence which make 
GOH! culverts the choice of thousands of con­
tractors, state, county and Federal road build­
ers, are reasons why you should use GORI for 
"i lJ highway drainage. and other culvert instal­
ntions. 

The 
Bradford· Robinson 

Printing Co. 
They meet copper-bearing pure iron require­
ments in all accepted specifications for corru­
gated metal culverts. 

~et the facts ... nil the facts ... and you'll 
e satisfied with nothing but GORI. 

DENVER STEEL AND 
IRON WORKS 

West Colfax and Larimer Streets Denver, Colo. 

J. (RED) WILLIAMS 

Traveltng Representative 

1824-38 Stout St. 
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Of interest to citizens of Routt and 
Moffat counties is the contract re­
cently made by the highway depart­
ment for the construction of seven 
and one-half miles of new road west 
of Hayden on the Victory Highway. 
Frank L. Hoffman was the success­
ful bidder. His price for the project 
completed was $115,356. The prin­
cipal items in the project are 145,000 
cubic yards of excavation and 25,280 
tons of cru hed rock gravel surfac­
ing. Hoffman bid 22 cents on the 
excavation and 80 cents on the 
gravel. The job is to be completed 
September 1st. 

A new watchman had been em­
ployed to sit up nights by the road 

Proj. :No. 
134-E 
145-C 
150-C 
181-A 
262-ER 
263-C 
270-E 
296-AR&BR 
298-E 
248-B 
158-B 
168-BCR 

Eat. Length 
6 mi. 

15 mi. 
8 mi. 
2 mi. 

3 mi. 
5 mi. 
4.5 mi. 
4 ml. 
8 mi. 
6 ml. 
4.5 ml. 

construction job and see that no­
body made away with the red lan­
terns or other paraphernalia. vVhen 
he was due to be relieved after his 
first night on the job, the foreman 
approached and asked him if every­
thing was all right. 

"\\ ell, boss," said the new hand 
modestly, "I don't want to brag 
about myself, but I don't think I\·e 
done so bad for a beginner. I 
checked up on everything just be­
fore you came, and there's only one 
thing missing- the steam roller." 

"I want to see Florence; do you know 
where I can get hold of her?" 

"Couldn't tell you; the boys say she's 
awfully ticklish!" 

PLANS BEING DRAFTED 
'l'ype 

Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Concrete Pavement 
Bridge 
Gravel Surfacing 
Gravel Surfacing 
Pavement 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Pavement 

PLANS FINISHED 

Location 
West of Vona 
East of Rifle 
West of Lay 
Idaho Springs 
East of La Veta 
Bast of La Veta 
West of Monte Vista 
North of GrePnhorn 
South of South Fork 
South of Bu na Vista 
West of Lake George 
West of Lamar 

Proj. lfo. 
79-B 

259-B 
265-E 

Length 
12.248 ml. 

9.587 mi. 
2.950 mi. 
7.527 mi. 

'l'ype Location :Note 

68-B 
278-D 
288-AR 
296-CR 
295-E 

20.603 mi. 
4.526 mi. 
6.606 ml. 
7.627 mi. 

Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Pavement 
Pavement 
Surfacing 

Eas t of Colorado Springs 
East of Gunnison 
\Vest o f Bayfield 
South of Saguache 
W es t of Cheyenne "\Velis 
Northeast of Brush 
North of Greenhorn 
South of Alamosa 

Bids to be opened 
Bids to be opened 
Bids to be opened 
Dlds to be opened 

STATUS OF FEDERAL AID PROJECTS UNDER CONTRACT 
Proj. No. Location Length 'l'ype 

2-RlO Bet. Starkville and Trinidad 2.097 mi. Paving 
2-R12 Bet. Aguliar & Walsenburg 4.503 ml. Paving 

15-B East of Sterling 18.553 ml. Grading & Surfacing 
71-C Bet. Durango and Mancos 4.965 ml. Gravel Surfacing 
78-R Near Minturn 0.709 ml. Grave l Surfaced 
91-AR East of Trinidad 5.613 ml. Oil Processed 

134-AR&C West of Burlington 11.174 ml. Oil Processed Surf. 
134-D West of Stratton 5.076 ml. Gravel Surfacing 
144-E North of Fort Collins 1.286 ml. Concrete Paving 
144-F Northwest of Fort Collins 10.386 ml. Gravel Surfaced 
144-G Bet. Forks & Colo.-Wyo. Line 13.204 ml. Gravel Surfacing 
149-C East of Aurora 7.863 ml . Gravel Surfacing 
149-D East of Watkins 8.370 ml. Gravel Surfacing 
149-F Between Strasburg and Peoria Detour Bridge 
149-F Bet. Strasburg and Peoria 10.745 ml. Gravel Surfacing 
149-G Denver-Limon 9.778 ml. Grading & Surfacing 
150-B ·west of Craig 4.630 ml. Gravel Surfacing 
151-A Bet. Granby and Tabernash G.663 ml. Gravel Surfaced 
151-B Bet. Fraser and Granby 3.925 ml. Grading & Surfacing 
189-B Bet. Hayden and Craig 2.567 ml. Gravel Surfaced 
189-C West of Hayden to County Line 7.534 mi. Gravel Surfacing 
208-AR East of Grand .Junction Bridge and Detour 
24i-D Bet. llfack & Colo.-Utah Line 9.883 ml. Gravel Surfacing 
242-E West of Fruita 4.243 ml. Gravel Surfacing 
245-C Between Hadley & La Junta 8'.442 ml. Grading 
248-B South of Buena Vista 2.766 ml. Gravel Surfacing 
251-D East of Boulder 0.284 mi. Paving 
254-AB&CR Byers Canon 2.615 ml. Gravel 
258-I Bet. Montrose & Gunnison 2.481 ml. Gm.vel Surfaced 
258-J West of Cerro Summit 5. 796 ml. Grading and Gravel 
261-AR Bet. Rifle and Grand Junction 0.053 ml. Bridge & Grav. Surf. 
265-D Wilson Gulch 1.930 mi. Bridge & Approaches 
271-F East of Florence 0.593 ml. Viaduct 
272-F Bet. Manzanola & Rocky Ford 4.097 mi. Concrete Pavement 
2-i8-A R&C East of Cheyenne Wells 8.409 ml. 011 Gravel Surfacing 
279-H Bet. Kenosha & Webster 1.691 mi. Grading 
282-I South of Craig 1.981 ml. Gravel Surfaced 
28'2-J Bet. Rifle and Meeker 0.057 ml. Bridge & Approaches 
286-E Denver-Cheyenne Highway 4.052 ml. Concrete Pavement 
287-AR5 Bet. Kersey and Wiggins 10.5 86 ml. Concrete Pavement 
287-CRl Bet. Kersey and Wiggins 10.246 ml. Concrete Pa\'ement 
292-D Bet. Wolcott and Avon 9.834 ml. Graded Surface 
296-D South of Pueblo 8.:l48 ml. Gravel Surfacing 
297 -C Southwest of DeBeque 9.953 ml. Grn.vel Surface 
297-D South of DeBeque 4.198 ml. Surf. & Brlrlge 
298-C Bet. Twin Bridges & South :Fork 3.780 ml. Gravel Surfacing 
298-D Bet. Del Norte and Durango 4.100 ml. Gravel Surfacing 
299-AR Alkali Creek Bridge 

Contractor 
.T. H. l\Illler & Co. 
Orman Const. Co. 
Bedford & \Voodman, Inc. 
J. Finger & Son 
J. Fred Roberts & Sons 
P ople Bros. Const. Co. 
H. C. La111er Const. Co. 
Mountain States Const. Co. 
F. C. Dreher Const. Co. 
Blanchard Bros. 
l\Iorrlson-Knudsen Co. 
Chas. B. Owen 
A. R. MacKey 
A. R. MacKey 
H. c. Lamer C. & E. Co. 
Lawrence Const. Co. 
N . 11I. Monaghan 
J. H. l\Illler & Co. 
Utah Construction Co. 
C. A . Switzer 
F. L. Hoffman 
Phelps Bros. 
Hinman Bros. Const. Co. 
WallaC'e Const. Co. 
A. S. Horner 
J. Finger & Son 
Collier-Latimer 
F. L . Hoffman 
J. H. Miller 
Lumsden Hall Const. Co. 
Herbert S. Crocker 
Grant Shields 
l\Iountain States Const. Co. 
Driscoll Const. Co. 
"\'17. F . Pigg & Son. lnC' 
Anderson, Sheldon & Miller 
Utah Construction Co. 
Herbert S. Crocker 
.T. Fred Roberts & Son 
Edw. Selander 
J . B. Bertrand, Inc. 
Utah Const. Co. 
Cole Bros. 
Hinman Bros. Const. Co. 
Hinman Bros. Const. Co. 
H. C . Lallier Const. & Eng. Co. 
H. C. Lallier 
Phelps Bros. 

Page24 COLORADO HIGHWAYS 

Approx. 
Coat 

$109,577.10 
192,443 .60 
237,781.65 

86,146.7 5 
96,342.90 
77,6 55. 05 

111,217.20 
49,350.50 
99,18'7 .55 

144,180.80 
248,078.00 
130,329.47 

13,207.82 
13,207.82 

198,660.00 
189,623.96 

73,181.65 
76,909.90 
63,954.80 
91,497.00 

115,356.94 
7,305.70 

124,552.36 
54,907.53 

133,383.10 
51,979.50 
25,598.50 
16,537.30 
50,272.60 

107,027.30 
21,300.00 
29,455.50 
57,583.40 

122,418.50 
116,829.21 

69,669.20 
70,225.16 
20,400.00 

126,032.85 
2'51,717.00 
254,341.70 
159,143.40 

84,816.10 
312,453.50 
18'5,230.50 
116,864 .5 0 
164,814.00 

8,690.05 

Percent 
Complete 

34 
0 

50 
0 

95 
58 
3G 
83 
91 
92 
45 
58 
38 
89 

0 
15 
55 
15 
38 
59 
19 

0 
40 
18 
34 
87 
51 
0 

69 
11 
35 
95 
87 
35 
17 

100 
41 
55 
59 
39 
45 
32 
25 
96 

100 
90 
25 

0 



be New Model W'ebr Z·4 
One• Man Maintainer Is Here 

New screw type lifting device-heavier frame-heavier circJ.:~ 

longer blade lengths, 10 to 16 feet, and 

Powered by the same famous McCormick-Deering Model "30" 
power unit ( the same power unit that WeJd County purchased 
in the ten new tractors in February, 1931). 

You bet, we'll demonstrate it any place-any time 

8. W . MOORE EQUIPMENT CO. 
20 WEST 6TH A VENUE TABOR 1361 DENVER, COLORADO 

"Colorado's Largest and Oldest" 



For Finishing Shoulder 
THE Insley Shoulder Finisher solves the prob­

lem of finishing shoulders accurately and me­
chanically. It eliminates guess work on that 

part of the road job that has always represented 
the greatest hazard and the surest chance of loss. 

It is automatically guided from the edge of the slab 
by means of a guide bar on a concrete pavement, or 
by means of an indicator on a macadam job. The 
distance from the edge of the pavement to the edge 
of the shoulder is thus automatically set. 

The Finisher travels on the pavement, the tractor 
on the shoulder-thus the grade of the finished 
shoulder is correct with reference to the slab-as it 
should be. 

It can carry a full blade at all times without any side 

slip of the rear wheelS-due to the correct haI 
and use of large pneumatic tires. 

Its blade is adjustable up and down at both en 
forward or backward to take care of various wid 
of shoulders-or to drag material in toward or p 
it away from the machine. 

The blade can he folded so that the machine ia l 
than 8 feet wide for traveling. 

With an 8 foot blade, it finishes 5 to 7 foo 
shouldel'S--with a 10 foot blade from 6 to 8 fi 
shoulder8-81ld with a 12 foot 6 inch blade fro 
8 to 11 foot shoulders. 

It will speed up your estimates, and clean up iq. 
portant but expensive work in a hurry. In fact, it 
will pay for itself in short order. 

Investigate the Insley Shoulder Finisher today. 

N.30th St.&W.ConcordiaAve .• <:Milwaukee 

Wilson Machinery Co., 1936 Market St., Denver, Colo, 



For Finishing Shoulder 
THE Insley Shoulder Finisher solves the prob­

lem of finishing shoulders accurately and me­
chanically. It eliminates guess work on that 

part of the road job that has always represented 
the greatest hazard and the surest chance of loss. 

It is automatically guided from the edge of the slab 
by means of a guide bar on a concrete pavement, or 
by means of an indicator on a macadam job. The 
distance from the edge of the pavement to the edge 
of the shoulder is thus automatically set. 

The Finisher travels on the pavement, the tractor 
on the shoulder-thus the grade of the finished 
shoulder is correct with reference to the slab-as it 
should be. 

It can carry a full blade atall times withoutanyside 

slip of the rear wheelS--due to the correct b 
and use of large pneumatic tires. 

Its blade is adjustable up and down at both en 
forward or backward to take care of various wid 
of shoulders-or to drag material in toward or p 
it away from the machine. 

The blade can he folded so that the machine is I 
than 8 feet wide for traveling. 

With an 8 foot blade, it finishes 5 to 7 foot 
shouldel'8-with a 10 foot blade from 6 to 8 fOOl 
shoulder8--81ld with a 12 foot 6 inch blade &o111 
8 to 11 foot shoulders. 

It will speed up your estimates, and clean up illl. 
portant but expensive work in a hurry. In fact, lt 
will pay for itself in short order. 

Investigate the Insley Shoulder Finisher today. 

N.30th St.&W.ConcordiaAve., <:Milwaukee 

Wilson Machinery Co., 1936 Market St., Denver, Colo. 
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WHICH ONE 
ARE YOU 
USING? 

Yi yard Bucket- less Teeth 
Manganese Teeth can be furnished for all sizes 

THE Cedar Rapids Drag 
Scraper Bucket is a new idea in 
a bottomless drag scraper, thor. 
oughly tested, proven to be very 
efficient. It combines all the good 
features of other makes of drag 
scraper buckets. 

FEATURES 

Made of cast alloy steel 

Special heat treatment 

Two cutting edges 

No delays to right this 
bucket 

No repairs or upkeep ex­
pense 

Absolutely cleans up the pit 

A Cedar Rapids :Y4 Yd. Bucket in Action 

FEATURES 

No crossbar at the front 

With or without teeth 

Requires less power 

Digs straight 

Floats on the load when 
filled 

Full capacity 

These Buckets are made in sizes from Yi yard to 3 yards inclusive, and are fur­
nished complete with front and rear bridle chains. This bucket will last longer 
than those made of the ordinary boiler plate sheet steel. Complete specifications 
mailed upon request. "Another Cedar Rapids Product." 

DOAD MATERIAL UA~DLINO EQUIPMENT 
M,-..de b:, 

1,,u,a Ma11t1{a,~tt11~i115! (:<>11111a.11y 

<:ecla,~ lla11icls, l,,"1a. 
H. W. MOORE EQUIPMENT CO .. Distributors 120 West 6th Avenue, DENVER 

Phone Tabor 1361 

j 
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R S. Corlew, Senior Highway Engineer 
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Publls hed Monthly by the 
COLOBADO HIGHWAYS PVBLISJUNG COMPANY 

716 Colo ra do Building , D enver , Colo. 
Phone Tabor 6047 

JIii. W . BENNETT, Editor 
Articles on the subject of road building and highway 

dbtvelopment In Colorado are s olicited. Manuscripts should 
addressed to the Editor, with return postage. Photo-

1raphs should accompnny a rticles whenever possible. 
.n CENTS A COPY. $2.00 A YEAR. 

Our Co11er Picture=== =~ 

Our cover picture on COLORADO HIGHWAYS this 

lllonth shows a stretch of concre te pavement on U. S. 

Highway No. 285, located in Larimer Cou nty, near Fort 

Collins, running through one of the richest irrigated a gri. 

adtural sections in the world. It is one of the most 

heavily traveled highways in the state. It was constructed 

during the past 10 years by the State Highway Depart• 

lllent with Federal Aid funds. Photo by courtesy Colo­

rado Association. 

100 ft. Rlntecl Low Traoa Span, Dlllon, Colo. 

Bridges and Structural 

Steel 
l'or every purpose 

Plans and 1pecification1 gladly aent upon application 

Minneapolis Steel fl Machinery Co. 
Deaver Office, 15th 8 Wazee 

Denver, Colorado 

Thoinpson 
Culverts .... 

- made of the FINEST of 
steels. 

- made by our large Denver 
factory with 53 years' 
m a nu fa c t uring experi­
ence. 

- made to meet ALL Fed­
eral, State and County 
highway specifications. 

I 

Prompt, dependable de-
livery on one Culvert or a 
carload. 

Specify 
THOM PSON 

CULVERTS 

- Always! 

The Tbo~pson Mlg. Co. 
Established 1878 

3001 LARIMER ST. DENVER, COLO. 

, 19iH 
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11Cost less in 
the long run 
always11 

Page2 

THE ADAMS LINE 
ALSO INCLUDES­
Elevating Graders, 
Motor Graders, 
Scarifier-Graders, 
Dump f7 agons, Road 
Maintainers, Patrols, 
Drags, Scrapers, 
Plows, etc. 

1\. TEW highways where highways never ran befor 
.l ~ Wider roads ... smoother roads .•• faster road 
And out in front, where the going is toughest ... buck 
ing steep banks, cutting ditches, doing all kinds of su 

grade work •.. you find ADAMS Leaning Wheel Graders equal to every jo 
Adams has blazed the trail in road equipment-and pointed the way 

better road construction and maintenance for 46 years. Adams conceived: 
and built the first leaning wheel grader, and has pioneered most grade 
improvements now in general use. Adams better design today is the out 
growth of 41 years more experience than any other manufacturer io 
building leaning wheel graders. 

When you buy an Adams grader, you get weight and strength properl 
balanced, assuring the best work over the most years with least upkeep. 
Write today for complete information on Adams Leaning Wheel Grade 
and other road machinery. 

Elton T. Fair Co. 

COLORADO HIGHWAYS 
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Everybody Doing 'Double 'Duty 
Children playing in the treets. 
Parents criminally negligent in permitting their 

children to make a playground of public street . 
Cars driven through stop signs. 
Cars driven from side roads to main thorough­

fares, without driver first ascertaining if there are 
approaching cars from either direction. 

Driver of cars who cut in. 
Driver of cars who side-swipe. 
Driver. who habitually make left turns without 

regard to traffic coming or following:. 
Drivers who pass cars on hills or turns, where 

the vision is obscured . 
Drunken drivers. 
In ane drivers. 
Driver with poor vision. 
Drivers with poor judgment. 
Smart aleck drivers. 
Drivers with deficient mentality. 
l'Iabitually careles drivers. 
Sleepy driver . 
Dahmphool drivers. 

nd so one could ramble on, column after col­
umn, in listing the accident-causing possibilitie 
of driving a motor car in the present day. 

During 1931 two leading manufacturers of low­
p1·iced cars will turn out on the streets and high­
ways two million new cars. This number added 
to the total of all other motor cars manufactured 
represents a stupendous output. Added to the 
present number rolling, the traffic problem be­
comes just that much more intricate. 

i\Iany who have visited the Black Hills of 
South Dakota have no doubt smiled at the wise-

crack sign found frequently po ·tecl at sharp turns, 
viz.: "Go Slow- You May :l\Ieet a Fool!" 

However, no more truthful warning was ever 
printed. 

There will always be accidents, of course. It 
is human for judgment to be in error at times, but 
the problem is to reduce the e accidents to the 
minimum, instead of permitting the~n to in : 1 ca~e 
from year to year. 

As "The Leader" sees it, the one olution i -
"Everybody Doing Double Duty!" 

That double duty will con ist of every driver 
carefully guarding his own driving conduct, so 
that he will not cause an accident to hi s own car, 
or be responsible for grief coming to any other 
driver or car on the highway. 

That will be one phase of the "double duty"! 
The other consists of so regulating the conduct 
of your own car that if the other driver fails in 
any one of the rules of the road, that there will be 
no resultant crash. 

Crushed bodies, broken bones, paralyzed forms, 
huddled heaps of quivering flesh , glazing eyes are 
the price of speed and the breaking of the rules of 
the road. 

Motoring is one of the greatest gifts of the age, 
but its payroll is appalling in the number of an­
nual killings and maimings; in the loss of pro­
tecting care of fathers and mothers, and in the 
lives and laughter of innocent children taken 
from loving parents. 

\ \ hy not a society of motor car driver who 
are willing to do "Double Duty"? 

- Pipl'l tone Leader. 
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Tennessee Pass 
Gravel Surfaced 

T HE Tennessee Pass Project, of 
which these two sections are a 
part, extends from Leadville, 

Colorado, northerly over Tennessee 
Pass to Redcliff, Colorado, a total 
distance of 26 miles. It is a portion of 
the Tennessee Pass Forest Highway 
which extends from Leadville to 
Minturn, a point about 8 miles be­
yond Redcliff. The highway is des­
ignated as a Class 2 Route of 34 
miles in length ; as No. 36 of the 
Colorado Forest Highway System; 
as No. 40S of the National Highway 
System, and as No. 4 of the Colorado 
State Highway System. The whole 
of the route is on the Pikes Peak 
Ocean-to-Ocean Highway between 
Colorado Springs and Salt Lake 
City, Utah. It is one of the most 
important of the state's highways, 
and forms a part of Colorado's Fed­
eral Aid system. The Denver and 
Rio Grande \Vestern Railroad uses 
Tennessee Pass for their main line 
and it approximately parallels the 
highway. 

The road on the western slope of 
the divide follows the watershed of 
the Eagle River, one of the best fish-

By JESSE E. WILLIAMS 
U. S. Bureau of Public Roads 

Dumping base course of crushed gravel on 
roadway near Station 442. 

ing stream in Colorado, and the 
Mount of the Holy Cross is visible 
from several places. Tourists and 
fishermen will derive a great deal of 
benefit from the improvement, but 

by far the greater will accrue 
commercial traffic between the 
ern and western slopes of the 
The route provides a comparati 
low pass over the Continental 
vide, on easy grades and good ah 
ment, and will undoubtedly be 
by a large volume of traffic to 
from the Pacific coast. It also fa 
tates the administration and de 
opment of the national forests in 
vicinity. 

The project at the Leadville 
connects with the Loveland­
mont Pass Forest Highway, R 
No. 33; indirectly with the I 
pendence Pass F orest Hight 
Route No. 38; and also with 
"Frying Pan" road, a state r 
through the Carlton tunnel to Ba 
on the Independence Pass route. 
the Redcliff end it connects l 
Colorado Federal Aid Project • 
182, the "Battle Mountain" road, 
with the proposed state highl 
over Shrine Pass, known as the H 
Cross Trail. This state road, 
built, will connect the Tennessee 
Fremont Pass roads through R 
cliff and \,Vheeler, respectively. 

Finished road after application of crushed rock surf acing, where several sharp curves and steep grades on old road were eliminaled· 
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in the appendix shows the 
ma~th its relation to other pub­

ite \''.' cts and to the cities and 
ProJe , ... 

in the v1c1111ty. 
~ns I cl . dinary seasons t 1e roa 1s 
In /[0 travel during the period be­

en about December 20 and May 
d to heavy snows. 
ue Homestake section of 3.98 

fhe n the Redcliff end, completed 
~ 0 . 
i<"' improved the worst sect10n 
th;:,~ld road. The I\Iitchell sec-

extending northerly from the 
";,f the pass 4.36 miles, completed 
1cJ?6 improved the next ne ::ded 
· -n' The Pando section of 6.88 
m . . 9 7 completed m 1 2 , c:011nects 
\orth end of the Mitchell sec­

with the south end of the 
mestake section and finishes the 
ding and draining of all of the 
iect that lies on the western 
1e of the divide except eight­
ths of a mile between Redcliff and 
northern encl of the Homestake 

uon. This short section, designed 
include a grade separation with 
D. & R. G. \V. Railroad and a 

er bridge in the same structure, 
I be constructed as a separate 
mn. 
he surfacing section, 5.84 miles 

length and completed in 1927, in­
cs all of the Mitchell section 

h an additional 1.48 miles imme­
tely adjacent to it on the south, 

former being surfaced only, 
ile the latter 1.48 miles was 
ded, drained and surfaced. 
,eneral Fremont, during his ex­

tions in Colorado in 1843, se­
ed this as a feasible route across 

mountains between Colorado 
Utah. It had been used bv In­

previous to this time, anci' con­
ed to be for some time after. 
ii 18~0 it was only passable by 

trains. In that year a toll 
was constructed a;1d operated 

I _1880. About that time gold 
discovered at Leadville and the 
&R. G. Railroad built a narrow 
e line over the pass, causing the 
donment of the toll road. Later 
unty road was built and it was 
until 1913. 
1891 the D. & R. G. rebuilt 
line to a standard gauge and 

doned the greater part of their 
w gauge grade. In 1913 the 

grade between Pando and a 
t a mile and a half south of the 
of the pass was worked over, 
ected with the old road. and 
erted into a county highway. 
·een Mitchell and the top about 

tnd three-quarters miles of new 
wa built h . 
e Tenne ee Pass project was 

Upper picture shows old road looking west before work started, and lower picture 
shows completed road, as seen from Station 825. All photos by courtesy U. S. Bureau 

of Public Roads. 

initiated as a proposed forest high­
way improvement in 1923 at a con­
ference between the state, the Forest 
Service and the Bureau. On April 
22, 1 ()23, the state requested co-oper­
ation in the improvement of the 
project between Leadville and Red­
cliff. The Secretary's program of 
June 21. 1923, approved the survey 
and on August 4, 1923, an investiga­
tion of the general route was made. 
The location survey was run in Sep­
tern ber of that year. 

On September 17, 1924, construc­
tion of the Homestake section be­
tween St at ions 1087 and 1297 
started, and it was completed on Oc­
tober 18, 1925. On July 7, 1925, 
construction of the Mitchell section, 
Stations 500 to 730, started, and was 
completed on October 2, 1926. Con­
struction of the Pando section, Sta­
tions 730 to 1087, started on Septem­
ber 7, 1925, and was completed on 
July 30, 1927. O n May 23, 1927, 
work on the surfacing section, Sta­
tions 422 to 730, started, and it was 
completed on October 25, 1927. 
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The completion of these two sec­
tions has accomplished a much­
needed improvement on the project. 
The Pando ection connected two 
previously completed grading and 
drained sections, making a total of 
15.22 miles of continuous improved 
road. The surfacing section ex­
tended this grading and draining 
1.48 miles on the eastern slope of the 
divide and surfaced 5.84 miles at the 
top with cru hed gravel. 

The project is designed with snow 
elimination as one of the main con­
siderations. No real attempt had 
ever been made to keep the pass 
open for travel during the winter 
season until the winter of 1927 and 
1928, when the state provided funds, 
men and equipment to do this. It 
has been successfully done to date. 
It is believed that the new road is 
largely instrumental in causing the 
attempt. 

Maintenance of the whole project 
should not be excessive. During the 
first season or t wo, slides and settle­

(Conttnued on page 22) 
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Roads Vital to Farmin 
By EDWARD FOSTER, Commissioner 

Colorado State Board of Immigration 

I N the settlement of new com­
munities and the development 
of those in which settlement al­

ready has commenced the gasoline 
61.gine has solved old problems, but 
in their stead have come new prob­
lems, no less serious but vastly less 
difficult to solve. The automobile 
and the motor truck have annihilated 
space, but with equal force they have 
made poor roads no longer to be tol­
erated. 

Until a few years ago there was a 
general hallucination to the effect 
that any kind of a road was good 
enough and that money spent on 
roads for any purpose other than 
making them merely passable in or­
dinary weather was wasted, but it 
is now recognized that there never 
has been a time or a circumstance in 
which poor roads were anything but 
poor economy. The necessities of 
pioneering and lack of funds for pub­
lic purposes often has made poor 
roads an economic loss which it is 
difficult to estimate. 

In the mind of the intelligent 
farmer who looks to Colorado for his 
new home, one of the first questions 
which presents itself is that of trans­
portation. Can he get his supplies 
from the railroad to his farm and 
transport his crop from the farm to 
the railroad at a reasonable cost, or 
is he to be financially handicapped 
and from the standpoint of time by 
poor roads, over which neither 
wagon nor motor truck can haul 
heavy loads or make good time? He 
knows that a farm with five miles of 
mud road between it and the rail­
road is frequently as thoroughly iso­
lated as a farm 25 miles from the 
railroad with a connecting highway 
which is passable with reasonable 
loads under all ordinary conditions. 
Consequently, when he applies for 
information as to his prospective 
home, one of his first questions is, 
"How are the roads in that coun­
try?" 

Some years ago Secretary Hou-
ton of the United States depart­

ment of agriculture made some esti­
mates as to the relative cost of 
transportation by railroad and over 
ordinary roads by wagon, finding 
that the cost of the latter was from 
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35 to 45 times greater per ton-mile 
than the cost of shipping by railroad. 
The cost for railroad freight at that 
time was approximately four mills 
per ton-mile, making the cost of the 
transportation by wagon road at 
that time, at his lowest estimate, 14 
cents per ton-mile. Assuming that 
the average farm haul in Colorado to 
the nearest point is five miles, which 
probably is not as great as t he actual 
average, the cost per ton by wagon 
over average roads was 70 cents, 
while the charge for transporting the 
same load an equal distance by rail­
road was two cents- an excess of 68 
cents per ton for the five-mile haul 
by wagon. 

At the same time the interstate 
commerce commission estimated the 
total annual tonnage of farm prod­
ucts and livestock moved over the 
railroads of the country at 200,-
000,000. On that basis the cost of 
a five-mile haul of the entire total 
by wagon road was $136,000,000 
more than the cost of hauling the 
same total an equal distance by rail. 
Other figures prepared in other 
quarters at about the same time in­
creased the total tonnage hauled to 
the railroads considerably, but the 
commission's estimates are used 
here because of their conservative 
character. 

It is probably true that the cost 
of hauling by motor truck over pub-

lie roads can never be brought to 
low a level as the cost of haul 
over rails, but it certainly is t 
that the tremendous difference 
tween the two cents at the pre 
time can be lowered apprecia 
The intelligent farmer of tod 
knows that his problem is twof 
including the question of produci 
a good crop and the equally im 
tant question of getting it to t 
nearest market with the least pos 
ble expense, and that is why he 
concerned with the problem of g 
roads and is using every effort to i 
duce the improvement of the hi 
ways and the construction of n 
ones along the line which he mu 
take to reach the market from whi 
he buys and to which he sells. 

The present rate of increase 
lands being put under cultivation 
probably greater than the rate in a 
other state in the Union. This alon 
furnishes proof that Colorado is fe 
ing the effect of the westward tid 
of immigration more t han any oth 
state and is in itself the stronge 
argument for extensive road co 
struction and improvement. Imm 
gration and settlement halt abrupt} 
at the edge of any district which 1 

not fairly well supplied with ade­
quate highway facilities, for po 
roads are more discouraging to the 
prospective settler than is remote­
ness from railroads. At presen 

View of' section of the newly completed Federal Aid highway between the summ" _ff 
La Veta Pass and Fort Garland, a distance of twenty miles. Picture taken near RIUI"" 
in Costilla County, leading to the rich agricultural section of the San Luis yon.,. 
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Hauling sugar beets to Brighton factory over Denver-Greeley concrete paved road. Farmers using this road have saved its cost 
several times over since its completion in reduced haulage costs. 

olorado cannot anticipate any con­
iderable extension of its railroad fa­
ilities so the problem admits but 
ne a~swer - the construction of 

highways which shall make the pres­
nt railroads accessible from every 

part of the state. That and the 
roven economy of transporting 
\'er good roads, compared with 

transporting over poor roads, con­
itute irrefutable arguments for the 

assertion that the work of road im­
rovement must be considered only 

m its infancy. 
As good roads tap the rich lands 
hich are remote from railroads and 
yet unnocupied, they will become 

hickly settled and intensive 1 y 
fanned. In this age of motor trans­
portation they will be made as easily 
accessible from railroad points as 
are the now thickly settled commun-

1es more conveniently located. The 
modern farmer judges his distance 
from town not in miles but by the 
1me it requires to make the trip and 
by the loads he can haul. Improved 
roads eliminate distance and poor 
roads magnify it. 

There are few considerations as 
~ta! to the future of the develop­
ment of the agricultural communi-

es as is the question of highways. 
~e present program of the state in 
his direction will determine largely 

the immediate future of the immi-
1ra~ion question. A constructive 
P<!hcy will promote settlement 
llll~htily and an ultra-conservative 
llOhcy will retard it for years to 
ome. 

The Lord is with us democrats, but not 
often.-wm Rogers. 

It isn't the shortness of the skirt that 
'°lints-it's the up-creep. 

1111, .• 1931 

FUTURE OF MOTOR TRANS­
PORT DEPENDS ON ROAD 

BUILDING 

T HE growth of motor transport 
depends on the type of road, 
the length of haul and the 

speed of travel all affecting the 
amount of goods hauled, according to 
L. A. Graham, vice president, Relay 
Motor Company, in an address be­
fore the American Road Builders' 
Association. 

"Highway engineers have much to 
do with determining the amount of 
load that can be hauled on high­
ways," declared Mr. Graham, "the 
kind of highway s to be built, and 
the speed with which goods can be 
transported. 

"If the average speed of haul and 
the average amount of goods can be 
doubled, there is a saving in trans­
portation costs and higher operating 
efficiency. Savings as high as seven 
cents a mile are possible based on a 
twenty-five cents per mile trucking 
cost due to increasing the average 
speed or the average load. These in­
creases can only be made through 
adequate highway capacity." 

There are three major factors that 
must be considered as well as the 
matter of loads and speed. Road fa­
cilities must be provided that will 
make automobile use profitable and 
pleasurable, vehicles must be oper­
ated with safety , and taxation must 
be on an equitable basis. 

Motor vehicle safety seems to be 
falling behind in tead of improving, 
according to late t figures. An in­
surance company reports that 50,900 
people were killed in automobile ac­
cidents in the past eighteen months 
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which is 400 more than were killed 
in action and died of wounds in the 
A. E . F. during the same length of 
time in the World \Var. A multi­
tude of unrelated agencies are study­
ing traffic accidents, the work of 
which must be correlated. It is dif­
ficult to find out just what causes 
accidents, due to differences in meth­
ods of compilation. 

Radical revision and extension of 
hignway programs have been advo­
cated in some quarters to provide 
facilities for both automobile and 
m?tor. truck operation that will per­
~mt higher speeds with safety and 
increase the comfort of automobile 
driving. The other alternative is 
the limitation of speeds and the rul­
ing off the roads of some classes of 
vehicles. 

THE FORMULA OF HIGHWAY 
SAFETY 

Highway safety consists of three 
elements, like a three-legged stool, 
on each of which rests a part of the 
burden and without one of them the 
w~ole ~apples over. Any program 
will fail that does not consider all 
three of the elements. 

. The formula for highway safety 
JS; 

Safe drivers + Safe vehicles + Safe 
roads = Safety 

Carelessness at high speeds. is un­
doubtedly one of the underlying 
causes of accidents, but a safe road­
way is the foundation on whjc;li to 
build a concerte'cl effort to reduce 
carelessness. Carelessness can be 
overcome by "courtesy and caution." 
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Week-Ends, Cars 
and1:· Road Widths 

T HE American week-end isn't 
what it u ed to be, no more 
than today's washing machine 

and refrigerator are like the anti­
quated affairs of only a handful of 
years ago. In years gone by the 
front porch, or if glorified, the ver­
anda, was a neces ary part of every 
week-end. Nowadays, however, the 
front porch is largely used as a tak­
ing-off place for a motor trip. 

The success of the American 
week-end is intimately bound up 
with a rather unromantic thing, and 
that is road width. It so happens 
that in road building there are three 
things of prime importance. Per­
haps, first of all, come road lengths. 
People want to get to distant points 
and they must have roads to do it. 
Then comes the matter of road 
thickness. It doesn't do much good 
to build a road unless the road is 
substantial enough to carry traffic 
smoothly, comfortably and inex­
pensively. The third item, road 
width, is also very important, but in 
many, many cases it has been given 
very little attention. 

The question "How wide should a 
road be?" of course can be an­
swered only after consideration has 
been given to the volume of traffic 
carried by the highway. To build a 

By E. E. DUFFY 

A two-way grade separation in Wayne Coun-
ty, Michigan, near Detroit. 

road wide enough to take care of 
Tuesday's or \Vednesday's traffic i 
obviously an error. It has long been 
recognized that roads should be built 
wide enough to take care of the peak 
automobile traffic flow, and that 
means week-end and holiday traffic. 
A highway may serve very well dur­
ing the week, but when a sunny Sat-

, 

urday and Sunday come along 1 
road may be hopelessly inadequat 

It may be aid with safety that 1 
average pa enger car owner g 
little use out of his car except o, 
the week-end. He may pay his g 
oline taxes the year 'round and if 
lives in a city he only really get. 
see what hi s money has purcha 
on the week-end when he ventu~ 
out into the country. It is di. 
pointing to the motorist to find t 
on the two days of the week wh 
he has the time to use his car t 
everybody else has the same id 
and the same roads in mind. . 
though the number of passenger c 
did not increase last year, moton 
did increase appreciably, and it 
pears that this year the average 
torist will cover many more mile 
travel than he did in 1930. 

The continuou increase in mot 
car usage ha been more rapid th 
the increase in wide pavements. 
us look for a moment at traffic c 
ditions found in various parts of I 
country over last Independence D 
week-end. Tacob L. Bauer, st 
highway engineer of New Jer 
reports: "At this fir t motoring h 
day of the year our highways, es 
cially on the main routes, were co 
pletely filled with traffic. New J 

One of the newly designed traffic circles recently completed in Wayne County, Michigan. 
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is trying to meet the demand by 
~y construction of many miles of 
' tditional state highway routes 
a~roughout the state, but as soon as 
h new roads are completed they 

1 e filled with traffic. However, the 
re 1 . d ,ublic seems to c e~tre more an 
ore highways, and tf they are well "\iit the public is satisfied to pay 

~e bill. \\'e are proceeding with \at attitude in New Jersey." 
1 .\nother insight into conditions in 
h~ New York City area is given in 
he follo wing statement made by 
ligh \\'. Robertson of the \Yest­
hester County Newspapers, Inc. , 
ho states: "Statistics gathered 

hnw that \ Vestchester roads and 
rkways were heavily strained July 
1urth, especially during the home­
ard rush Sunday evening. The 

\lbany Po t Road was jammed all 
undav afternoon, also the Boston 
0 t Road was congested through­
t its entire length in \\' estchester 
unty. A t raffic check kept at two 
,rners in Yonkers showed that 

:ih.862 and 40,552 cars, respectively, 
.ed in a 14-hour period on Sun­

ar, a total of 280 solid miles of 
ars. Police in Yonkers are worry­
mg about the impending Labor Day 
raffic." 
It is almo t axiomatic that shortly 

iter a new road or street is con­
ructed it immediately attracts traf­
in a greater volume. So far traf-

c demands in metropolitan areas, 
!most without exception, are ahead 

traffic faci lities. Enough prog­
however, has been made in 

W ellshire Boulevard in Los Angeles, one of the heaviest traveled streets in the world, 
showing .~ix lanes for traffic with eight-foot parking strips on each side. 

building highway facilities to indi­
cate that the problem of providing 
ample space can be successfully 
solved. 

It must be remembered that a 
two-lane road can only carry with 
safetv a limited number of cars. Ob­
servi~1g the principles of safety, with 
sufficient space between cars, a two­
lane country road can carry approx­
imately 1,000 cars per hour and a 
two-lane highway in a suburban 
area from 800 to 1,000 cars per hour. 
Naturally a high proportion of 
trucks, buses or slow drivers will de­
crease these capacities. 

The traffic capacity of a four-lane 
pavement may carry more than 
double the volume of traffic that the 

two-lane pavement will carry, ac­
cording to authorities of ·wayne 
county, Michigan. T. H. Dennis, 
maintenance engineer for the Cali­
fornia Highway Department, esti­
mates that a three-lane pavement 
will carry around 2,000 vehicles per 
hour, while a four-lane pavement 
will carry about 3,200 cars. 

Business has its ups and downs, 
but motoring goes on regardless. 
Early gasoline tax returns from vari­
ous states show the likelihood that 
the average motorist's travel of last 
year of 8,340 miles will easily be ex­
ceeded this year. Of the 26,500,000 
motor vehicles in the United States 
more than 20,000,000 are city-owned. 
Considering this along with in­
creased motoring, it is apparent that 
more attention should be given 
streets and outlets to the country. 
Granting that the first consideration 
in hig hway building is that of 
length, it now appears high time at­
tention, similar to that devoted to 
rural roads, be given metropolitan 
thoroughfares. 

Center Street, Chicago. Two sets of 
crossed by the subway. 

are 

Present traffic conditions in most 
metropolitan areas are responsible 
for huge economic wastes. In the 
regions around New York, Detroit, 
Chicago, Los Angeles and a few 
other cities there is enough evidence 
to show that traffic congestion on 
outlets to the country can be elimi­
nated through the construction of 
wide highways and elevated high­
way intersections and widening ex­
isting highways. Such facilities, of 
course, cost money, but the lack of 
these facilities also cost s money. So 
the money is spent one way or an­
other and most communities can 
find a more satisfactory way to 
spend it. The Great American week­
end needs attention. 
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Oil Road Process 
Tested Near Manitou 

COLORADO, as well as most of 
the other Rocky Mountain 
states, has an abundance of 

road building materials, in the way 
of gravel, sand and stone. The state 
also has many miles of surfaced 
roads that would be considered good 
if they were located in some state 
where the rainfall is greater. 

Graveled roads, of course, must be 
dragged and scraped often if they 
are to be kept in good condition. 
Such work must be done after a 
rain, or at lea t when the surface of 
the road is moist so the gravel and 
clay will pack in the holes into 
which it is scraped. 

On account of the lack of moisture 
in the semi-arid states it is impos­
sible to keep the gravel-surfaced 
roads in good condition. For, no 
matter how often they are scraped 
and dragged, the material does not 
pack when rolled into the holes. It 
lies there loose, and is soon knocked 
out again by the traffic, leaving the 
surface of the road as rough as it 
was before it was worked. 

Regardless of these undesirable 
features of the gravel-surfaced roads, 
many county, state and government 
roads in Colorado, which have been 
so cheaply constructed on account 
of the abundance of the material 
often found lying right beside the 
highways, will make substantial 
foundations for surfacing materials 
later to be applied. 

The most prominent question in 
county and state highway matters in 
Colorado now is the one concerning 
the possibility of finding a cheaper 
substance for treating the gravel 
highways. 

Seek Cheap Surfacing Material 
In an interview publi hed some 

time ago in the " Colorado Springs 
Telegraph," Robert Higgins, super­
intendent of maintenance of the 
state highway , said : 

"We have been looking for a ma­
terial with which we can build and 
repair roads at a much cheaper fig­
ure than we now pay. When we 
find that material we can construct 
far more miles of roads, and we can 
keep them in shape far better than 
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By B. F . CLARK, 
l\Ianitou, Colorado 

we have in the past. The present 
program is all right, but it is ex­
pensive, and with limited means, 
only a small proportion can be ac­
complished each year. 

"We are investigating a product 
from Utah that we think will reduce 
the cost of road building. They are 
going to build a few sample miles on 
the heavily-used streets of Pueblo, 
and we will see what happens after 
it has been used a few years. We 
are also investigating a product from 
Missouri for repairing roads. It is 
called bitucrete. The people in Mis­
souri and nearby states say that it is 
a perfect product for the repairing of 
roads and for construction. They 
are also sending a sample lot to Pu­
eblo to be tried out, and if satisfac­
tory we will use it in the repairing 
work. The Utah product can be se­
cured for about 70 per cent of what 
it is costing us to build roads now, 
and the Missouri repairing product 
can be secured for about 60 per cent 
of what we are paying now." 

One of the cheapest combinations 
of substances recently used in Colo­
rado in the surfacing of roads and 
one that is proving to be a successful 
one, is emulsified asphalt. 

Two Successful Experiments 
In \\'eld county, near Nunn, the 

State Highway Department con-
tructed 24 miles of emulsified as­

phalt pavement. The town of Gree­
ley has also paved several blocks 
with this kind of pavement. So far, 
these two projects have given satis­
faction, and the cost of the work has 
been surprisingly low, the cost of 
the paving of the road mentioned 
above in \~ eld county being only 
about $2,200 a mile. 

The county commissioners of El 
Paso county also finished a mile 
stretch of this kind of road in the 
Cheyenne Canon district, near 
Broadmoor, a suburb of Colorado 
Springs. The county paid about SO 
per cent of the cost of this road and 
the beneficiary property owners 
along the road, who were as much 
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interested in the experiment as t 
county officials, paid the rest. 

This highway, which leads fr 
the city to some of the most popul 
scenic districts in the state, duri 
the summer months is one of t 
most heavily-used roads in the lo 
ity. Consequently, if this road ho! 
up, as the officials believe it Wt 

there will be many more miles 
such pavements constructed in t 
county. 

The emulsified paving product 
very simple, the combination bei 
merely asphalt and oil, one and tw 
thirds gallons of oil being used 
one yard of pavement three inch 
thick. 

T he application of this material 
the surface of the road is also 
simple as the combination of mat 
rials. The surface is merely sea 
fied , by running a heavy disc over 
The asphalt is then heated, spre 
over the road with rakes, and t 
oil, or petroleum, poured on a 
mixed in with the hot asphalt. 

No rollers whatever are us 
Traffic packs the material, vehicl 
being permitted to run over it 
short time after it is spread. 

Hardened by Weather and Traffic 

For a few days after this pa 
ment has been finished, vehicl 
make deep tracks in it as if it w 
so much stiff mud. But heat a 
cold gradually harden it, until t 
deep ruts made by wheels give VI 
to slight corrugations, which sho? 
be a good feature in freez1 
weather, when ice on ordinary pav 
ments becomes as "slick as glass." 

A few weeks after this kind 
pavement is finished it becomes 
firm as concrete. For example: 
17-ton gas shovel was recently 
over the road in Vv eld county, me 
tioned above, without denting it. 

The mile of pavement in the Che. 
enne Canon district which has be 
constructed for experimental ~u 
poses, as well as others, compn d 
sections on two different roa 
which intersect. The paved strip 
one section is twenty feet wide f 
on the other it is twenty-four 
wide. 



All Roads Built with Stanolind Cut-Back Asphalt 
are Low in First Cost and in Maintenance Cost 

Stanolind Cut- Back Asphalt makes it pos­

sible for highway officials to build more 

miles of good roads per dollar invested. 

It enables them to give taxpayers a greater 

return on their money. 

The a dvantages of Stanolind Cut-Back 

Asphalt roads are obvious ... low first 

Cost . .. saving in interest ... durability ... 

smooth riding ... low maintenance ... high 

earning power. Of all low cost types of 

roads being constructed, Stanolind Cut-Back 

Asphalt roads provide to the highest 

degree, all of the desirable qualities a 

good road should have. 

If you would like further information on 

Low Cost Roads, write for our Cut~Back 

Asphalt Booklet. It is a valuable handbook 

on low cost road building with Asphalt. 

STANDARD OIL COMPANY 
(INDIANA) 

910 South Michigan Avenue 
107 

Chicago, Illinois 

STAN OLIND ASPHALTS FOR ROAD BUILDING 
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A Modern Mainte 
m11m11m1m1m11nm1mm111111m11111un11mmmmn11mmm Condition WE WILL DE. 

THE NEV, TRIED AND PROVEN (in Colorado) GALION Sur-Trac One Man ~Ia 
tainer powered by McCormick-Deering Model 20 Industrial Tractor. Pneumatic or so 
front lire equipment. Sur-Trac Crawlers for traction. Blade lengths, ten or tweh e f 
When Galion builds it-it's built right. 

THE NEvV GALION No. 8 Multiple Blade 
:Maintainer. Exclusive Galion lifting de, ice. 
Rubber tired roller bearing wheels. Can be 
used with either truck, crawler type or round 
wheel Model "30" McCormick-Deering Indus­
trial Type Tractor with either solid or pneu­
matic tired wheel equipment. 
This is also "one man" maintenance equip­
ment. 

,v e guarantee to meet your main! 
for your particular work. "'rite, 

H. W. Moore Equip 
Pagel2 COLORADO HIGHWAYS 



e Unit lor Every 
OR ALL TYPES SHOWN ANY PLACE, ANY TIME, WITHOUT ANY OBLIGATION 

HE NE,v MODEL A-4 Wehr Power Grader, equipped with Model "20" McCormick­
eering Industrial Tractor. Either solid or pneumatic tire equipment. New screw type 

1fting device. All blade lengths from eight to fourteen feet. 
k Howard Pigg of W. F. Pigg & Son what he thinks of his center control grader for spreading gravel 

nd shaping up new grade on their Cheyenne ,vells highway job. 

THE MODEL ,vEHR 2-4. One man operated. 
Equipped with Model "30" McCormick-Deer­
ing Industrial Tractor. New screw type lift­
ing deYicc. Heavier and larger frame. Blade 
lenglhs, ten to sixteen feet. Either solid or 
pneumatic tire equipment. 

with the proper type of equipment 
ur expense) for demonstration. 

t Co. ~zo w. 6th Ave. 
Phone TAbor 1.361. Denver 

Oldest 
' "')',1931 COLORADO HIGHWA Y S Pagel3 



Reaper Harvests Good Road 
JULY, 1931, sees the Centennial 

of the Reaper. Closely allied 
to this indispensable machine 

which revolutionized grain produc­
tion methods, are the nation's im­
proved highways. Good roads from 
farm to market became a necessity 
when agriculture demanded systems 
of safe transportation for a greatly 
increased production. In a sense. 
the centennial should be celebrated 
for both- the reaper and the road. 

How the reaper helped develop 
the vV est to agriculture is of special 
interest this year when its cen­
tennial is being commemorated 
throughout the world. 

During the early days when the 
log forge shop on the farm in Vir­
ginia was the only reaper factory, 
Cyrus Hall McCormick, the inven­
tor, himself was the only salesman. 
In 1844 an unexpected order for 
eight reapers coming in from the 
West caused McCormick to investi­
gate this vast new market. He trav­
eled through New York, Ohio, ·wis­
consin, Illinois, and Missouri, his 
pockets filled with order blanks ex­
plaining to farmers the value of his 
reaper. 

His eyes were opened, his imag­
ination challenged. He wrote to his 
family that while reapers were lux­
uries in Virginia, they were abso­
lute necessities in Ohio, Illinois, and 
on the great plains of the \,Vest. It 
was after this western trip that he 
began preparations to move to Chi­
cago to build a big factory located 
centrally in the grain-producing 
regions. 

The story of McCormick, the in­
ventor, the manufacturer, the sale -
man and the advertiser, is one of the 
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By JOSEPH EMERSON SMITH 

CYRUS HALL McCORMICK, 
the Inventor. 

The year 1931 marks the centennial of the 
McCormick reaper. In July, 1831, Cyrus 
Hall McCormick, a young Virginia farmer, 
displayed at public trial the world's first 
successful grain.cutting machine. The ac• 
companying illustration below of the 1831 
reaper, a McCormick-Deering tractor binder, 
and a modern McCormick-Deering combined 
l111rvester-thresher shows clearly the advance­
ment made in grain harvesting methods since 
the introduction of McCormick's reaper a 
century ago. The 18.~1 reaper, cutting ten to 
twelve acres a day, did as much work as 
four or five cradlers or twelve to sixteen 
me11 using reaping hooks. The McCormick­
Deering combined harvester-thresher i.s the 
ultimate in modern grain harvesting meth­
ods. With the combine it is possible to 
perform the entire harvesting job in a single 
operation, cutting and threshing twenty-five 
to sixty acres a day, depending upon the 
size of machine used. 

COLORADO HIGHWAYS 

~reat tr1:1e romances of opportu 
111 America. 

When Cyrus Hall McCormick 
fifteen , the scarcity of harvest ha 
demanded that he help in the 
vest on the farm where he was 
and reared, ,valnut Grove Fa 
near Steele's Tavern, Virginia. 
heavy cradle was too much for 
young muscles, so he made a spe 
light cradle for his own use. 

His father, Robert McCorm1 
for years had been working on 
problem of cutting grain by a 
chine drawn by horse power. 
May, 1831, the elder McCorm 
came to the conclusion that 
reaper problem could not be soh• 
Young Cyrus, however, had his 0 
idea and within six weeks after t 
last failure of his father's machi 
made a model and then built 
reaper for public trial. 

The first public test was held 
a small field of late oats in Ju 
1831. The new reaper worked w 
It is interesting to note that it co 
bined in their true balance and p 
portion seven basic principles wh1 
have to this day been considered 
sential in virtually every gra1 
cutting machine built: straight c 
ting knife with reciprocal moti 
fingers or guards extending in fro 
of the knife, the reel, the platfo 
the main wheel, the divider, a 
forward draft from one side. Tru 
these principles have been impro\' 
upon from time to time, but no 
have been added-none dropped. 

In 1833 the new machine attract 
the attention of the editor of I 
Lexington, V irginia, "Union,''. a 
the September 14, issue carried 

(Continued on page 18) 



NOW .. International Quality 
At Low Price-a New 11/2-ton 
International with 4 Speeds 

Only 

MODEL A-2 FEATURES 
4 forward speeds. 
22 ball and roller bearings. 
Powerful engine, L-head type; 

3% in. bore, 4¥.i in. stroke; 
ample power with unusual 
fuel economy. 

Cam-and-lever steering gear. 
Vibration-dampened clutch. 
2 wheelbases: 136 and 160 in. 

z36-inch wheelbase chassis, standard equipment, f. o. b. factory 

International Harvester an• 
nounces a new 1 %-ton, 4•speed, 
136-inch wheelbase truck-the 
Model A-2. A better truck with 
more power than International 
has ever been able to offer at the 
low price of $675 f. o. b. factory. 
It is a true International from 
front bumper to tail-light-of the 
same high quality and backed by 
the same Company-owned serv­
ice that has made Internationals 
famous for low-cost hauling. 

Here are power, speed, stamina, 
attractive lines, and all-around 
dependability. Here also is abso-

lute assurance of low upkeep 
expense and unusual operating 
economy for many years. 

Ask for a demonstration of this 
new truck. Drive it. In no other 
way can you appreciate the qual• 
ity that has been built into the 
Model A-2. It is another Inter• 
national achievement that will 
add to the ever-increasing popu• 
larity of the International line. 
Internationals are built in %•ton 
to 5-ton capacities. Sizes for all 
needs. There are 183 Intema• 
tional Company.owned branches. 
Call on the nearest branch. 

INTERNATIONAL HARVESTER COMPANY 
. OF AMERICA 

606 So.Michigan Ave. (Incor porated) Chicago, Illinois 

Branches: 
Denver, Colo. 
Cheyenne, Wyo. 
Dodge City, Kans. 

INTERNATIONAL TRUCKS 
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Three and a half-ton F. W. D. CU-6 model coming down an 18 % grade. Second gear held the load back without using 
brakes. James N. Warner, Salida, Colo., owner. FWDs ore at work on the highways of 

the world 12 months per year 

How're Your Prolits T 
HERE'S A TIP on cutting your over­

head and realizing the most profit on 
your truck investment. Depreciation and 
interest on the investment are the two 
largest factors in truck operating expenses. 
These charges being fixed on a yearly hasis, 
the only way they can be reduced is to 
work more days per year and thus dis­
tribute the cost for a greater amount of 
work. 

Put FvYDs to work and the maintenance 
year becomes h, elve months instead of six 
as is figured on for the ordinary trucks. 
It's the extra performance built into the 
F\VD (four-wheel drive) trucks that makes 
possible the twelve month per year opera-

lion as ,vcll as more days per ·week in th 
average construction work. The four-wheel 
traction plus plenty of power enables th 
F\VD to work on poor roads with a full 
load where other trucks would have dif 
ficulty in traveling empty. 

The winter season should be even more 
profitable for the contractor than the sum 
mer, as competition is Jess severe. Work 
for snow removal, log hauling and similar 
difficull jobs are open only to the capable, 
and the FvVD is recognized as the leader in 
handling these tough jobs. 

Complete information and timely sug· 
gestions on F\VDs for year 'round sen·ire 
can be secured from 

LibertyTrucksSPartsCo• 
West Sixth Ave. and Bannock St., Denver, Colorado 
Pagel6 COLORADO HIGHWAYS Jul)', 1931 



For FiniShing Shoulders 
THE Insley Shoulder Finisher solves the prob­

lem of finishing shoulders accurately and me­
chanically. It eliminates guess work on that 

part of the road job that has always represented 
the greatest hazard and the surest chance of loss. 

It is automatically guided from the edge of the slab 
by means of a guide bar on a concrete pavement, or 
by means of an indicator on a macadam job. The 
distance from the edge of the pavement to the edge 
of the shoulder is thus automatically set. 

The Finisher travels on the pavement, the tractor 
on the shoulder- thus the grade of the finished 
shoulder is correct with reference to the slab-as it 
should be. 

It can carry a full blade at all times without any side 

slip of the rear wheelS-due to the correct balance 
and use of large pneumatic tires. 

Its blade is adjustable up and down at both ends­
forward or backward to take care of various widths 
of shoulders- or to drag material in toward or push 
it away from the machine. 

The blade can be folded so that the machine is less 
than 8 feet wide for traveling. 

With an 8 foot blade, it finishes 5 to 7 foot 
shoulderS-with a 10 foot blade from 6 to 8 foot 
shoulderS-and with a 12 foot 6 inch blade from 
8 to 11 foot shoulders. 

It will speed up your estimates, and clean up im­
portant hut expensive work in a hurry. In fact, it 
will pay for itself in short order. 

Investigate the Insley Shoulder Finisher today. 

814 

From whom you buy equipment is i ciually as important as what equipment 
you buy! National Equipment Corporation lines are handled only through 
representatives of financial resporis(bility, equipped and willing to maintain 
localized service to N. E. C. standards. 

W-l ·LSON MACHINERY COMPANY 
11)36 Market Street 

111l,·,1931 

Telephones: TAbor 0135·0136 
C-0 L O R A D O H I G H WA Y S 

Denver, Colorado 
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Reaper Harvests 
Good Roads 

(Continued from pa ge 14) 

complete description, along with 
certificates of leading citizens of 
Rockbridge County. This was the 
first word of the machine, which 
was to take the country by storm, 
ever to appear in print. 

New York and other papers re­
printed the article. McCormick had 
cuts made of the reaper to give 
farmers, who had not the opportu­
nity of viewing the actual machine, 
an idea of its appearance. A firm 
believer in advertising, he used col­
umn after column of space filled 
with long advertisements in which 
he loudly proclaimed his Patent Vir­
ginia Reaper the first in the field, 
therefore the model after which all 
others were copied. 

Advertising was far from being 
an art a hundred years ago. Mc­
Cormick's task was to educate a 
nation of farmers who were accus­
tomed to look upon new things with 
skepticism, to the use of a me­
chanical grain cutter. Hi s adver­
tisements usually consisted of a 
wood-cut illustration showing a 
reaper being pulled at a trot by a 
pair of high-stepping horses and a 
man dressed in Sunday clothes rak­
ing the platform; this being fol­
lowed with a long mechanical 
description of the machine and 
numerous testimonials of prominent 
men twho might or might not be 
farmers. Small type was used in 
order to pack more words into each 
column, and to the farmer these 
advertisements- which we of today 
would never stop to read because 
of their length- were sources of 
much information. The parts of the 
machine were numbered to make it 
easier to follow the mechanical de­
scription. 

Competitive field trials were a 
source of amusement and helped 
popularize the reaper. Direct-mail 
advertising was used. The need for 
information on operating the reaper 
made it necessary to print complete 
instructions to go with each ma­
chine. Local agents with territories 
too large to permit visiting farmers 
individually, mailed personal letters 
and enclosed printed descriptions. 
McCormick also prepared large 
hand bi 11 s which were posted 
throughout the towns and country­
side and used by village merchants 
for wrapping the purchases of their 
farmer customers. McCormick's 
challenges to competitors and state­
ments as to the merits of his ma­
chines were set forth in the pompous 
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language characteristic of the day 
and carried a tone of sincerity bound 
to be convincing. Old world pres­
tige was added when his American 
machines carried off highest honors 
in every World's Fair at which he 
exhibited from 1851 to 1878; these 
including those in London, 1851; 
Paris, 1855; Hamburg, 1863, and 
Vienna, 1873. 

With no former systems of ad­
vertising campaigns to follow, the 
young manufacturer worked out 
methods of publicity so resultful 
that they are in use today without 
essential change except for the ad­
vancements which time has brought. 

The little log forge shop in which 
the first reaper was built served as 
the only factory until 1843. A local 
blacksmith, John McCown, made 
the steel cutting knives. Robert and 
Leander McCormick with their farm 
helpers, formed the factory person­
nel. The two sold in 1840 were the 
first reaper sales. Seven reapers 
were sold for the harvest of 1842. 
Sales jumpeed to 29 in 1843 and to 
50 in 1844. Cyrus contracted with 
firms, first in Brockport, New York, 
and Cincinnati, Ohio, and later in 
other cities, to manufacture reapers 
for their respective communities. 
Cyrus traveled over the country 
spreading the reaper gospel and sell­
ing machines. 

Unexpected orders coming in 
from the new western plains, com­
bined with trouble with his licensed 
manufacturers- some of whom were 
using inferior materials poorly put 
together- led to the establishment, 
in Chicago, in 1847, of his own fac­
tory on the north bank of the Chi­
cago River just east of the present 
Michigan Boulevard bridge. Mc­
Cormick's Reaper Factory was a 
three-story brick building, 100 by 30 
feet in ground size. A steam engine 
operated saws, lathes, planing ma­
chines, and grinding stones. There 
were six forges in the first factory 
and 33 men were employed. \Vithin 
eight years the factory had a daily 
capacity of 40 machines. In 1855 
four thousand reapers were actually 
built. The younger brothers, Wil­
liam S. and Leander J. McCormick, 
came to Chicago and joined Cyrus 
as partners. 

The great Chicago fire in 1871 
completely destroyed the plant. 
Cyrus acquired a new factory site 
on the prairies southwest of the city. 
On this site was built McCormick 
Works, which soon became and ever 
since has been the greatest farm im­
plement factory in the world. 

During the fifty years following 
the invention of the reaper in 1831, 

COLORADO HIGHWAYS 

McCormick saw his original 
chi.ne gb~odw int1o the steel-fra 
twme 111 er. t had progress 
slowly but surely, through the sel 
rake reaper, the Marsh harvest 
the wire binder, and the wood-fra 
twine binder. The inventor h 
watched his reaper evolve from 
machine replacing four or five er 
lers in the harvest field to one whi 
enabled one man to cut and bi 
twenty or more acres a day. 

The sales methods of McCormi 
are a part of salesmanship histor 

By 1855 most of the states in t 
Union, as well as Canada, were co 
ered by a network of McCormi 
agencies. Pressing work at the fa 
tory made it necessary for C,, 
and his brothers to spend less· a 
less time traveling in the field. c 
rus spent much time in developi 
and testing improvements to ma 
his reaper increasingly valuable 
the farmer, while his brothers 
pervised production of the machin 
During the harvest season, howev 
they traveled over the grain cou 
try helping agents to defeat co 
petitors in field contests, studyin 
their machines in operation, a 
talking to farmers to get their vie,~ 
on possible improvements. 

These trips also gave McCormic 
an opportunity to see what a 
vancement his competitors we 
making and to detect possible i 
fringements upon his patents. 

It was not until 1848 or 1849 th 
written contracts began to be mad 
with appointed agents. The salary 
or commission depended upon the 
territory, the strength of the com 
petition in particular regions, an4 
the ability of the man to sell reap 
ers and make collections. It wa 
required that agents have sufficient 
mechanical kill to assemble har 
vesting machines and start them ou 
for the farmer. Agents also carried 
stocks of repair parts and had to be 
able to repair machines in the field 
in case of breakdown. 

The first reapers were sold b~ 
cash, but a liberal credit system wa 
soon adopted. The farmer was re 
quired to pay the freight and one­
third of the purchase price upoP 
delivery of his machine, the balance 
to be paid December 1, with intere t 
from July 1. Although each agenc, 
contract clearly stated that suit 
should be started immediately upon 
a farmer's failure to pay his reaper 
notes, it is a fact that for many year: 
never a case was brought into cou~ 
The good will of the farmers •0 

general meant too much to M~Co~; 
mick to run the risk of lessen10g 1~1 
by legal procedure. econ. on P· 
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The new Colorado highway bridge overl Clay Creek, located east of Lamar, Is of reinforced concrete pile t restle type construc­
tion. Ideal Cement was used exclusively. It was designed under the supervision of Paul M. Balley, Bridge Engineer, State 
Highway Department. The Division Engineer was .Tames D. Bell of Pueblo and the contractor, W. A. Colt & Son, Las Animas, 
Colorado. The Resident Engineer was L . A. Rose of Pueblo. 

The States Raving 
the Best Roads 

loads 
That 
Last! 

and the longest experience in road building, are the 

states where you find the greatest mileage of con­

crete roads. They keep on extending their concrete 

roads, year after year, because they have learned 

that well-built concrete always satisfies the tax­

payers. 

Colorado Portland Cement Company 
DENVER NATIONAL BUILDING DENVER, COLORADO 

Concrete for Permanence 
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NEWS 
Shower baths, bed sheets spotless 

white and changed like a hotel- a 
kitchen that one could eat off the 
floor- that's the kind of a road camp 
one finds on a state highway project 
located in northwestern Colorado. 

On this project three shifts of men 
are employed, working night and 
day, using the biggest and most 
powerful dirt-moving machinery ever 
seen in this state. A battery of huge 
arc lights are used by the men at 
night. 

"\\'e find that a clean camp, in­
cluding beds with clean sheets, good 
food and plenty of it from a clean 
kitchen, pay big dividends," said the 
contractor. "Our men are pleased 
with their living conditions and they 
give us an honest day's work, and 
we in turn give them an honest day's 
pay." 

And, as a result, a thirteen-mile 
job which the engineers estimated 
would take all summer to complete 
will have traffic moving over about 
the first of August. 

Hamilton & Gleason, well known 
railroad contracting outfit, were suc­
cessful bidders on eighteen miles of 
grading and gravel surfacing on the 
Denver-Limon road, west of River 
Bend in Elbert county. Their bid 
was $240,000 for the completed job, 
$17,000 under the engineer's esti­
mate. There were twelve bidders 
on this project, including five other 
railroad contractors from Colorado, 
Missouri, Nebraska and Idaho. 

\,\Tith the construction season only 
three months old, the Colorado 
Highway Department has let con­
tracts involving the expenditure of 
$4,500,000. It i expected that con­
tracts for road work will total over 
$5,000,000 by the middle of July. 
Payments by the department for 
road work are now running about 
$1,000,000 per month. It is expected 
that payments will reach this total 
each month until November 1st. 

Another project of six miles, 111-

volving grading and widening, on 
the \Villow Creek Pa s road, ex­
tending north from the Granby 
Junction, was contracted by the U. 
S. Bureau of Public Roads on July 
6th. The estimated cost of this 
work is $72,000. 
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OF THE u\10NTH 
A total of 675 men were given em­

ployment in the national forests of 
Colorado during the month of June, 
according to Col. Allen S. Peck, re­
gional forester. So far this year 
1,668 men have been given employ­
ment through forestry projects of 
various kinds, Col. Peck reports. 

opening of a new motor road and 
))eautiful reljgious shrine, in realit 
1t was a tribute to the work an 
vision, through many years, of on 
man- 0. \\ . Daggett, postmast 
and newspaper editor of Redcliff." 

Now that the work of construe, 
ing this beautiful Holy Cross Tra 
has been started by private enter 

Boulder is to have an "Inspiration prise,. it is expe~ted that the co 
struct1011 work will be continued h 

Point" if pl':ns now being formu- state and Federal forces. 
lated are earned out, through efforts Speakers at the dedicator . 
of the Boulder chaml~er of. com- cises included Editor Da itt eC:er 
merce, Rocky . Mountam Chmbei:s A. S. Peck, regional fore~!r, jud 
Club and the city of Bould~r. It ~Francis E. Bouck of Leadvill 
planned to construct a side 1:td Hume \\' hite of Eagle, and Rev L 
from tl.1e pav~ment to the sumn~.Ji~ of Smith of Leadville. \\'. \\ . (Mick, 
Goodview Hill, located four miles \Valsh of Redcliff was master of ccr 
east o~ Bou)d_er. 01~ the crest of emonies. 
Goodview v1s1tors will be able to 
stop and take in the unexcelled vista 
of Boulder valley, the city, foothills 
and back range. 

A guard rail is being placed on 
three miles of the Bvers Canon road 
west of Hot Sulphu; Springs. Thir­
teen hundred 7-foot cedar' posts and 
approximately 30,000 feet of heavy 
wire cable is being used in construc­
tion of the safetv fence. Motorists 
who have travelled this route will 
readily appreciate this improvement. 

Another contract for three miles 
of grading and gravel surfacing on 
the Meeker-Craig highway has been 
let to the Utah Construction Co. 
Completion of this project, which is 
promised for winter travel, will give 
a standard U. S. gravel road south 
from Craig to Hamilton, a distance 
of fourteen mile . Hamilton is in 
the heart of the Moffat county oil 
fields. 

On Sunday, June 21, a group of 
400 church member from all parts 
of Colorado and \:\, yoming dedicated 
the recently completed road from 
Red Cliff to Shrine Pass, known as 
State Road No. 78. Eight miles of 
this scenic highway has been con­
structed. As funds become available 
it will be extended across the pass 
to \\' heeler, where it will connect 
with the fine motor highway to Dil­
lon and Lo\'eland Pass. 

In hi story of the ceremony, AI 
G. Birch, of the Denver P ost, wrote 
in part as follow : "\i\ hile Sunday's 
dedication figuratively marked the 
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Edward Selander, F ort Morga 
contractor, has been a warded a con 
tract for the construction of 1.127 
miles of concrete pavement in th 
town of Fort Morgan, on State Road 
No. 2. Payment for the work wil 
be made from Morgan county's 1931 
3% gasoline fund. Selander's bid 
for the completed project was $2i. 
-1-88.12, being $7.37 high er than a bid 
made by J . Fred Roberts & Sons 
the work. Because of the fact tha 
Selander has one of the largest pa\' 
ing outfits in the state idle at Fort 
Morgan, he was given the work un 
der an agreement that it is to be fin 
ished in forty working days. 

On June 30th the State HighwaJ 
Department opened bids on $265, 
worth of construction work. The 
work was included in two projects­
three miles of gravel surfacing ea I 
and west of Bay field in La Plata 
county, and 121h miles of gravel sur 
facing on State Road No. 4, east o 
Colorado Springs in El P aso county 
J. H. Miller & Co. of Denver were 
low bidders on the Bayfield project 
with $107,622.97, and Charles B 
Owen of Denver was low bidder on 
the E l Paso county project wit~ 
$157,707.05. Work on the two proJ· 
ects will start immediately . Ther~ 
were six bidders on the Bayfiel 
project and fourteen bidders on t.he 
E l Paso county job. In both in· 
stances the successful bids were 
lower than the engineer's estimate . I 
- on the Colorado Springs proiec 
by $41 ,000. 
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CRUSHIMG 
POVfERI 

when brought under control, can be made to serve. 
With ii for instance, you can produce required 
c,pacilies of specification gravel from roadside 
pits. Pioneer Gravel Plants are splendid exam• 
pies of crushing power under control, hamessed to 
screening and loading mechanism, in perfect team 
worlc, to obtain maximum gravel capacities at 
lowest costs. 

There are 11 different sizes of Pioneer Crushing and 
Screening Plants, also Washing Plants, Loading 
Plants, Drag Lines,Storage Bins,Conveyors,Shakers, 

Revolving Screens, etc .• • •• Write for catalog. 

PIONEER 
PORTA BLE GRAVEL PLANTS 

;0.119 Plon11r Scrcenlns, Crushlnt ind Lo1dlns Plant owned bv Th,eet Bros,, Lovell, 
Y0•1n1, ope,otlns In Teton mounlllns In Wvomlns ond 11<oduclns lar9e dolly c1pacltle1 

Pioneer Gravel Equipment Manufacturing Co. 
Minneapolis 1515 Central Ave. Minnesota 

ELTON T. FAIR COMPANY 
Distributors 

1611 W azee Street Denver, Colorado 

Road Builders 
Supplies 

SUPPLYING road contractors with all 
necessary lifting equipment is one 

of the services which we are prepared 
to render. This equipment may consist 
of Leschen Wire Rope, Columbian Ma­
nila Rope, Hoists, Rope Rollers and 
Pulleys and the two items pictured be­
low. 

YALE SPUR-GEARED BLOCKS embody 
safety and ease of operation-85 

per cent of the power exerted by a man 
pulling on the hand chain is trans­
formed into lifting energy. 

SIMPLEX JACKS are 
flexible and ver­

sa tile and in the 
road builder's out­
fit they will pay for 
themselves m a n y 
times over. They 

One man can 
lift a load of 
one ton with 
one hand ­
only 77 pounds 
p u 11 on the 
chain. Write 
for a booklet. 

have long been regarded as standard in 
road construction, repairing and main­
tenance work. We carry a complete 
stock for immediate delivery. Write for 
a booklet showing the entire line. 

WRITE OR TELEPHONE 

'Y"l XINE and ~MELTER 
vflB 1 Y l$\UIFJF>~YJ t°©MJP>AJITTr 

Seventeenth and Blake Streets 
DENVER 
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Tennessee Pass 
(jravel Surfaced 

( Contin u ed from page 5) 

ment may cause the expense to nrn 
higher than an average, but this is 
to be expected on a newly completed 
work. Care should be exercised in 
working the surfaced portion, as ex­
perience has shown that inexperi­
enced crews ( especially county 
forces) are apt to blade the loose 
gravel off the roadway and over the 
shoulders, thereby losing expensive 
road material and losing the benefit 
of the loose gravel. 

The highway on which this proj­
ect is located is one of the major 
transcontinental routes. In Colorado 
it connects the valleys of the Eagle 
and Colorado rivers with the eastern 
watersheds of the Arkansas and 
South Platte rivers. It serves a 
number of the larger to,wns of Colo­
rado and is used a great deal by in­
terstate travel , both tourist and com­
mercial. The pass is comparatively 
low, on good grades and alignment. 
A beautiful view of two of the high­
est mountains in the United States 
(Mount Massive and Mount Elbert) 

View of the gravel crushing outfit used in 
f urnislring material for surfacing one of the 

early Tennessee Pass projects. 

is to be seen from the road. Several 
view of the well advertised Mount 
of the Holy Cross may be enjoyed 
from the road between Tennessee 
Pass and Redcliff. Battle Mountain, 
between Redcliff and Minturn, and 
Glenwood Canon, farther west, are 
other scenic attractions on the high­
way. The Eagle River is recognized 
as one of the best fishing streams i,1 

Colorado, and many lakes in the 
cinity are stocked with trout. Th 
features all attract travel of b 
tourist and commercial classes 
it is expected that a marked inc~ea 
will be evident each year, especia~ 
as the route becomes better know 

Reaper Harvests Good Roa 
(Continued from page 18) 

As sales methods for the fie 
force became more and more 51 
tematized so also did the central· 
recting force at the office in Chicag; 

The position at the head of I 
long list of harvesting machi 
manufacturers which was gain 
and held by Cyrus Hall McCormi 
cannot be attributed to the f 
alone that he invented the world 
first successful reaper. His comp! 
success was due to his exception 
ability to follow a job through. H 
alone was able to visualize the val 
of his invention to all mankin 
While others considered it jut 
passing fancy, he set about to ori 
inate a means of putting a rea 
on every farm. A nd in doing so, 
rnvolutionized farming methodsov 
the world! 

The New CEDAR RAPID 
Straight Line "ONE PIECE OUTFIT" Is Ready For Delivery 

It cruE>he it screens and delivers into tru<'ks or bins--same 
as the "original." Tests of capacity have been made "in the 
field," and it's "Guaranteed"- same good service as found only 
in "CEDAR RAPIDS" Material Handling Equipment. 

'\,\ hen more capacity-more portability- longer Iif e is built in a crushing unit, "CEDAR 
RAPIDS" will build and we'll seII it, and serye you right-

B.W.MOORE EQUIPMENT 
120 WEST 6TH AVENUE 
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STATE HIGHWAY DEPARTMENT 

Financial Statement, June 30, 1931 

BALANCES 
State Treasurer ················-·······$ 885,930.15 
County Time Warrants............. . 10,333.42 
Revolving Fund .......................... __ 9....:'c....5_00_._0_0 

Total Balances ................... . 

RECEIPTS 
u. S. Government ...................... .. $1,575,843.94 
Gas Tax ........... ................ ............. 1,925,278.69 
Internal Improvement................ 30,900.00 
Highway Receipts ...................... 118,289.65 
Bus Licenses ................................ 19,188.96 

Total Receipts .................... .. 
Total Balances and Receipts ... . 

$ . 905,763.57 

$3,669,501.24 
$4,575,264.81 

DISBURSEMENTS 
Federal Aid Projects ... ............... $2,701,127.86 
State Projects.............................. 344,040.12 
Maintenance .......................... ...... 516,344.05 
Maintenance Equipment............ 57,841.58 
Property and Equipment.......... 31,283.65 
Surveys ........................................ 11,284.46 
Traffic Signs and Census.......... 4,323.75 
Administration .......................... 91,518.69 

Total Disbursements .... ..... . $3,757,764.16 

BALANCES 6-30-31 
State Treasurer .......................... $ 798,167.23 
County Time Warrants.............. 9,833.42 
Revolving Fund .......................... 9,500.00 

Total Balances .................... $ 817,500.65 
Total Disbursements & Balances $4,575,264.81 

3% SPECIAL GAS TAX FUND 

Receipts ............................................................ ...... $ 176,723.21 
Disbursements .......................................... .............. 40,822.16 

Balance ........................................................... ~$ 135,901.05 

Corrugated 

Culverts 
Prove 
Best 

GOHI CULVERTS, made of genuine open 
hearth Iron, pure Iron-copper alloy, offer un­
usual resistance to corrosion and give years 
and years of trouble-free service. Easily han­
dled. Quickly Installed. 
No days of delay between start and finish of 
Installation. No repairs. No upkeep. No break­
age. Thousands of installations establlsh their 
lasting life. 

The same qualltles of excellence which make 
GORI culverts the choice of thousands of con­
tracto rs, state, county and Federal road build­
ers, are reasons why you should use GOH! for 
a111 highway drainage. and other culvert lnstal­
atlons. 

They meet copper-bearing pure Iron require­
ments ln all aecepted specifications for corru­
gated metal cul\'erts. 
Get the facts ... a ll the facts ... and you'll 
be satisfied with nothing but GOHI. 

Contractors, County Commissioners, 

Engineers-

Our ... 

PAINT 
Meets Federal and State Highway specifi­

cations for all purposes. 

Phon3, wire or write 

Colorado Paint 
Con1pany 

DENVER STEEL AND 
IRON WORKS 

D. M. Lemen, Pres. 

Phone Tabor 6889 

L. L. DeRemer, Vice-Pres. 

1810 Blake St. 
West CoUax and Larimer Streets Denver, Colo, Denver, Colorado 
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CLAUSE IN HIGHWAY DEED 
KEEPS BILLBOARDS AW A Y 

Here is a new way to keep bill­
boards from obscuring cenery along 
the highways, or creating a traffic 
hazard by obstructing the view. The 
Oklahoma state highway department 
has inserted this clause in its stand­
ard conveyance form used in buying 
right-of-way: 

"In consideration of the construc-
tion of State Highway . ......... the 
grantor herein agrees to prohibit the 
construction of any signs, billboards, 
or other advertising devices within 
150 feet of the center line of said 
highway. And further agrees that 
the State Highway Commission, its 
officers, agents, and employes, may 
enter upon and remove therefrom 

Proj.No. 
134-E 
150-C 
181-A 
262-ER 
263-C 
298-E 
248-C 
168-BCR 
245-AR 
F. L. H. P. No. 1 

Est.Length 
6 ml. 
8 ml. 
2 ml. 

3 ml. 
4 ml. 
8 mi. 
4.5 ml . 
4.5 ml. 
5 ml. 

any sign, billboards or other adver­
tising devices which now exist or 
which may hereafter be placed upon 
said premises, within said 150 feet of 
the center line of said highway." 

The plan has been called to the at­
tention of other state highway de­
partments by the U. S. Bureau of 
Public Roads. 

FOREST FIRES REAL 
MENACE 

" ' hat forest fires destroy means 
loss to you personally. Seventy-five 
per cent of the forest fires in Colo­
rado are due to human agency. Help 
stop this waste. Be careful with 
cigarets, matches and campfires. 
Make it your business to put out any 
fire you discover, or, if this is im­
possible, to report it at once. 

PLANS BEING DRAFTED 
'l:'J'Pe 

Gravel Su r faci ng 
Gravel Su r facing 
Pavem ent 
Bridge 
Grave l Surfac ing 
Gra vel Surfac ing 
Gravel Surfacing 
Pavement 
Pavement 
Gravel Surfacing 

PLANS FINISHED 

I ,.....,.,..,.,.,.,U///////H///A 

11 . · 

= \ G~AVING I caDenw, 

= 

:Location 
"'est of Vona 
,vest of Lay 
Idaho Springs 
E a st of La Veta 
West of La Veta 
South of South Fork 
South of Buena Vista 
West of Lamar 
"'est of Las Animas 
" ' est of Elk Springs. 

lil"ote Proj. No. 
145-C:: 
278-D 
295-E 
158-B 
270-E 

:Length 
14.901 ml . 
20.587 ml. 

7.627 ml. 
10.319 ml. 

8.664 ml. 

Type 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Su-rfaclng 

:Location 
East of RlflP 
West of Cheyenne ·wells 
South of Alamosa 
Wilkerson PasR 
W est of Monte Vista 

Bids on July 16, I 
Bids on July Hi, I 
Bids on July 23, I 
Bids on July 2 • I 
Bids on July 28, l 

STATUS OF FEDERAL AID PhOJECTS UNDER CONTRACT 
Approx. Per Cent 

Proj.No. :Location :Length Type Contractor cost Complete 
2-RlO Bet. Starkvllle and Trinidad 2.097 ml. Paving J . H. Miller & Co. $109,577.10 76 2-R 
2-Rll South of Trinidad 3.130 ml. Paving J . H . Mlller & Co. 89,063.70 3 2·R 
2-R12 Bet. Aguilar & Walsenburg 4.503 ml. Paving Orman Const. Co. 192,443.50 10 2-R 

15-B East of Sterling 18.553 ml. Grading & Surfacing Bedford & Woodman, Inc. 237,781.55 68 16-B 
71-C Bet. Durango and Mancos 4.965 ml. Gravel Surfacing J. Finger & Son 86,146.75 10 71-C 
78-R Near Minturn 0.709 ml. Gravel Surfaced J. Fred Roberts & Sons 96,342 .90 97 78-R 
91-AR East of Trinidad 5.613 mi. Oil Processed Pople Bros. Const. Co. 77,655.05 64 91-A 

134-AR&C West of Burlington 11.174 ml. Oil Processed Surf. H. C. Lallier Const. Co. 111 ,217.20 39 134-A 
134-D West of Stratton 5.076 ml. Gravel Surfacing Mountain States Const. Co. 49,350.50 87 134-D 
144-E North of Fort Collins 1.286 ml. Concrete Paving F. C. Dreher Const. Co. 99,187.55 91 144·& 
144-F Northwest of Fort Collins 10.386 ml. Gravel Surfaced Blanchard Bros. 144,180.80 92 lH·>' 
144-F2 North of Fort Collins I 0.386 ml. Gravel Surfacing M. R. Deakin 19,950,00 9 lH·F 
144-G Bet. Forks & Colo.-Wyo. Line 13.204 ml. Gravel Surfacing Morrison-Knudsen Co. 248,078.00 69 H4·G 
149-C East of Aurora 7.863 ml. Gravel Surfacing Chas. B. Owen 130,3.29.47 60 149.(' 
149-D East of Watkins 8.370 ml. Gravel Surfacing A. R. MacKey 13,207.82 50 149-D 
149-F Between Strasburg and Peoria Detour Bridge A . R. MacKey 13.207.82 100 149-F 
149-F Bet. Strasburg and Peoria 10.745 ml. Gravel Surfacing H . C. Lallier C. & E . Co. 198,660.00 29 H9-F 
149-G Denver-Limon 9.778 ml. Grading & Surfacing Lawrence Const. Co. 189,623.96 41 149-G 
150-B West of Craig 4.630 ml. Gravel Surfacing N . M. Monaghan 73,181..65 93 150-B 
151-A Bet. Granby and Tabernash 6.663 ml. Gravel Surfaced J . H. Miller & Co. 76,909 .90 27 151-A 
151-B Bet. Fraser and Granby 3.925 mi. Grading & Surfacing Utah Construction Co. 63 ,954 .80 57 151-B 
189-B Bet. Hayden and Craig 2.567 ml. Gravel Surfaced C. A . Switzer 91,497.00 72 189-B 
189-C West of Hayden to County Line 7.534 ml. Gravel Surfacing F. L . Hoffman 115,356.94 36 189-C 
208-AR East of Grand .Junction Bridge and Detour Phelps Bros. 7,305.70 H 208-AR 
242-D Bet. Mack & Colo.-Utah Line 9. 883 ml. Gravel Surfacing Hinman Bros. Const. Co. 124.55 2.36 58 242-D 
242-E West of Fruita 4.243 ml. Gravel Surfacing Wallace Const. Co. 54 ,907 .53 58 242-E 
245-C Between Hadley & La Junta 8'.442 ml. Grading A. S. Horner 133,3$3.10 60 245.c 
248-B South of Buena Vista 2.766 mi. Gravel Surfacing J. Finger & Son 51,979.50 100 248-B 
251-D East of Boulder 0.284 ml. Pavlnf Collier-Latimer 25.598 .50 75 251-~ 
254-AB&CR Byers Canon 2.615 ml. Grave F. L. Hoffman 16,537 .30 .06 264· 
258-1 Bet. Montrose & Gunnison 2.481 mi. Gravel Surfaced J. H. Miller 50, 272.60 79 268-1 
258-J West of Cerro Summit 5. 796 ml. Grading and Gravel Lumsden Hall Const. Co. 107,027.30 33 258-J 
261-AR Bet. Rifle and Grand Junction 0.053 ml. Bridge & Grav. Surf. Herbert S. Crocker 21,300.00 58 26t-AR 
265-D Wllson Gulch 1.930 ml. Bridge & Approaches Grant Shields 29,455.50 99 265-D 
271-F East of Florence 0.593 ml. Viaduct l\Iountaln States Const. Co. 57 ,583 .40 87 271-F 
272-F Bet. Manzanola & Rocky Ford 4.097 ml. Concrete Pavement Driscoll Const. Co. 122 .418 .50 89 272-F 
278-AR&C East of Cheyenne Wells 8.409 ml. Oil Gravel Surfacing W. F. Pigg & Son, Inc. 116,829.21 28 278-AR 
282-I South of Craig 1.981 mi. Gravel Surfaced Utah Construction Co. 70,225.16 53 282-1 
28'2-J Bet. Rifle and Meeker 0.057 ml. Bridge & Approaches Herbert S. Crocker 20,400.00 82 2s2-J 
286-E Denver-Cheyenne Highway 4.052 ml. Concrete Pavement J . Fred Roberts & Son 126 ,032 .85 9 286-E • 
287-AR5 Bet. Kersey and Wiggins 10.586 ml. Concrete Pavement Edw. Selander 251,717.00 77 9R7-AR 
287-CRl Bet. Kersey and Wiggins 10.246 ml. Concrete Pavement J . B. Bertrand, Inc. 254,341.70 87 287-CRI 
292-D Bet. Wolcott and Avon 9.834 ml. Graded Surface Utah Const. Co. 159,143 .40 37 292-D 
296-D South of Pueblo 8.348 ml. Gravel Surfacing Cole Bros. 84,815.10 49 296-D 
297-C Southwest of DeBeque 9.953 ml. Gravel Surface Hinman Bros. Const. Co. 312,453 .50 96 297·<' 
298-C Bet. Twin Bridges & South Fork 3.780 ml. Gravel Surfacing H. C. Lallier Const. & Eng. Co. 116,864.50 91 298-C 
298-D Bet. Del Norte and Durango 4.100 ml. Gravel Surfacing H. C. La11ler 164.814.00 36 298-D 
298-F East of Bayfield fi ml. Gravel Surfacing Wood, Morgan & Burnett C. Co 66 ,920.85 13 298-F 
299-AR Alkali Creek Bridge Phelps Bros. 8,690.05 46 299.,1.B 
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ave Half ihe Cosi: 
OF CULVERT 
INSTALLATION. 

Avoid interruption of traf­
fic and damage to track or 
pavement. 

USE THE 
JACKING METHOD 

FOR PLACING 

Armco 
Corrugated Pipe under high 
embankments, heavily 
traveled railway tracks or 
highway and street pave-­
ments. 

Full particulars as to the method 
and the advice of engineer special­
ists on request. 

And Armco Culverts, once in place, will ST AND and SERVE. 
They are made from "The Iron That's Made to Last." 

HaTdesiy ManufaciuTing Co. 
31st and Blake Streets, Denver, Colorado P. 0. Box 2170 

Branches: Pueblo, Colo.; Woods Cross, Utah; Boise, Idaho; Missoula, Montana; Sidney, Montana. 



Endurance 

means Econom 
35 
50 
75 

Model U 

free . 
trial 
onyourjob . 

~k your Dealer 

on road work 
Case hardened gears, improved luhricaliion 

and dust protection and other exclusive 

features enable these tractors to give long, 

steady service at low cost. 

Complete line of auxiliary equipment "' for 

Wilson Machinery Co., 1936 Market St., Denver, Col 

':'Mil .IIADf'OIICMIODIHION "°• 00. , DENVltlt 

AL L I S · C H A L M E R 
TRACTORS 

SPRINGFIELD, ILLINOIS ••• MILWAUKEE, w1scoN 
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TO meet local specifications 
properly and profitably, use 
the Cedar Rapids One-Piece 
Outfit. Use it on any job to 
produce every specified road 
metal. Set it up in a hurry, 
operate it singly or in tandem, 
with or without attachments. 
Move it around from one job 
to another- you'll like the way 
it operates. Send for catalog 

IOWA MANUFACTURING CO. 

Manufacturers of Crushing Equipment Exclusively 

The Cedc1r RdRids 
One Piece Outfit 

Crushes-Screens-Loads In One 01>erat1on 

!! 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii-~ 

H. W. MOORE EQUIPMENT CO., Distributors 120 West 6th Avenue, DENVER 
Phone Tabor 1361 . 
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OOLOBADO STATE JUGHWAY DEPABTMENT 
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OOLOBADO HIGHWAYS PUBLISHilll"G COllllPAlll"Y 

716 Colorado Bulldlng, Denyer, Colo. 
Phone Tabor 6047 
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Articles on the subject <,f road bullding and highway 
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20 CENTS A COPY. $2.00 A YEAR. 

Our CO'ver Picture=== =~ 
QN THE front cover of this month's COLO-

RADO HIGH\\'AYS we print a view of 
the new gravel surfaced highway located be­
tween Byers and Deertrail, on the Denver­
Limon highway. This is a link in the 90-mile 
stretch of new road which the State Highway 
Department is constructing this year with 
Federal aid funds. The surfacing is being 
laid in such a manner that it can be treated 
with oil some time in the future. 

100 ft. Rl-.eted Low TraH Span, Dillon, Colo. 

Bridges and Structural 

Steel 
For every purpose 

Plans and specifications gladly sent upon application 

Minneapolis Steel 8 Machinery Co. 
Denver Office, 15th 8 Wazee 

Deaver. Colorado 

THOMPSON 
CULVERTS 
- made of the F I NE S T of 

Steels. 
- made by our large Denver 

f§ctorY with 53 vears' manu­
facturing experience. 
made to meet ALL Federal, 
State and County specifica­
tions. 

SpPcif y Thompson Cufoerts­
Always! 

Prompt 
Dependable 

Delivery 

Write 
for 

Quotations 

THOMPSON MFG. CO. 
Established 1878 

3001 LARI1\IER ST. DENVER, COLO. 
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RAISE the blade of an Adams Motor Grader-
stand on it-jump on it-and note its remarkable 

rigidity. This is due first to Adams distinctive all· 
welded frame construction which makes the frame 
one solid single unit that will not yield to twist­
with no bolts or rivets to work loose. Second, the 
blade control is fitted throughout with machine· 
finished bearings and ball and socket connections 
adjustable for wear-no lost motion to cause chatter· 
ing. The blade is protected for life against lost mo· 
tion and backed by lifetime frame rigidity. 

Available with three husky tractors: McCormick· 
Deering Model 20, Allis-Chalmers Model "U'', and 
Case Model "LI". Each is available with solid or 
pneumatic tires and with new tandem ( 4-wheel) 
drive. Steel or rubber crawlers available for McCor· 
mick-Deering and Allis-Chalmers tractors. Write 
today for the new Adams catalog. 

Elton T. Fair co. 
Distributor for J. D. Adams Company 

H>ll " 7AZEE STREET, DENVER 
C O L O R A D O H I G H w· A Y S September, 1931 



VOLUME X. SEPTEMBER, 1931 NUMBER 9 

Towns Want Trunk 
Routes Off Main Streets 

COLORADO is not the only state where there are 
differences of opinion as to the routing of trunk 
highways through cities and villages. Illinois 

wns have been going through experiences similar to 
hose of many towns in this state. A recent issue of 
Tennessee Highways contains this interesting account 
f what is happening: 

"Ten days ago a delegation of small town civic offi-
1als appealed to the state highway department of Illi­
nois to undo an error which the delegations themselYes 
idmitted was their own. They asked the Illinois high­
•ay commission to change the routing on numerous 

,tate highway so that the trunk line roads would go 
round their towns instead of through them. 

"These delegates told the highway commission that 
hrough-highway traffic had so congested their streets 
•hat their own citizens could no longer get into the 
-tores to shop, that through-highway trucks and 
busses had battered their street paving to pieces, that 
through-highway traffic had compelled them to create 
traffic police jobs which were severely taxing the prop­
trty owners of the city to maintain, that through-high­

ay traffic had increased the accident toll among their 
wn citizens because downtown streets were not wide 

_nough or properly enough engineered to carry the 
Durden of both through and local traffic . For every 
reason that was advanced ten years ago as to why 
trunk line highways should be routed through the 
heart of the city, these same cities now had ten reasons 

hy thev should be taken away from the heart of the 
-ity. . . 

. "All interstate and most intercity automobilists 
1V11] throw up their hats and cheer the day when they 
can pursue their way across country without being 
dragged through small town business districts. Act­
ing on the assumption that automobile tourists spend 
rnoney , and that the more tourists you can get through 
th~ city and past the spending points, the more that 
ll'tll be spent, small towns have clamored for midcitv 
routing of direct highways. Now they are beginning 
to Understand that the automobile tourist is like any 
other tourist. He spends money for what he wants 
nd what he must have, and for that only. If there is 

anything in a small town that a tourist wants or has 

to have, he is perfectly willing to drive into the city, 
get it and drive out again . 

"The dawning recognition by these small town 
Illinois delegations may be made of very practical 
service if called to the attention of highway depart­
ments everywhere, that there is about to be a new 
style set in ·locating trunk line highways around small 
cities." 

GOOD ROADS SAVINGS 
Paste this up. Toledo Blade: Good highway con­

struction has reduced the average automobile opera­
tion cost from 10 cents a mile in 1924 to 6.43 cents in 
1929. This is neither guessing nor gossip. Thomas P. 
Henry says so and Mr. Henry ought to know, for he 
is the president of the American Automobile Associa­
tion. In this information there is proof of the asser­
tion which has been made repeatedly by this newspa­
per, that it is cheaper for motorists to pay for good 
roads than it is to try to skimp along without them. 
One gallon of gasoline will produce power sufficient 
to drive the average automobile fifteen miles. Using 
Mr. Henry's figures as a basis for the calculation, it 
costs about 54 cents less to drive over 15 miles of good 
roads than an equal distance on poor roads. Fuel and 
time saving and the less wear and tear on tires and 
cars are all taken into the accounting. Paste this on 
your windshield for reference when you drive to the 
filling station. 

SNOW PLOWING IS PRACTICAL AND 
ECONOMICAL 

It was just a few years ago that no attempt was 
made to keep our highways open . First the state high­
way department purchased equipment and announced 
its intention to keep the highways open . Then the 
various counties followed, and today driving a car is 
more or less of a safe proposition the year around. It 
makes the investment in the car more sound and it 
tends to economy in road maintenance, as the spring 
thaw finds the grade practically bare of snow. In 
years gone by some of the high snow banks over the 
grade practically ruined the roads, making extensive 
re-graveling a necessity. A trial has shown winter 
maintenance to be a practical thing. \ Ve could hardly 
go back to the old custom now. 
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Greeley-Ft. Morgan 
Paving Completed 

;\ PPROXIJ\IA TEL Y 1,000 people n were present at the gala open-
ing of the new Greeley-Fort 

l\1organ concrete paving on Tues­
day, July 28th. The celebration was 
held at Deerfield, about midway be­
tween Greeley and Fort Morgan. 
Following an hour of short talks by 
dignitaries present, Lieut. Governor 
Ed. C. Johnson officially opened the 
road by driving his car through the 
blue ribbon stretched across the ce­
ment. This marked the opening of 
a stretch of pavement extending 
from Sterling to Pueblo, the longest 
in this section of the countrv. The 
Deerfield celebration marked the 
opening of twenty-one miles of pave­
ment constructed by the State High­
way Department with Federal Aid 
funds in two projects- the west half 
being laid by J. B. Bertrand and the 
east half by Edward Selander. 

R. B. Spencer of Fort Morgan, in 
charge of the program, called upon 
a number of prominent citizens and 
officials of Colorado to speak. The 
following took part in the program : 
Edward C. Johnson, Lieut. Gover­
nor; Charles D. \-ail, State Highway 
Engineer; George D. Begole, l\Iayor 
of Denver; Carl S. Milliken, l\Iana­
ger of Safety, Denver; Dudley R. 
Grimes, Secretarv, Colorado Associ­
ation; James S. · Ogilvie, Chairman 
of the \Veld County Board of Com­
missioners; 0. B. ·schoolev, Chair­
man, l\Iorgan County Board of Com­
miss ioner. , and J. B. Bertrand, con­
tractor. 

Lieut. Gov. Ed. C. Johnson, who drove first 
auto over new Ft. Morgan-Greeley pavement. 

The road was declared ofticiallv 
opened when the ribbon was cut b}· 
Charles D. \' ail, State Highway En­
gineer, and Lieut. Governor Johnson 
drove his car through. l\Iusic was 
furnished for the occasion by the 
State Teachers' College band. R. E. 
Smith, Sterling band leader. led the 
community singing. Pre. ent at the 
celebration were official v1s1tors 
from Greeley, Fort Morgan, Brush, 
Sterling, Fort Collin , Den\'er, and 
other cities and towns along the 
route. 

EARLY this spring there wa 
awarded by the State Highwa 
Department of Colorado tw; 

paving projects approximately L 
miles each, one to Edward Selander 
of Greeley, and the other section tr 
J. B. Bertrand, Inc., of Denver. Both 
of these contractors have had a wid 
experience in paving work and hav 
a wonderful organization and mod 
ern equipment to make the best jol 
possible in the least possible time 
They started approximately at th 
same time on putting their outfit 
on the ground and doing the nece, 
,,ary preliminary work in connection 
with these projects. It was not onh 
the efficiency of the most moderi 
equipment used, but the organiza 
tion that each had, the skilled men 
that were employed and the coordt 
nation of the contractors in makin 
every move count. 

Of course on a job of this kind 
material for the paving, the Stat 
Highway's inspection is of para 
mount importance. After making 
an exhaustive test, the State High 
way Department passed the rock a 
furnished from the Cripple Creek 
section of Colorado and the Lyon\ 
Colorado, section. This rock wa 
crushed the proper size, screened 
and loaded at the quarries. Th 
railroad hauled this crushed rock t 
points on each project, where it ~·a 
unloaded with gasoline cranes, using 
clamshell buckets and into storag 
piles. These storage piles were ar 
ranged close to the central proper 

Part of crowd that attended celebration at opening of pave­
ment at Deerfield. 

Lieut. Gov. Johnson drives first car through ribbon to ,nark 
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opening of pavement. 
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Tourists who passed over pavement fallowing official opening 
of concrete road at Deerfield. 

Highway Engineer C. D. Vail addre.~ses crowd at Deerfield 
celebration marking the opening of new road. 

10ning plants fo r ready access to 
1ading the bins, and with a surplus 
,upply of sufficient quantity on hand 
or emergencies. The and was 
aken from a wet pit on the Bertrand 
b near Hardin, and the Selander 
b from the river bed near 1\lasters. 

The material was taken out by the 
se of hoists and dragline scrapers 

1f the Cableway type, brought in 
l'er conveyors and dep s ited over 
·reens, taking out the oversize ma-
erial , and then into a bin for direct 
ading into trucks. 
For the storage of sand as well as 

!he crushed rock, in each case the 
ontractors used steel Bia w-Knox 
bins with accurate measuring de-
ices set by pounds of weight to re­

quired proportions, and the material, 
hoth the sand and crushed rock in 
proper proportions, was deposited in 
•rucks ready for each batch for the 
big Koehring 27-E pavers. There 
vere a 1111111 ber of trucks used of 
1arious sizes on the work; these 
lrucks obtaining an accurate batch 
ii measured rock and sand, and on 
heir way to the paver they stopped 
t a loading point to obtain the 

proper proportion of cement. This 
·ement was obtained in box cars in 
bulk, and was loaded out in special 
rarts which were filled bv hand in 
the cars, and each cartload· of cement 
weighed on a special platform scale. 
Then this cement was clumped on 
top of the load of aggregate and the 
·omplete batch was immediately 
ready to journey to the paver. 

In preparation of the subgracle for 
this pavement, heavy tractors and 
'Crapers were u sed to break up the 
hard surface of the road and the sur­
plus material bladed off. After thi s 
ubgrade was made to grade, the 
tee! form s for accuratel y measuring 

the depth of the pavement were set 
to line, and approximately a 4-inch 
and cushion was placed between 
these forms and accuratelv struck 
off, before the concrete was laid. 

September, 1931 

The pavers on this job were of the 
most modern and fastest, the Koehr­
ing 27-E, mixing one yard mixed 
concrete per batch, and were semi­
automatic in operation. The trucks 
with their load of aggregate came 
down to the paver and just before 
reaching the skip, were run up over 
a turntable and turned around, so 
that they could expedite their time 
in coming in between the forms in 
ahead motion , and going back the 
same way, eliminating backing and 
its consequent loss of time. On this 
paver is located an accurate water 
measuring device which measures to 
the ounce all water required per 
batch , and with the cement, crushed 
rock and sand weigh ed to accurate 
proportions per batch, and the water 
accurately measured, it kept each 
batch consistent. 

The time element in mixing is 
another important factor , and this 
was controlled by a batchmeter 
which is mechanically operated by 
the mechanism of the paver, so that 
for whatever required time, sixty 
seconds or more. that the inspector 
determines, each batch was mixed 
for that required time. 

The mixed concrete then was dis­
charged and placed between the 
steel form s and a mechanical finish­
ing machine, compacting this con­
crete , fini shed it true to form, and 
all that was left to do was a little 
hand fini shing by two men. The fin­
ished concrete was then covered 
with dirt and wet down clailv with 
water to prolong its curing time. 
After the concrete had been placed 
fo r twenty-four hours, forms were 
removed and set ahead in continu­
ous operation. 

Another important factor in any 
paYing operation is the water sup­
ply. This water is furnished the 
paver for mixing operation and for 
curing purposes through a 21h -inch 
line of pipe from a C. II. & E. tri­
plex portable pumping unit, which 
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John Bertrand, one of the contractors who 
laid pavement that completed concrete road 

between Sterling and Pueblo. 

took its supply of water from an 
irrigation ditch or other handy water 
supply, sometimes five miles from 
its point of discharge. These pumps 
were of the No. 11 size, supplying 
80 gallons of water per minute at a 
pressure of 500 lbs. per square inch . 
All through the job these pumps 
never stopped, but consistently sup­
plied the necessary water in volume 
and sufficient pressure. 

The structures on this job were 
done by a special crew, the excava­
tions made, the forms set and the 
concrete poured ahead of the paving 
operation, so that this work was 
completed and properly set before 
the concrete was poured over them. 

After the concrete pavement was 
laid and completed, all that was left 
to do was to build up the shoulders 
on each side, grade them and their 
birms. 

On a job of this sort there are 
three things that make for good con­

(Continued on page 20) 
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Westward Path 

T HE official opening of the last 
important link in the paved 
highway from Sterling through 

Brush and Fort Morgan to Greeley 
and thence to Denver brings to vir­
tual completion man's improvement 
of a natural traffic route that has 
been in steady use long before the 
dawn of recorded history. 

The valley of the South Platte 
River from the prairies of Nebraska 
and eastern Colorado to the foot­
hills of the majestic Rockies, has al­
ways been a path of travel. Up and 
down its shores ranged herds of 
buffalo that grazed on its rich 
grasses and drank of its waters. 
Parties of Indian hunters stalked the 
herds and took heavy toll of them. 

Along its banks raced Indian war 
parties invading the country of 
enemy tribes or returning from con­
quest laden with scalps and booty. 

Up this valley, ever westward, 
rolled the emigrant trains bound for 
the western lands of promise. Gold­
mad mobs rolled toward the moun­
tains up this valley when news of 
the Colorado Golconda reached the 
east. 

Troops of blue-clad cavalry, Uncle 
Sam's defenders, jogged up and 
down the valley, lending the protec­
tion of their carbines to those who 
trod this "path of empire." 

If the hills that border this valley 
through which today's modern high­
way unrolls its smooth concrete rib­
bon could speak, the tales they might 
tell would make a chapter of history 
more valuable than any that has 
ever been recorded. 

The first authentic account of any 
people of the white race looking 
upon the South Platte valley is that 
of the l\fallet brothers, French trad­
ers, who in 1739, with six compan­
ions from a French settlement in 
Illinois, went as far west as Jules­
burg, Colo., and followed the South 
Platte valley westward from there 
for some distance before turning di­
rectly south to the Arkansas and on 
to Santa Fe. This company, though 
nothing of importance resulted, may 
have been the first white men to 
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of Empire 
cross what is now Logan and l\Ior­
gan counties. 

It is possible that Coronado, who 
came into this country from Mexico 
in 1:i39, seeking the "Seven Cities of 
Cibola," may have reached north­
eastern Colorado. It is known that 
he went as far north as northeastern 
Kansas before he gave up the search 
for the "cities, he was told , had been 
paved with yellow gold ." Histori­
ans say that he entered the valley of 
the South Platte in western Ne­
braska and he may have returned 
southward by traveling down the 
valley of the Platte through l\Iorgan 
Countv. 

The. next expedition to this part of 
the \ Vest was ent out bv the U. S. 
Government in 1819, when Stephen 
Harriman Long headed a group of 
explorers who started from St. 
Louis. Their orders were "to see 
whether or not the western country 
was worthy of ettlement" and with 
others to· make straight for the 
Rocky Mountains. They followed 
the l\lissouri and the Platte rivers, 
crossing the latter at Grand Island, 
and then to the south fork of the 

A view of the new road over Willow Creek 
Pa.~r.- a Federal Aid project. 
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Platte. reaching that point on June 
22, 1820. On June 30, 1820, they 
caught sight of a peak which was 
later named Long's Peak in honor 
of its discoverer. The party wa 
camped at the time at the junction 
of Bijou Creek with the Platte River 
a short distance west of Fort Mor 
gan. 

Long's report of this expedition 
was discouraging and retarded im­
migration westward for some time 
to come. The region was described 
as an "arid wa ste of and and stone." 
Dr. James, botanist, geologist and 
surgeon of the party, wrote: "Thi 
barren and ungenial di strict ap 
peared to be filled with greater num 
bers of animals than its meager pro 
ductions are ufficient to support 
Animals in great numbers are seen 
in this territory, including bison. 
deer, badgers, wolves, hares, eagles, 
buzzards, raven and owls. In re 
gard to this extensi,·e section of the 
country, we do not hesitate in giving 
the opinion that it is almost wholl) 
unfit for cultivation and, of course. 
uninhabited by a people depending 
upon agriculture for subsistence." 

John C. Fremont, called "The 
Pathfinder," made five expeditions 
The first was in 1842 and the last in 
1853. Two of these followed the 
South Platte through what is now 
Logan, :Morgan and ·\\' eld counties. 

The South Platte River valley, 
through which today's modern high· 
way is laid, marked the battleground 
between the clash of white man's 
westward march and the red man\ 
determination to halt the pale-face 
tide. 

The plains Indians made many 
depredations in the South Platte val· 
ley, but on August 20, 1864, the In­
dians attacked simultaneously all the 
Overland stages between Kan~as 
Citv and Denver and all the white 
settlements for 200 miles up and 
down the front range along the 
Platte and Arkansas rivers. Troops 
were sent out to fight the Indians 
and the ten years from 1860 to 1870 
was a time of terror on the Colorado 
plains. 
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Many stories might be written of 
battles fought and lives lost. In 
tS65 the federal officer in charge of 
the troops reported: "The Indians 
re bold in the extreme. They have 
burned every ranch between Jules­
burg and Valley Station and nearly 
II the property at the latter place 
nd have driven off all the stock. 

h(Jth public and private. The stage 
,oute from Denver to Julesburg has 
oeen devastated every mile of the 
ay. " 
On January 14, 1865, the Godfrey 
nch, west of Merino, was attacked 
v a large force of Cheyennes. It 
·as defended by the owner, Hollen 
;0dfrey, and three other men and 
ur women, who helped in every 

1,ay they could during the attack, 
1,hich lasted all day. After night-
II one of the defenders, named 

Perkins, escaped from the ranch and 
'llde to an encampment of soldiers 
ear Fort Morgan for help. A cor-
ral and four enlisted men accom­

inied him back to the ranch and 
,ucceedecl in stealing into the house 
nmolested. \\'ith this reinforce­

ment Godfrey repelled the Indians. 
fhe next clay another fight took 
,lace at the \Visconsin ranch, south 
,i the river near Atwood. 
Recorded history show that sev­

ral people were ·killed by Indians 
ear what is now Fort Morgan. 
Discovery of gold in 1858 in the 

icinity of Denver brought a big 
•tampede to the mountain and 

uch of this travel came down the 
uth Platte valley, the natural road 

rom the plains country. The roads 
ere lined with covered wagons 

drawn bv ox or mule teams. Some 
ad packs on their backs as they 
rudged along on foot. Some clubbed 
ugether and bought a hand cart and 
iecame their own beasts of burden. 

me had a single yoke of oxen , an 
ndian pony, or a mule or ox-drawn 
.agon laden with supp lie. , provi­

•1ons and mining equipment. 
Naturally many were disappointed 

•t not finding gold as they had ex­
Jeoted, sold their baggage or left it 
n the ground and started back East 

1eclaring that the whole thing was a 
umbug. So across the plains 

·tretched a double line, some going 
and others returning, sour and ul­
en. 
For twentv- ix years \\' eld Coun­

}" occupied .the entire northeastern 
~art of the state and embraced an 
a~ea of 10,494 square miles. It has 
1nce been divided and subdivided 

Until at present seven counties oc­
~py the territory originallv as­
tgned to vVelcl. They are, in· order 
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Here we have an BS-foot slope on the new Berthoud Pass highway which is nearing 
completion- constructed with U. S. Forest funds. 

of their organization: \ Veld, \ Vash­
ington, Logan, Morgan, Yuma, Phil­
lips and Sedgwick. 

The first railroad entered \\' elcl 
County at Julesburg and the first 
railroad built into the heart of the 
state had for a time its terminus at 
Evans in \Veld County. 

Along the South Platte highway 
some of the oldest and best known 
stage stations, forts and Indian trad­
ing posts were situated, among them 
Fort Lupton, built in 1835; Fort St. 
\'rain, in 1835; Fort \i\Ticked, in 
1860, Fort l\forgan, Fort Sedgwick 
and others. 

Today's modern concrete highway 
down the South Platte valley where 
trucks, busses and passenger· cars re­
place the emigrant wagon, the stage­
coach and the horseman, is but an 
improvement upon a roadway that 
has a history of blood and tears, ter­
ror and fear. hopes and miserv, hap­
piness and the final glory of tf1e con­
quest of empire.- Ft. Morgan Times. 

HIGHWAY TRAFFIC DEVICES 
MUST BE STANDARDIZED 
There is practically no uniformity 

in the design, construction or use of 
traffic devices, states a report of the 
American Road Builders' Associa­
tion. 

One manufacturer reports as to 
standard STOP signs that produc­
tion for stock is impossible because 
each order he receives has varia­
tions. He is called upon to furnish 
27 different secondary copies, 3 sizes 
of one econdary copy. 3 sizes of 
signs, 4 different gauges of metal. 3 
different color combinations, 5 varia­
tions in finish and fabrication, 6 re­
quirements as to the number of re-
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flector buttons, 3 different colors of 
buttons. 

l\Iany of the e variations tend to 
confuse the mind of the motorist; 
all of them add materially to the cost 
of production and maintenance. 
Much study is needed to bring about 
proper standardization. 

More than sixtv Allis-Chalmers 
tractors of various sizes and types 
have been sold in the Denver terri­
tory during the spring and summer 
of 1931, according to \Vilson Ma­
chinery Co. These units have been 
sold for state, federal, county and 
city work, together with contractors 
on various types of dirt moving. Al­
together it has been a very success­
ful season, says Ray Corson, sales 
manager. 

A late model Hughes-Keenan Iron 
l\f ule is being used on the construc­
tion of the Grand Lake section of 
the new highway being constructed 
over Fall River Pass. This equip­
ment was furni shed by H. \i\ . Moore 
Equipment Co. 

The Schramm Company announces 
a number of important changes in 
their newest model 540-foot com­
pressor. H . \V. Moore Equipment 
Co. will send literature. 

Sale of two heavy-duty F\i\TD 
trucks and a· dozen \ Voods hoists 
and bodies was reported by the Lib­
erty Trucks & Parts Co. during the 
month of August. 

Charles Sweitzer, a Denver con­
tractor, on August 1st completed 
two and one-half miles of gravel sur­
facing west of Hayden. 
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States Adopt 
Uniform Rules 

SEVEN states have been added 
to the number which had pre­
viously adopted the Uniform 

\' ehicle Code, or substantial portions 
of it, through the enactment of one 
or more Acts of the Code by their 
1931 legislatures. In additioi1, sev­
eral states have made changes in 
their motor vehicle laws, bringing 
them in closer harmony with the 
Uniform Code. This brings to 34 
the total number of states whose 
motor vehicle laws are in harmony 
with the Code or have been amended 
toward conformity with it. 

The Uniform Vehicle Code, pro­
viding the national standard for 
assisting the states in securing \tni­
formity in traffic regulations, was 
developed by the National Confer­
ence on Street and Highway Safety 
in 1926, and revised to date in 1930 
in the light of the most recent ex­
perience with traffic laws through­
out the country. The Code in its 
present form ha': received the formal 
endorsement of the American Bar 
Association and the National Con­
ference of Commissioner on Uni­
form State Laws. 

The states which have adopted 
one or more acts of the Code in 1931 
are: Colorado, Iowa, Kan as, Michi­
g-an, Nebraska, Oregon and Utah. 
Among the states which made 
amendments to their existing motor 
vehicle laws are: Pennsylvania, Ne­
vada and New Jersey. it should be 
added that the legislatures of sev­
eral states are still in se sion, among 
them Alabama and Georgia , where 
the Code has been introduced. In 
Alabama local groups have centered 
their attention on promoting adop­
tion of the Operators' and Chauf­
feurs' Act, and a Uniform Act Regu­
lating Traffic on Highways- Acts 
III and I\' , respectively, of the Uni­
form Yehicle Code; while in Georgia 
efforts are being made to impress 
upon the legislature the de. irability 
of enacting into law all fo ur Acts of 
the Code. 

Colorado Takes Lead 
Colorado heads the tates acting 

favorably on the Unifo rm \ ' ehicle 
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By \\ ' l\I. E. METZGER 

Code this year in that she adopted 
three of the four Acts of the Code, 
namely: "A Uniform Registration 
Act," "A Uniform Operators' and 
Chauffeurs' License Act," and ''A 
Uniform Act Regulating Traffic on 
Highways." The state already had 
an Anti-Theft or Certificate of Title 
Law in close harmony with the cor­
responding Act of the Code, thus 
completing adoption of the national 
standard code. 

Oregon adopted the Uniform Op­
erators' and Chauffeurs' License Act, 
Act III of the Uniform \ ' ehicle 
Code, as well as the Uniform Act 
Regulating Traffic on High ways, 
Act I\' of the Uniform Code, thus 
also coming closely in line with the 
national standards. 

The Uniform Operators' and 
Chauffeurs' License Act (Act III of 
the Code) was adopted this year by 
Iowa, Kansas and Michigan, in addi­
tion to Colorado and Oregon already 
mentioned. The addition of these 
five states brings up to nineteen the 
total of those having the standard 
Operators' License Law with man­
datory examination. Under this law 
all operators and chauffeurs must be 
licensed and new drivers only after 

examination to determine whether 
they have sufficient knowledge of 
the motor vehicle laws and regula­
tions and are competent to operate a 
motor vehicle with safety to them 
selves and other users of the high. 
way. 

The following now comprise th 
group of standard drivers' licensin 
states: New Hampshire, Vermon. 
Massachusetts, Rhode Island, Con 
necticut, Pennsylvania, New York 
New Jersey, Delaware, Maryland 
\\ est Virginia, District of Columbia 
Iowa, Michigan, Kansas, Arizona 
Colorado, California and Oregon 
Seven additional states require mo 
tor vehicle operators and chauffeur, 
to be licensed but do not make man 
datorv the examination of new driv 
ers. ·These states are: Arkan a 
Indiana, Nebraska, Nevada, South 
Carolina, Tennessee and \ Viscon in 
Organizations interested in better 
traffic conditions in some of the 
states have initiated efforts to secur 
strengthening of their licensing law, 
by the legislatures in harmony with 
the national standards. 

Uniform Traffic Regulations 

The enactment of the Uniform 
Act Regulating Traffic on High 
ways, Act I\' of the Uniform\ ehi 

A scene taken alqng the new gravel-surfaced highway between Fort Collins and 
Laramie, Wyoming, recently opened to traffic. 
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·le Code, in four additional states 
:his year brings up to 18 the num­
ber ~f states having adopted that 
\ct: Colorado, Nebraska, Oregon 
Jnd Utah being the states having 
tiken this action thi~ year. T!1e fol­
owing states are mclude_d 111 the 
group whose motor n:h1cle laws 
·ontain the major part of this Act: 
pennsylvania, Delaware, Virginia, 
\lorth Carolina, Louisiana, l\Iichi-
aan, \\' isconsin, l\f innesota, North 
akota, South Dakota, Nebraska, 

Colorado, New l\Iexico, Arizona, 
tdaho. Utah, Oregon and California. 
fhe foregoing statement requires 

me qualification in that thirteen 
of the eighteen states listed above 
Jdopted Act r,· of the Code in the 
iorm in which it appeared prior to 
its re\'ision in 1930 by the Third Na­
uonal Conference on Street and 
Highway Safety. The states whose 
motor vehicle laws contain the pro-
1,ision s conforming substantially 
with those contained in Act IV in 
·ual form, as re\'ised to date are: 
l'aiifornia, Colorado, Nebraska, Ore­
on and Utah. 
The principal changes embodied 

n the , \ct as revised in 1930 are: 
Incorporation into the Act for adop­
tion by states of many important 
provisions relating to traffic regula­
tion in cities and towns, found for­
merly only in the l\iodel Municipal 
Traffic Ordinance; rearrangement of 
1he sections of the Act in more con­
enient order; and changes in the 

,peed restrictions providing greater 
Bexibilitv hut at the same time im­
posing i110re drastic penalties for 
,peeds unsafe for conditions. In ad­
dition there are changes in the rules 
of the road with respect to overtak­
ing and passing, laning of streets 
nd highways, stopping of certain 

1•ehicles at railway crossings, and 
certain modifications of the equip­
ment requirements, all recognized 
by the National Conference as desir­
able to meet present-day traffic con-
ditions. · 

Municipal Regulations 
The significance of incorporating 

'" Act IV of the Uniform Code 
many of the provisions found for­
merly only in the l\1odel Municipal 
Traffic Ordinance becomes apparent 
when it is recognized that this af­
(ords a means of establishing uni­
lormity in a larger part of the traf­
fic rules and regulations in all cities 
and towns within the borders of a 
late through state law enactment. 
Thus municipalities in the states 

~dopting the 1930 Uniform Vehicle 
ode, as well as those in New J er-
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A steam shovel moving thousands of yards of dirt from the Berthoud Pass highway 
which is being widened and straightened by the U. S. Government. 

sey and \Visconsin, which had pre­
viously adopted similar provisions, 
are assured of uniformity in regard 
to a large number of traffic regula­
tions. Such municipalities, there­
fore, need to cover but relatively few 
additional matters by municipal traf­
fic ordinance. The l\Iodel Municipal 
Traffic Ordinance provides a na­
tional standard for such use and of­
fers the benefits from a modern and 
effective mea ure for cities and 
towns. Be ides the feature s of 
strictly municipal application the 
Model Municipal Traffic Ordinance, 
for educational purposes and for use 
where state laws are inadequate, re­
peats many provisions of the stand­
ard code (Act n ·) of special impor­
tance under urban conditions. 

CONNECTING STATE ROUTES 
THROUGH CITIES 

l\Iany of the state roads stop at 
the city limits of municipalities of 
more than 2,500 population and the 
traveler finds that he has more diffi­
ntlty in getting oYer the roads in the 
municipalities than in the country. 
Congestion on the roads is usually 
found in the cities or near them. 

To meet this condition some of 
the states haYe undertaken to im­
prove the connecting links on state 
routes through municipalities, feel­
ing that such work is essential to a 
complete highway system that will 
permit one to tra\'el at will to any 
part of the state on good roads. 

In some cases grants of money 
have been made to the municipali-
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ties for the purpose of improving 
connecting links and for their main­
tenance. This practice has done 
much to improYc the general condi­
tion of the state systems and has met 
with the approval of the municipali­
ties where a large part of the motor 
vehicles are registered. The advan­
tage of this procedure to the farmer 
is that the municipalities are the 
best markets for much of the pro­
duce of the farms and the prosperity 
of the cities is necessary to provide 
good markets for farm produce. To 
the cities there is an advantage be­
cause the most usual method of im­
proving city streets is by the assess­
ment of private property, and these 
a ·sessments make taxes high and to 
that extent reduce the purchasing 
power of city folk. 

Since taxation of motor \'ehicles 
through the license and gasoline 
taxes has become so widespread 
almost a billion dollars annually is 
raised for road purposes, a large 
part of which is paid by city-owned 
motor vehicles. These city-owned 
motor vehicles are used both in the 
country and in town, for the major 
part of the country traffic is city­
owned vehicles. However, there is 
a large use of motor \'ehicles that 
are seldom out of the various muni­
cipalities. It has been found that 
57% of the automobiles are in towns 
of under 10,000 population, while 
only about 20% of the motor vehi­
cles are on farms. It is only in the 
larger cities that the motor vehicles 
do not go out of the municipality on 
the country roads. 
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Whether it's the little "j5";the''45''", 

OT the big brul:e 1180", every Steel 

Mule has that extra rese1ve power 

that: means so much when the go­

ing gets tough. 

But this means more to you than just exl:ra 
power for the tough jobs, important as that 
is, -- on ordinary work it means less strain on 
the tractor itself and consequently lower op­
erating and maintenance cost -- And the 
"Steel Mule" has plenty of traction to make 
Fullest: use of its extraordinary power. 

Ample reserve power, greater traction 
correct: design and careful selection of mater­
ials make it "cost you less in the end." 

Let us explain its many other 
important features -- tell you 
what it is doing for others. 

H. W. MOORE EQUIPMENT 
COMPANY 

120 West 6th Ave. Denver, Colo. 
Phone TAbor 1361 

COLORADO HIGHWAYS 

Ca r r i e d in Denver 
stock for demonstra­
tion and delivery. 
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ER 0•WAUSAU 
Sno~ Plo~s 

V-Type 
With or Without I I t\ 

Wings or 

Blade Type 
" 

Mechanical, 

Hand or 

Hydraulic 

Operated 

For All Makes of TRACTORS or TRUCKS-a Correctly Designed Plow 
for Each Type of Power 

NEW PRICES-PROMPT DELIVERY-GOOD SERVICE 
Buy Your Plow from "Specialists" in Snow Removal Equipment 

Write, phone or wire (our expense) for prices 

H. W. MOORE EQUIPMENT CO. 
120 West Sixth Avenue 

"Colorado's Largest and Oldest" 
DENVER, COLORADO 
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Road 
Building 

One of the State Highway Department's new Quick-'fl"ay shovels 
widening the road ill DeBeque Canon. 

Finances Self 
T AXES paid by motor vehicle 

owners amount to half the cost 
of the road and street construc­

tion and maintenance in the United 
States, according to \V. R. Smith, 
president of the American Road 
Builders' Association. 

"Close studies of heavy traffic 
roads show that in specific cases the 
user taxes or tolls in the form of 
gasoline and license taxes paid by 
motor vehicles more than pay the 
road costs, including a sinking fund 
for replacement. On light traffic 
roads the cost of the improvement 
is not entirely met by the user taxes 
and the property owners pay part 
of the cost," continued I\lr. Smith . 

"If half the traffic is on the 700,000 
miles of surfaced road s out of the 
3,000,000 miles in the United States, 
a simple computation shows the sav­
ing due to road surfacing. It is ac­
curately estimated that the money 
saving to a motor vehicle driver is 
from two to four cents per mile traY­
eled when the road is surfaced as 
compared with a dirt road. If an 
automobile makes only 12 miles on 
a gallon of gasoline, the 15,000,-
000,000 gallons of gasoline used by 
motor vehicles in 1930 resulted in 
180,000,000,000 miles traveled. A 
saving of two cents a mile on the 
700,000 miles surfaced on which half 
the miles are traveled amounts to 
$1,800,000,000 annually. Thi s is sev­
eral times the cost of maintaining 
these roads. The annual saving in 
money due to the surfaced roads 
about equals the total expenditures 
each year on all roads and streets, 
two-thirds of which is a capital in­
Yestment in new urfaced highway s. 
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"These definite money savings 
due to good roads are but a small 
part of the profits. Other intangible 
benefits are even more important. 
The joy and comfort of good roads, 
not to mention the faster tempo of 
life that permits us to do more 
things in a shorter time, are inesti­
mable. Like light and air, the public 
has con1e to accept good roads as 
one of the necessities of life. 

"Poor roads mean danger and dis­
comfort in travel in wet weather, 
isolation in country sections, no 
movies or schools except in good 
weather, high hauling cost s, and a 
multitude of small inconveniences in 
daily life that are irritating and 
make life less worth living," he con­
cluded. 

HIGHWAY BONDS 
NOW DESIRABLE 

Bonding for state highway con­
struction has been a paying invest­
ment in every instance, according 
to a report of the American Road 
Builders' Association. Tangible 
savings from lowered cost of opera­
tion are in excess of construction 
and maintenance costs in all cases. 

The savings in operating costs to 
motorists of Illinois are estimated to 
be $333,000,000 since the improved 
highway program was started, which 
is considerably more than the first 
cost, inter e _ t and amortization 
charges on the $160,000,000 highway 
bond issue. 

Bonding 1s generally recom­
mended, the report states, for both 
states and counties where credit is 
sound, where there is an urgent need 
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for highways, and where there is a 
fixed annual income. The issuing of 
bonds should be prt>ceded by eco. 
nomic studies of credit conditions of 
the political subdivision, industrial 
growth, agricultural needs, popula. 
tion trends, transportation demand . 
and the availability of road building 
material . 

AMERICA'S HOME ON AUTO 
WHEELS 

Part of America's home is on autr, 
wheels if one considers the 150 bil 
lion miles traveled by private auto 
mobiles, declared \Y. R. Smith, pre~ 
ident of ' the American Road Build 
ers' Association, in discussing th 
need for good roads. Buses travel 
enough miles so that every man 
woman and child in the country 
could take a good trip five times a 
year. 

"Even·one demands safety, com 
fort and convenience in home life 
and the same demand is made for 
the home on automobile wheels:· 
continued Mr. Smith. "But therr 
are other benefits. The money prof 
its from good roads are apparent in 
the increased prosperity of thos 
states and counties that have good 
roads. Co-operative marketing asso· 
ciations flourish, increasing farm 
profits and giving city dweller• 
fresher produce at lower prices. Iso­
lated sections are moved closer tr 
schools, churches, markets and mo~­
ies through good roads. The tra f. 
ing area of cities is extended. Pro· 
itable tourist travel is encouraged. 
In North Carolina following a s~a~~ 
road bond issue and general hig 1 e· way improvement, property va u 
increased eight times, while val~e 
in the whole United States in· 
creased four times. 



McCormick- Deering Tractors provide reliable power for any 
snow-removal program, and for other road work the year 

around . 

Breaking a drifted road with a McCormick-Deering-powered 
snow plow. 

Streets arc cleaned fast with this McCormick-Deering­
powered snow loader and an International Speed Truck. 

Above: Excavating shovel mounted on a McCormick-Deering 
Tractor and used for removing snow. Below: A snow plow 

mounted on an International Heavy-Duty dump truck. 

McCormick-Deering Model 30 Industrial Tractor, 40 h. p. engine. Model 20 Is 
similiar in design and has a 25 h. p. engine. 

Remove the Fear of 
Being Snow-Bound 
l]INTER loses its grip when plans for snow-removal 

are laid well in advance, and crews and equipment 
are ready for action. Transportation has to move 

freely the year around in these times to get the full bene­
fit of the tremendous investment in roads and automo­
biles. Mail has to get through, business has to be kept 
going, and life and property must be protected. All of 
these depend on the open road. 

Your snow-removal program hinges on power that 
can stand the gaff in this heavy work. McCormick-Deer­
ing Power has made a record as a top-notch snow-fighter 
and today it is the accepted standard throughout the 
snowbelt. In the form of Industrial Tractors and as the 
power heart for a variety of snow-removal equipment, 
it provides plenty of driving force to break through 
drifts and keep roads and streets wide open. 

Convenient service backs up McCormick-Deering Power 
wherever it is at work. There are 117 Company-owned 
branches in the United States and Canada, more than 
50 McCormick-Deering distributors, and thousands of 
dealers ready to give factory-standard service at all times. 
They will be glad to demonstrate for you. Write us for 
information. 

INTERNATIONAL HARVESTER COMPANY 
606 So. Michigan Ave. OF AMERICA 

(Incorporated) 
Chicago, Illinois 

MCICORMICK- DEERING 
NDUSTRIAL POWER 

COl\IPANY-O,VNED BRANCHES: 

Denver, Colorado; Cheyenne, "'yoming; 
Dodge City, Kansas 
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3 ''Quick·Ways'' 
Excavating on Three of Colorado's Highest Roads­

Milner Pass-W. A. Colt & Son. 
Independence Pass-C. A. Switzer. 
Mount Evans Highway-Colorado State Highway Department. 

No matter where you put 'em, they'Jl do a good job. And 
they'll do it quickly and get to the next job on time. 

The "QUICK-V\T A Y" pictured above making a new road over 
,vhiskey Creek Pass in Las Animas County. Sure, it's hard 
work, but a "QUICK-V\T A Y" will do it. 

We'll demonstrate a "QUICK-WAY" any place, any time, with 
any of the following attachments: As a shovel, as a dragline, 
as a back filler, with clamshell attached or the "new" ditch 
cleaning attachment. One in DenYer stock at all times ready 
to deliver at a moment's notice. 

B. w. Moore Equipment co. 
"Colorado's Largest and Oldest" 

120 WEST 6TH AVENUE TABOR 1361 DENVER 
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How- MucL Is Your 
Maintenance 
Costing 
YouP 

Galion McCormick-Deering E-Z Lift Motor Patrol Grader with Sure-Trac Rubber Crawlers and Pneumatic Front 
\Vheels. Can also be furnished with pneumatic tires in rear or with Steel Crawlers in rear and steel wheels in front, 
or solid rubber tired wheels front and rear, and with or without cab. 

Figures prove not only in Colorado but other states as well 

that Galion plus McCormick-Deering power have made possi­

ble the lowest cost per mile in the history of road maintenance 

with power-and it's the type of maintenance that gets results. 

Either type, with Round \Vheel or the new Sure-Trac Rubber 

Crawler, will be demonstrated any time, any place, upon 

request. 

IN STOCK FOR IMMEDIATE DELIVERY 

II. W. Moore Equipm.ent Co. 
"Colorado's Largest and Oldest" 

120 \VEST 6TH A\ ENUE TABOR 1361 DENVER.COLORADO 
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Meet my friend "i\Iac" - E. E. 

McKeh·ey, to be more formal. l\Ic­
Keh-ey has changed places of em­
ployment. He is now identified with 
the H. \V. l\Ioore Equipment Co. 
"Mac" has a wide circle of friends 
among contractors and county and 
state highway employes. For a num­
ber of years he was connected with 
the \,Vilson Machinery Co., with 
headquarters in Pueblo. On his new 
job he will represent the Moore 
Company in northeastern Colorado. 
For the present he will make his 
headquarters in Detwer, according 
to George Meftley, general sales 
manager. 

\ \' ord comes from Chicago of the 
election of Edward J. Mehren, edi­
torial director of the McGraw-Hill 
Publishing Co., as president of the 
Portland Cement Association. This 
is the first time that a president from 
outside the industry has been elected. 

Ransome Concrete Machinery Co. 
of Dunellen, N. J., has acquired a 
controlling interest in Transit Mix­
ers, Inc. This type of mixer will be 
added to the Ransome line and will 
be built in the Ransome plant in the 
future. 

A new maintainer designed to 
plane off chatter bumps is being 
marketed by the J. D. Adams Com­
pany. This unit is equipped with 
seyen zig-zag blades. It can be 
hitched to any tractor and i handled 
by one man. It is equipped with lift 
springs front and rear. Elton T. 
Fair Company, Den\'er, will fttrni h 
full details. 

E.E.McKELVEY 

& Parts Co., Denver Cletrac distrib­
utors. 

As a result of this order, approxi­
mately 500 men have been returned 
to work by the Cletrac Company, 
not to me1~tion the many jobs that 
will be created in other companies 
which supply materials and special 
equipment to Cletrac. 

l\Iore than one hundred million 
dollars has been appropriated in 
Pennsylvania for the building of 
20,000. miles of new roads and for 
the improYement of 11,000 miles of 
pre~ent highways. 

A large circle of Colorado friends 
were saddened to learn of the sud­
den death of \\' . Guy Frazee, vice­
president and chief engineer of the 
Iowa l\Ianufacturing Co., Cedar 
Rapids, on July 20th. l\Ir. Frazee 
was killed in an automobile accident 
near ~loose Lake, l\Iinn. 

l\fr. Frazee had been with the 
Iowa Manufacturing Co. since its 
organization. He was the chief de­
signer of the Cedar Rapids "One­
Piece" portable rock crushing plant. 
He was born in Princeton, Ill., Nov. 
2, 1891, and went to Cedar Rapids 
in 1908 and was educated in Cedar 
Rapid schools. 

In addition to his widow and two 
children, \\'. Guy Frazee, Jr., 17 
years old, and Nancy, 3 years old. 
he is survived by his mother, one 
brother and fi ve sisters. 

As chief designer of the Cedar 
Rapids firm, he made frequent visit 
to Colorado and enjoyed a host of 
warm friends in this territory, who 
mourn his loss. 

Six Companies, Inc., contractor 
on the Boulder Dam, have placed an 
order for fifty large heavy-duty In­
ternational trucks. The Los An­
geles branch of International Har 
vester Co. got the o rder. \i\' ith thi 
order the Six Companies standard· 
ized on Internationals fo r all heavy 
duty hauling work. · 

Contracts for over 200 miles l>f 
Blotter Type oil and sand surfacing 

What is probably the 
largest single tractor 
order ever placed at 
one time by any state 
has just been received 
by the manufacturers 
of Cletrac Crawler trac­
tors. A total of 153 
crawler type tractor 
are called for in Penn­
sylvania's present pro­
gram and the entire 
contract was a warded 
to Cletrac in competi­
tion with other makes, 
according to word just 
received from the fac­
tory by Liberty Trucks 

One of the State Highway Departnient's new mai11te11a11ce outfits working 
near Whitewater. 

have been let by the 
Kansas highway de 
partment. This surfac 
ing is expected to ma 
teriallv reduce mainte 
nance · costs. It is esti 
mated that 140 yard• 
per mile per year ?f 
surfacing material ~1! 
be saved besides ehm1 

nating d~st and chuck· 
holes. The Standard 
Oil Co. of Indiana ha~e 
a corps of experts 10 
various parts of their 
territon· working out 
formulas for this type 
of surfacing in co-oper· 
ation with state, countJ 
and city officials. 
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Pile that load high/ 

on your job will convince you 

You can~t bluff an 
Allis-Chalmers <!l!:Jf;~~ 

A full load every trip. Quick on the get-away. Speedy on the run. 
Over the dump in high. Fast on the turns. And hack for another 
load ahead of time. That's how the Allis-Chalmers "35's" keep 
wagons at the grader or shovel and speed up dirt moving. 

Allis-Chalmers are designed for the new requirements in con­
struction work. They'll help you heat time schedules and make 
a profit on close bids. We'll prove it with a demonstration on 
your job. Call your Allis-Chalmers dealer. No obligation. Allis­
Chalmers Manufacturin~ Co., Springfield, Ill., Milwaukee, Wis. 

Wilson Machinery Co. 
1936 Market Street, Denver, Colorado 
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Doings Along the Highways 
A new transcontinental highway 

has been recently approved by the 
executive committee of the Ameri­
can Association of Highway Offi­
cials at a meeting held in Chicago. 
The new highway will be routed 
through Brush, Sterling, Fort Mor­
gan and Greeley to Denver. It will 
be known as Roosevelt Highway 
No. 6. It has its starting point at 
PrO\·incetown, Mass., and terminates 
in Denver. 

One thousand motorists attended 
the opening of the new Forest road 
that now extends from Newcastle 
to Buford at the junction of the 
north and south forks of the White 
River. Congressman Edward T . 
Tay lor, :Mayor Earl Clift of New­
castle, Mayor Harry Flynn of Silt 
and Joseph Davis of Newcastle ad­
dressed the gathering. This road 
was constructed by the U. S. Forest 
Service 

Colorado's emergency road con­
struction program, totaling more 
than $3,000,000 in new projects, was 
completed on August 30th. The 
highway budget for 1931 totals 60 
Federal Aid projects. Two-thirds of 
this work has been completed, and 
all will be under contract before the 
end of the year. The emergency 
program totaled $3,015,664. This 
work was paid for 100 per cent by 
the U . S. Government. 

J. Fred Roberts Construction 
Company, Denver, submitted the 
low bid of $119,234 for the construc­
tion of 7 miles of gravel surface 
highway between Lay and Maybell. 
This is a link of the Victory High­
way, extending west from Craig. 

The U. S. Bureau of Public Roads 
has contracted with the Gordon 
Construction Co. of Denver to build 
the last 6 miles of the \Villow Creek 
road in Grand County, which will 
connect the completed portion from 
the top of the pass to a junction with 
the Yictory Highway three miles 
west of Granby. 

The Dri scoll Construction Co. of 
Pueblo has started work on paving 
4¥2 miles of highway between Las 
Animas and Hadley, in Bent Coun­
ty. Two shovels and a like number 
of compressors with a crew of 20 
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men are now engaged in repairing 
1,500 feet of the Mount Evans high­
way. This road has been closed 
above Summit Lake because of a 
rock slide. A highway crew will 
build a new road around the slide 
before snow flies. 

The highway engineer made a re­
cent visit to Manitou to inspect the 
Ute Pass highway. The 1931 high­
way budget contains $350,000 for the 
improvement of this road. vVork is 
expected to he started this fall. 

Construction of five miles of con­
crete pavement west of Lamar has 
been started by the Pueblo Bridge 
and Construction Co. Plans are be­
ing considered for the oiling of the 
present road between Granada and 
Holly, which will provide a surface 
for the next two years or so until 
the paving can be laid on the more 
direct route between these two 
towns. 

Construction of 55 miles of new 
road between Denver and Limon is 
rapidly nearing completion and it is 
expected the highway will be open 
for the entire di stance by October 
1st. The total cost of this improve­
ment is approximately $902,000. The 
work is divided into five large proj­
ects. \i\Then they are completed, all 
but approximately nine miles of the 
ninety miles of road between Den­
ver ai1d Limon will be improved. 

\\Tith exception of the 18.565 miles 
of new road being built northwest 
of Limon, starting at River Bend, 
the projects will be completed and 
ready for traffic the first week of 
September. Although this project, 
being done by the Hamilton & Glea­
son Company ai' a cost of $240,319, 
did not call for completion until Dec. 
1, the contractors are expected to 
finish bv Oct. 1. This is Federal Aid 
Project.No. 149-H. 

One Project Begins Near Aurora 
The other four projects completed 

or nearing completion, and the con­
tractors are: 

F . A. P. No. 149-C, Charles B. 
Owens, 7.863 miles, starting at the 
end of the present oiled road east of 
Aurora, costing $130,329. 

F. A. P. No. 149-D, A. R. l\Iackey, 
8.37 miles east of Vv atkins, costing 
$143,933. 

F . A. P. No. 149-F, H . C. Lallier 
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Construction & Engineering Corn. 
pany, 10.745 miles, costing $198,660. 

F. A. P. No. 149-G, Lawrence 
Construction Company, 9.778 miles 
southeast of Peoria, costing $189,624'. 

Contract has been let to the 
Mountain States Construction Co. 
of Pueblo for the construction of 
nine miles of highway between Del 
Norte and Monte \ ista. Contract 
price is $102,199. Local labor will 
be used on the project. 

A new road between Fleming and 
Sterling has been completed and 
opened to traffic. \\Tork on this 
project started in February. The 
new road cuts seven miles off the 
distance between these two cities. 

New Mexico Construction Co., 
Denver, on a bid of $154,000, has 
been given contract for the construc­
tion of four and one-half miles of 
paving between Greenhorn and Pu­
eblo on Highway No. 1 in Pueblo 
County. 

Bedford-\\' oodman submitted a 
low bid for six miles of gravel sur 
facing between Siebert and Vona in 
Kit Carson County, State Highway 
No. 4. The price was $31,426.40 for 
the completed job. \\Tork has been 
started on the project. 

A. R. l\f ackey Construction Co. 
have started work on fifteen miles of 
new road between Rifle and New· 
castle. Their contract price i 
$271,567. 

J. H. Miller Construction Co. of 
Den ver are engaged in grading and 
gravel-surfacing a new highway 
O\'er \\' ilkerson Pass. The improve· 
ment of the pass is made necessar~ 
by the loss of the Eleven Mile Canon 
road through Denver's dam co~­
struction work there. An effort 1 

being made by the Miller concern t 
complete this work this fall. 

A fine new road from Mack to the 
Utah state line, Mesa County, is ex· 
pectecl to be completed by SepteIJl· 
ber 24th . Plans are on the way for 
an elaborate program to celebrat_e 
the opening of this. and other pro)d 
ects between Grand Junction an 
Salt Lake City on September 24th 
and 25th . 
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View showing $25,000,000 Rock Island, Wash., Hydro-Electric develop· 
menl In Columbia River neerin9 completion. One solitary No. 300W 
Pioneer Washing, Screening, Crushing and Lo1dlng Plant, owned and operated 
by L. Romano Engineering Corporation of SHttle, produced all the coane 

1ggregate and sand required for this huge Job, 

WITH a Pioneer Washing, Crushing, 
Screening and Loading Plant you can 

~row away your red ink. On the Stone & 
Webster job, pictured above, the savings pro­
duced by their Pioneer Plant ran into six 
~gures, and plant produced over 300,000 
cubic yards of coarse aggregate and sand. 

PIONEER 
PORTABLE GRAVEL PLANTS 

No, 300W Pioneer Washing, Crushing, Screening and Loading Plant 
Produces large daily capacities of washed aggregate, pea gravel and 
sand. Plant Is portable. Send for 3-color detailed circular No. 98, also 
roto9r1vure broadside of Pioneer Plant on Stone a Webster Rock 

Island Job. 

Pioneer Gravel Equipment Manufacturing Co. 
Minneapolis 1515 Central Avenue Minnesota 

ELTON T. FAIR COMPANY 
Distributors 

1611 Wazee Street Denver, Colorado 

Corrugated 

Culverts 
Prove 
Best 

GOH! CULVERTS, made of genuine open 
hearth Iron, pure Iron-copper alloy, ol'l'er un­
usual resistance to corrosion and give years 
and years of trouble-free service. Easily han­
dled. Quickly installed. 
No days or delay between start and finish of 
Installation. No repairs. No upkeep. No break­
age, Thousands or Installations establish their 
lasting life. 
The same qualiti es of excellence which make 
GO HI culverts the choice of thousands of con­
tractors, state, county and Federal road build­
ers, are reasons why you should use GOHI for 
all highway drainage. and other culvert instal­
la tions. 
They mee t copper-bearing pure iron require­
ments In all aC'cepted specifications for corru­
gated metal culverts. 
Get the facts . . . all the facts . .. and you'll 
be satisfied with nothing but GOH!. 

DENVER STEEL AND 
IRON WORKS 

West Colfax and Larimer Streets Denver, Colo. 

Contractors, County Commissioners, 

Engineers-

Our ... 

PAINT 
Meets Federal and State Highway specifi­

cations for all purposes. 

Phone, wire or write 

Colorado Paint 
Co1npany 

D. M. Lemen, Pres. L. L. DeRemer, Vice-Pres. 

Phone Tabor 6889 1810 Blake St. 

Denver, Colorado 
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Greeley-Ft. Morgan 
Paving Completed 

both jobs being the late Koehring 
27-E semi-automatic pavers, the fin­
ishing machines furnished by the 
Blaw-Knox Company, of the double 
screed type, each machine furnished 
with a mechanical grooving attach­
ment for making the center joint 
groove; crawler type gasoline drag­
lines, made by the Koehring Com­
pany, using Blaw-Knox clamshell 
buckets; and the rest of the miscel­
laneous equipment, although minor 
in detail, important in the final re­
sult and as high class as the major 
units above. 

SNOW REMOVAL EQUIPMENT 

(Continued from page 6) 

struction; one, that all materials be 
accurately proportioned and the 
mixing time the same, batch to 
batch, and that the concrete be laid 
to grade between accurately set 
forms and finished mechanically as 
well as being compressed with a 
mechanical finishing machine. 

These two jobs used the most 
modern equipment, the pavers on 

Now is the tin~e to think about 
snow removal eqmpment-so wear 
told by the equipment dealers. A11 
Denver distributors were active can. 
ing. on prospe_cts for this type of 
eqmpment durmg August. A num. 
ber of early sales were reported. 

The four-mile stretch of concrete 
pavement between Manzanola and 
Rocky Ford is complete, and motor­
ists now have a continuous stretch 
of surfaced road from La Junta to 
Pueblo without any detours. 

PLANS BEING DRAFTED 
Proj.No. Location 'l';vpe Length 
138-D So. of Steamboat Springs Gr,wel Surfacing 6ml. 
149-E West of Strasburg Gravel Surf. & Underpass 4 mi. 
150-D South of Elk Springs Gravel Surfacing 4ml. I•'. L . H. P. No. 1 
US-A Northwest of Colorado Springs Gravel Surfacing 4 m l. 
21G-B ·west of Holly Gra,vel Surfacing 10 ml. 
2G:J-C Ea.st of La Veta Pass Gravel Surfacing 5ml. 
298-E East of Wolf Creek Pass Gravel Surfacing 3ml. 

PLANS FINISHED 
Proj.No, Location 'l';vpe Length 

68-B South of Saguache 
181-A Idaho Springs Pavem e nt 2 mi. 
248-AR&BR North of Salida t.rnvel Surfacing Hmi. 
248-C South of Buena Vista (;ravel Surfacing 4 m l. 
288-AR Northeast of Brush Paving & Overhead H .R. C rossing 3 mi. 

STATUS OF FEDERAL AID PROJECTS UNDER CONTRACT 
ProJ. No, Location 

2-RlO Bet. Starkville and Trinidad 
2-Rll South of Trinidad 
2-R12 Bet. Aguilar & Walsenburg 

16-B East of Sterling 
57 -R4 & ! 'iVest of Lamar 

168-BCR f 

Length 'l'ype 
2.097 ml. Paving 
3.130 mi. Paving 
4.503 mi. Paving 

18.553 mi. Grading & Surfacing 
4.801 ml. Pa Ying 

71-C Bet. Durango and J\Iancos 4.9G5 mi. Gravel Surfacing 
78~R Near J\Ilnturn 0.709 mi. Gravel Surfaced 
79-B East of Colorado Springs 12.248 mi. Grnvei Surfacing 
91-AR East of Trinidad 5.613 mi. Of! Processed 

134-AR&C West of Burlington 11.174 mi. Of! Processed Surf. 
134-D West of Stratton 5.076 mi. Gravel Surfacing 
134-E East of Limon 5.052 ml.< :ravel Surfacing 
144-E North of Fort Collfns 1.286 mi. Concrete Paving 
144-F Northwest of Fort Collins 10.386 mi. Gravel Surfaced 
144-F2 North of Fort Collins 10.386 mi. Gravel Surfacing 
144-G Bet. Forks & Colo.-Wyo. Line 13.204 mi. Gravel Surfacing 
145-C East of Rifle 14.901 mi. Grading & Gm,·. 
149-C East of Aurora 7.8G3 mi. Gravel Surfacing 
149-D East of Watkins 8.370 mi. Gravel Surfacing 
149-F Bet. Strasburg and Peoria 10.745 mi. Gravel Surfacing 
149-G Denver-Limon 9.778 mi. Grading & Surfacing 
149-H East of neertrail J 8.565 mi. f,nwel Surfaeing 
150-B West of Craig 4.630 mi. Gravel Surfacing 
150-C West of Craig 6.893 mi. <iravel Surfacing 
151-A Bet. Granby and Tabernash 6.663 mi. Gravel Surfaced 
151-B Bet. Fraser and Granby 3.925 mi. Grading & Surfacing 
158-B Bet. Hartse) & l•'lorlssant 10.319 mi. (;ravel Surfacing 
189-B Bet. Hayden and Craig 2.567 mi. Gravel Surfaced 
189-C West of Hayden to County Line 7.534 mi. Gravel Surfacing 
208-AR East of Grand .Junction Bridge and Detour 
211- B South of Crai~ 2.725 mi. Gravel Surfaeing 
242-D Bet. Mack & Colo.-Utah Line 9.883 mi. Gravel Surfacing 
242-E West of Fruita 4.243 ml. Gravel Surfacing 
245-AR West of Las Animas 4.544 mi. Grading & Oiling 
245-C Between Hadley & La Junta 8.442 mi. Grading 
251-D East of Boulder 0.284 mi. Paving 
254- AB&CR Byers Canon 2.615 ml. Gravel 
258-I Bet. Montrose & Gunnison 2.481 mi. Gravel Surfaced 
258-12 East of i\lontrose Concrete Box CulYert 
258-J West of Cerro Summit 5. 796 ml. Grading and Gravel 
259-B Bet. Gunnison and Parlin 9.587 mi. Gravel Surfacing 
261-AR Bet. Rifle and Grand Junction 0.053 mi. Bridge & Grav. Surf. 
265-D Wilson Gulch 1.930 ml. Bridge & Approaches 
265-E West Bayfield 2.950 mi. llravel Surfacing 
270-E Bet. Del Norte & l\Ionte Vista 8.GG3 mi. Gravel Surfacing 
271- F East of Florence 0.593 ml. Viaduct 
272-F Bet. Manzanola & Rocky Ford 4.097 ml. Concrete Pavement 
278-AR&C East of Cheyenne Wells 8.409 mi. Oil Gravel Surfacing 
278 -D West of Cheyenne Wells 21.913 ml. Gravel Surfacing 
282-1 South of Craig 1.981 ml. Gravel Surfaced 
28'2-J Bet. Rifle and J\Ieeker 0.057 ml. Bridge & Approaches 
286-E Denver-Cheyenne Highway 4.052 ml. Concrete Pavement 
287-AR5 Bet. Kersey and Wiggins 10.586 ml. Concrete Pavement 
287-CRl Bet. Kersey and Wiggins 10.246 ml. Concrete Pavement 
292-D Bet. Wolcott and Avon 9.834 ml. Graded Surface 
295-E South of Alamosa 7.G27 ml. GraYel Surfaelng 
2%-AR&BR South of Pueblo 4.:172 ml. Paving 
296-D South of Pueblo 8.348 ml. Gravel Surfacing 
297-C Southwest of DeBeque 9.953 ml. Gravel Surface 
298-C Bet. Twin Bridges & South :Fork 3.780 ml. Gravel Surfacing 
298-D Bet. Del Norte and Durango 4.100 mi. Gravel Surfacing 
298-F East of Bayfield 5 mi. Gravel Surfacing 
299-AR Alkali Creek Bridge 

Contractor 
,T. H. J\Iiller & Co. 
J. H. Mfller & Co. 
Orman Const. Co. 
Bedford & Woodman, Inc. 
Pueblo Bridge & Const. Co. 
J. Finger & Son 
J. Fred Roberts & Sons 
Chas. B. Owen 
Pople Bros. Const. Co. 
H. C. Lallier Const. Co. 
Mountain States Const. Co. 
Bedford & "VVoodman, Inc. 
F. C. Dreher Const. Co. 
Blanchard Bros. 
M. R. Deakin 
Morrison-Knudsen Co. 
A. R. :i\lacKey 
Chas. B. Owen 
A. R. MacKey 
H. C. Lallier C. & E. Co. 
Lawrence Const. Co. 
Hamilton & Gleason 
N. M. Monaghan 
J. Fred Roberts & Sons 
J. H. Miller & Co. 
Utah Construction Co. 
J . H . J\Iiller & Co. 
C. A. Switzer 
F. L. Hoffman 
Phelps Bros. 
Utah Const. Co. 
Hinman Bros. Const. Co. 
Wallace Const. Co. 
Driscoll Const. Co. 
A. S. Horner 
Collier-Latimer 
F. L. Hoffman 
J. H. Miller 
Hinman Bros. Const. Co. 
Lumsden Hall Const. Co. 
Cole Bros. 
Herbert S. Crocker 
Grant Shields 
J. H. Mfiler & Co. 
:i\lountain Stutes Const. Co. 
J\Iountain States Const. Co. 
Driscoll Const. Co. 
W. F. Pigg & Son, Inc. 
A. R. :i\lacKey 
Utah Construction Co. 
Herbert S. Crocker 
J. Fred Roberts & Sons 
Edw. Selander 
J. B. Bertrand, Inc. 
Utah Const. Co. 
:i\Iountain States Const. Co. 
New Mexico Const. Co. 
Cole Bros. 
Hinman Bros. Const. Co. 
H. C. Lallier Const. & Eng. Co. 
H. C. Lallfer 
Wood, Morgan & Burnett C. Co 
Phelps Bros. 
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Approx, Per Cent 
Cost Complete 

ProJ, 
Jro. 
2-RIO 
2-RII 
2-R1! 

;10 9,ri77.10 88 
89,063.70 72 

1!}2,443.50 8!1 
15-B 237,781.55 JOO 

5 67-R4 & 
l 168-BCR 130,690.50 0 

86,146.75 
96,342.90 

143,370.05 
77,655.05 

111,217.20 
49,350.50 
31,426.40 
99,187.55 

144,180.80 
19,950.00 

248,078.00 
271,703.80 
130,329.47 

13,207.82 
lnB,GG0.00 
189,623.96 
240,319.15 
73,181.65 

120,1:l!l.05 
76,909.!IO 
63,954.80 

133,380.70 
!ll,4!17.00 

115,356.!14 
7,305.70 

93,720.40 
124,552.36 

54,907.53 
94,398.85 

133,383.10 
25,598.50 
16,537.30 
50,272.60 

8,455.50 
107,027.30 
184,503.00 

21,300.00 
29,455.50 
97,839.06 

102,199.10 
57,58'3.40 

122,418.50 
116,829.21 

93,563.30 
70,225.1 G 
20,400.00 

126,032.85 
251,717.00 
2:i4,34l.70 
15!1,]4:l.40 

71,049.56 
154,509.00 

84,815.10 
312,453.50 
116,864.50 
164,814.00 

GG,920.85 
8,690.05 

GG 71-C 
100 78-R 

44 79-B 
87 91-AR 
39 134-A 

100 134-D 
0 134-E 

100 144-E 
94 144-F 

100 144-1,'! 
94 144-G 
10 145-C 
85 149-C 
88 149-D 
73 149-F 
!10 149-G 
53 149-H 

100 160-B 
o 160-C 

62 161-A 
88 161-B 
12 158-B 
86 189-B 
8:1 189-C 
!13 208-AR 
31 211-B 
V4 242-D 
99 242-E 

O 245-AR 
89 246-
99 251-D 

100 254-A 
79 258-f 

O 258-12 
81 258-J 
28 259-B 

1 oo 261-AR 
9!1 265-D 
28 265-E 
lG 270-E 

100 271-F 
100 272-F 

37 278-.A.R 
10 278-D 
75 282-I 

100 282-J 
loo 286-E • 

287-AR• 
100 287-CRl 
lOO 202-D 

49 295-J!l g 296-AR• 
97 296-D 
. 297-C 

lOO 298-C 
~~ 298-D 
67 298-F 
94 200-AR 

September, 1 



~ DEPARTMENT ~-r on August 15, 1931 

j p ORDERED FIFTY-FIVE "80-60" CLETRACS 
and SEVENTY CLETRAC MOTOR PATROLS 

No other make tractor bought. 

Largest Single Order for Tractors ever given 
by any Sate. 

CLETRACS lor Po~er 
CLETRACS lor Speed 
CLETRACS lor Daily Perlor1nance 

The Pennsylvania Officials made an exhaustive 
examination and severe demonstration before 

buying. 

Why not let us give you information and trial for 
. your next tractor. 

ibertyTrucksSPartsCo. 
est Sixth Ave. and Bannock St., Denver, Colorado 



Tilters and Non-Tilters 

It's easy to 
shoot at a 
Big TARGET/ 
SMITH half-bag mixers are equip­

ped with fast charging chute - a 
big roomy target for the shovel 

man to shoot at ••• 31" wide and only 
waist high, this handy chute provides 
faster and easier loading than is possible 
with small mixers charged directly 
through the drum opening ••• There's 
no spilling -ALL the materials shoot 
swiftly into the drum. And by resting 
the bag on the hopper, you can add 
the cement directly from the bag-an­
other convenient, time-saving feature. 

SMITH 7- S Non-Tilter 

An all-around mixer for the small jobs. 
Balanced batch; "end-to-center" mix• 
ing action; big, quick-action skip; band 

clutches. f rite for Bulletins. 

ALWAYS at this end of the telephone is alert, ready service at your command, either to 
fi see that you get the greatest profit potential from National Equipment Corporation 
equipment or to benefit from our wide experience and observation in aiding you to selection 

of right sized units most suitable for your needs. 

Wilson Machinery Co., 1936 Market St., Denver, Colo. 
Telephones: TAbor 013:» an,l 0136 

THE: ruu. o , OAD•flOIIIHSOH ,,. •• co •• 0 ... 
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~ ~ 
IT'S AS I-IARD AS NAILS 

YET WE CAN CRus·H IT 
Rock or gravel crushing is hard work. Crushers that will stand up year after year, from 

Maine to California, must: be properly designed and sturdily built. Some aggregates are easy 
-some are hard as nails- but a Cedar Rapids Crusher can crush them all. 

The CEDAR RAPIDS crusher is giving excellent: service wherever it: is on the job and 
this performance is due t:o it:s bet:t:er materials and superior workmanship. Our bases are of 

elect:ric steel and are machined throughout:. Our special heat:-
treot:ed shafts are larger. Our centrifugally cast: bronze bear­
ings are longer and are interlocking. Every part: of every 
CEDAR RAPIDS crusher is designed t:o withstand t:he tough­
est: crushing in ANY field. They have a long life. 

Your investment: in crushers is much safer when you are a 
CEDAR RAPIDS owner. 

We offer a wide range of sizes for both the stationary and 
portable fields. 

IOWA MANUFACTURING CO. 
CEDAR RAPIDS, IOWA 

H. W. MOORE EQUIPMENT CO., Distributors 120 West 6th Avenue, DENVER 
Phone Tabor 1361 
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~~==Our Co11er Picture 

One of the most striking pictures ever made 
bf the State Capitol building 111 Denver 1s 
printed on the cover of this month's issue of 
COLORADO HIGH\\'AYS. It shows what 
the state building looks like on a dark, ramy 
night. A poet or noveli st might paint a mar­
velous word picture from the scene, but we'll 
leave it to you. The photo was furnished us 
by James Merrick, superintendent of the State 
Capitol building. 

100 ft. Rlnted Low Truaa Span, DIiion, Colo. 

Bridges and Structural 

Steel 
Por every purpose 

Plans and specifications gladly sent upon application 

MiaaeapoB1 Steel 8 Machinery Co. 
Denver OIBee, 15th 8 Wazee 

Denyer, Colorado 

THOMPSON 
CULVERTS 
- made of the F I N E S T of 

Steels. 
made by our large Denver 
factorv with 53 vears' manu­
facturing experience. 

- made to meet ALL Federal, 
State and County specifica­
tions. 

Si1ecify Thompson Culverts­
Always! 

Prompt 
Dependable 

Delivery 

Write 
for 

Quotations 

THOMPSON' MFG. CO. 
Established 1878 

3001 LARIMER ST. DENVER, COLO. 
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RAISE the blade of an Adams Motor Grader--
stand on it-jump on it-and note its remarkable 

rigidity. This is due first to Adams distinctive all· 
welded frame construction which makes the frame 
one solid single unit that will not yield to twist­
with no bolts or rivets to work loose. Second, the 
blade control is fitted throughout with machine· 
finished bearings and ball and socket connections 
adjustable for wear-no lost motion to cause chatter· 
ing. The blade is protected for life against lost mo· 
tion and backed by lifetime frame rigidity. 

Available with three husky tractors: McCormick· 
Deering Model 20, Allis-Chalmers Model "U'', and 
Case Model "LI". Each is available with solid or 
pneumatic tires and with new tandem ( 4-wheel) 
drive. Steel or rubber crawlers available for McCor· 
mick-Deering and Allis-Chalmers tractors. Write 
today for the new Adams catalog. 

Elton T. Fair Co. 
Distributor for J. D. Adams Company 

1611 ,v AZEE STREET, DENVER 
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Work for All 
(Reprinted from Engineering News-Record ) 

HALL next winter's unemployment emergency be 
relieved hy work or by charity. This question 
which we asked two weeks ago in urging public 

rks for relief, is now the outstanding question of 
e day. The emergency has been brought into sensa­
nal prominence by the President's step in organiz­

g nationwide charity relief measures. As yet noth­
g has been done toward mobilizing increased public 
orks. 
The President's extragovernmental organization is 

reminder of wartime methods. And in a very real 
nse we are again at war-fighting to overconie the 
enacing effects of economic breakdown and win back 

all the people the opportunity for self-support. If 
, let wartime methods be applied purposefully, by 
ercoming idleness rather than by compromising 
'th it. The outcome is sure if the fight i5 pressed in­
lligently and unitedly. At a time when our national 
.sources have been developed to unparalleled rich­

s it is unthinkable that we should yield to distress, 
allow large numbers of the people to be demoral­

ed by charity. 
Public works can employ the idle and ,an make 

iailable to them , not by gift but by right of labor. 
e stores of food, clothing and shelter of which the 
untry has abundance. Private business has proved 

erless to maintain the workers at their job". The 
cat resource of public work remains. 
Is this resource sufficient? There are those who 

Y that the great ,·olume of public works required to 
cet the emergency does not exist, and that there­
re we must resign ourselves to the charity plan . 
hey disregard the facts. 
Construction needs exist in prodigious volume. The 

Untry's annual budget of public-works construction 
roaches three and a half billion dollars. An addi­

of little more than twice this amount will give 
tk to five million men at an expenditure of $1 ,500 
r man for labor and materials. Less will do, in fact. 
rge numbers are engaged behind the lines : the 
Pply, housing and service workers who e employ­
nt results from that of the direct producers ; con­
ction payroll need not provide for these. It is 

t~ likely that mere doubling of the volume of 
bhc-works con truction for a year would provide a 
for every seeker. · 
Let us n;ake the picture specific. Road work alone 
Id take care of the entire unemployment emer-

gency were no other source of work at hand. More 
than two million miles of road in the United States 
still want improvement from the dirt-road stage. Rea­
sonable modernization of but half or a third of that 
mileage within a year would enlist the service of every 
unemployed w orker. Tools might prove short at the 
start, but they could be provided. 

Cities can make available a vast total of urgent 
work-street widening and paving, modernization of 
public buildings, sewer and water improvement and 
the bettering of medieval conditions in dozen of di­
rections. If nothing more were done than to safe­
guard, reconstruct and render decently hahitahle the 
notoriously unfit institutional buildings throughout 
the land, it would absorb a large contingent of the 
idle. 

In brief, the volume of needed public works is 
ample to provide the employment by which the emer­
gency can be met in full. Every state, county and 
city has its quota. There is federal construction al o, 
but this is only a tenth of the country's annual public­
works budget. The great hulk of emergency construc­
tion will come from the states and local communities. 

\Ve are not forced to depend on charity, then . \Ve 
can work our way out. 

And the means are available. \\'e lack neither 
money nor the ability to organize and plan quickly. 
The difficulties are great, but they can be overcome. 

Financing is probably the greatest. Heavy tax bur­
dens and local bond obligations throttle the public 
work of local communities. Cities are poor; tax col­
lections are far behind and bonding margins are small 
or absent. But financing is easily accomplished through 
the superior ability of the federal government to mar­
ket bonds. Loans of far greater proportions were sold 
to the people during the war. A reconstruction bond 
issue can quickly provide all the money needed, 
whether it taps the huge accumulation of idle invest­
ment funds through the banks or is distributed coun­
trywide to the people. 

Nor do the problems of organi zing and planning 
surpass the nation's powers. No one who recalls what 
was done in 1917 and 1918 in carrying out in a few 
months a vast building and equipment program and 
putting the country to work for national purpose we 
will have any doubt of our present power . Engineers 
are more numerous and competent, con tructors have 
doubled their achievements. Organizational and ad­
ministrative skill 1s ready. 
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Seven Million Spent 
on New Highways 

0 \ -ER seven million dollars has 
been expended on highway 
construction and maintenance 

in Colorado up to September 1. 
As a result more than 6,000 men 

have been given employment on the 
roads of this state since early in 
I\[ay. The work of the department 
has been carried on in all parts of 
the state, and the expenditure of this 
Yast sum of money has resulted in 
almost what has amounted to pros­
perity in a large number of commu­
nities. 

An effort will be made by the offi­
cials of the highway department to 
keep as much work as possible going 
through the forthcoming winter. 

Sixty federal aid projects have 
been put under contract. These 
contracts involved 275 miles of 
gravel surfacing; 52 miles of con­
crete pavement; and nine miles of 
grading. 

All projects let under the Emer­
gency Unemployment Fund agree­
ment with the government were 
completed prior to September 1st, 
and the state was reimbursed for 
every cent of the money expended 
on this account, totaling $3,000,000. 
Over one-half million dollars of the 
latter fund was expended on the con­
struction of twentv-one miles of 
pavement located between \ \ iggins 
and Greelev in \\ 'eld countv. Other 
amounts \\;ere expended in. various 
parts of the state. 

One of the outstanding improve­
ments made by the department was 
in the construction of sixty miles of 
gravel surfaced highway located he­
twen De1wer and Limon. \\ ork on 
this project, which was started with 
surveys in April, has resulted in the 
employment of hundreds of men. 
Good weather conditions has made 
it possible to keep the work going 
almost even· da\" since the first of 
June. It is ·hope.cl to have the entire 
road open to traffic on N ovem her 1st. 

The longest paving project was 
the \\"iggins-Greeley job, totalini; 
twentY-one miles, which was let in 
two contracts, total cost of which 
was $566,664.57. 

Highway Engineer C. D. Vail re-

Page 4 

ports that wherever possible con­
tractors will he urged to carry their 
work as far into the winter as weath­
er will permit, in orde.r that the 
maximum number of men will be 
given employment. 

Engineering costs have been the 
lowest in the history of the depart­
ment. Thi is accounted for prin­
cipally in the fact that the individual 
projects haYe been larger, and the 
work has been expedited by the con­
tractors. Department officials have 
found that large projects can be 
handled with little more expense 
than small jobs which in previous 
years somtimes were permitted to 
drag along by small contractors. 

During the present season with 
large projects attracting large and 
efficient contracting organizations 
the construction work of the depart­
ment has moved with record-break­
ing speed. Contract prices obtained 
by the department also have been 
the lowest in the history of the de­
partment. 

The largest gravel surfacing pro­
ject let this year was for the con­
struction of fifteen miles in Garfield 
county, located east of DeBeque. 
The contract price for this project 
is $298,874.18, awarded to the A. R. 
:'.\1 acke,· Const. Co. 

Prices on g-ravel surfacing this 
year have ranged from 18 cents to 

$1.50 per ton, and the price on un 
classified excavation ranged from 
14 cents to 83 cents per cubic Yard 

On paving the prices have range 
from $1.48 to $2.19 per cubic yard 
and the unclassified prices on thi 
class of work ranged from 15 cent 
to 40 cents per cubic yard. 

The department also has pu1 
chased 360,000 gallons of asphalt 
road oil for a total of $17,938. Ther 
has. been one bit~1minous pavint 
project, and one bttumulus pavin 
contract. For bridges and a1 
proaches the department has e 
pended $52,000. 

A list of the projects contran 
by the department to the first , 
September follows: 

•F. A. Project No. 149-C, Dlvlslon1 
and 2. 7.863 miles gravel surfacing and 
bridge east of Aurora, S. H. No. 8, Adam 
Arapahoe Counties, cost $143,362.42. Ch 
B. Owen, Contractor. 

•F. A. Project No. 15-B, Division 1. 1 
553 miles gravel surfacing between St 
ling and Fleming, S. H. No. 14, 
County, cost $261,559.70. Bedford an4 
Woodman, Contractors. 

*F. A. Project No. 251-D. 0.284 mil 
concrete paving and railroad underp 
east of Boulder near Goodview, S. H. N 
7, Boulder County, cost $28,158.36. Colli 
Latimer, Contractors. 

•F. A. Project No. 287-AR5 contract 
and 287-C. Detour road for S. H. No. 
between Kersey and Wiggins, Weld an 
Morgan Counties, cost $13,140.65. A. 
Mackey, Contractor. 

One of Colorado's modern oil-surfaced highways, leading east from Denver. J!r ~ 
of 1932 it is expected this oil surfacing will be extended a di.stance of 90 miles 

the Capital city. 
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•F. A. Project No. 2-R-10. 2.097 miles 
cancrete paving between Starkville and 
frinidad, S. H . No. 1, Las Animas Coun­
lY, cost $120,534.81. J. H. Miller and Co., 
contractors. 

•F. A. Project No. 286-E. 4.052 miles 
cancrete paving between Eaton and Ault, 
S H. No. 3, Weld County, cost $138,636.14. 
,' Fred Roberts & Sons, Contractors. 
· •F. A. Project No. 151-B. 3.925 miles 

vel surfacing between Granby and 
rabernash, S. H. No. 2, Grand County, 

t $70,350.28. Utah Construction Co., 
ontractor. 
F. A. Project No. 298-B. 4.1 miles 
vel surfacing south of South Fork, S. 

JI No. 10, Mineral and Rio Grande Coun-
1!~ cost $181,295.40. H. C. Lallier Con­
itnJctlon & Engineering Co., Contractors. 

•F. A. Project No. 282-J. 0.057 mile 
bridge and approaches at Rifle, S. H. No. 
3, Garfield County, cost $22,440. Herbert 

Crocker, Contractor. 
•F. A. Project No. 261-AR, No. 1. 0.053 

mle bridge and approaches at Rifle, S. 
11. No. 4, Garfield County, cost $23,430. 
arbert S. Crocker, Contractor. 
•F. A. Project No. 287-C, Reo. Division 
10.246 miles concrete paving between 

ersey and Wiggins, S. H. No. 2, Weld 
unty, cost $279,775.87. J. B. Bertrand, 
c., Contractor. 
•F. A. Project No. 287-A, Reo. Division 
Contract No. 2 and F . A. Project No. 

7.C, Reo Division No. 2, Combined. 
. 586 miles concrete paving between 
arsey and Wiggins, S. H. No. 2, Weld 

11d Morgan Counties, cost $276,888.70. 
ward Selander, Contractor. 

*F. A. Project No. 242-D. 9.883 miles 
:vel surfacing between Mack and Colo­
o-Utah line, S. H. No. 4, Mesa County, 

$137,007J60. Hinman Brothers, Con­
tors. 

*F. A. Project No. 134-D, Division No. 
6.076 miles gravel surfacing west of 

ratton, S. H . No. 4, Kit Carson County, 
$54,285.55. Mountain States Con-

ctlon Company, Contractors. 
•F. A. Project No. 144-G. 13.204 miles 
vel surfacing between Forks and Colo­
o-Wyoming line, S. H. No. 123, Lari­
r County, cost $272,885.80. Morrison-

nudson Co., Contractors. 
F. A. Project No. 149-D, Division No. 

8.370 miles gravel surfacing east of 
tkins, S. H . No. 8, Adams and Arapa,. 
Counties, cost $143,796.95. A. R. Mac-

y, Contractor. 
F. A. Project No. 245-C. 8.442 miles 

Ing between Hadley and La Junta, S. 
No. 6, Otero County, cost $146,721.41. 
S. Horner, Contractor. 

F. A. Project No. 149-F. Detour bridge 
miles east of Strasburg, Adams and 
Pahoe Counties, cost $14,528.60. A. R. 

ey, Contractor. 
•F. A. Project No. 272-F. 4.097 miles 
ncrete paving between Manzanola and 

ky Ford, S. H. No. 6, Otero County, 
$134,660.35. Driscoll Construction 

., Contractors. 
'F. A. Project No. 189-C. 7.534 miles 

:veJ surfacing west of Hayden, S. H. 
2, Routt and Moffat Counties, cost 

8,892.63. F. L. Hoffman, Contractor. 
'F. A. Project No. 149-G. 9.780 miles 

:Vel surfacing east of Peoria, S. H. No. 
Arapahoe County, cost $208,586.35. 

'Fence Construction Co., Contractors. 
· A. Project No. 242-E. 4.243 miles 

~el surfacing west of Fruita, S. H. No. 
esa. County, cost $60,398.28. Wallace 

atructlon Co .. Contractors. 
F. A. Project No. 258-J. 5.796 miles 

Ve} surfacing between Cimarron and 

Montrose, S. H. No. 6, Montrose County, 
cost $117,730.03. Lumsden-Hall Construc­
tion Co., Contractors. 

*F. A. Project No. 299-A, Reo., Division 
No. l, 83-foot timber bridge and detour 
10 miles northwest of Delta, S. H. No. 6, 
Delta County, cost $9,559.06. Phelps 
Brothers, Contractors. 

*State Project No. 584-F. 0.786 mile bi­
tuminous pavement between Colorado 
Springs and Manitou, S. H. No. 4, El Paso 
County, cost $16,484.38. New Mexico Con­
struction Co., Contractors. 

*F. A. Project No. 208-A, Reo., Division 
No. 3. 82-foot bridge and detour east of 
Grand Junction, S. H. No. 4, Mesa County, 
cost $8,936.27. Phelps Brothers, Contrac­
tors. 

*State Project No. 548-B. 220,000 gal· 
Jons asphaltic oil, f. o. b. Hygiene, Boul­
der County, cost $10,098. Texas Company, 
Contractors. 

*F. A. Project No. 2916-D. 8.348 miles 
gravel surfacing south from Pueblo, S. 
H. No. 1, Pueblo County, cost $93,296.61. 
Cole Brothers, Contractors. 

*F. A. Project No. 2-R-12. 4.503 miles 
concrete paving north of Aguilar, S. H. 
No. l, Las Animas County, cost $211,-
687.85. Orman Construction Co., Contrac­
tors. 

F . A. Project No. 149-F. 10.745 miles 
gravel surfacing between Strasburg and 
Peoria. S. H. No. 8, Arapahoe County, cost 
$218,526. H. C. Lallier Construction and 
Engineering Co., Contractors . 

*1931 Pueblo County, 3% Gax Tax Fund 
Project. 0.430 mile concrete paving on 
Court and'. 25th Street in Pueblo, Pueblo 
County, cost $16,141.40. Driscoll Construc­
tion Co., Contractors. 

*1931 La Plata County, 3% Gas Tax 
Fund Project. 0.2 mile bitumulus paving 
on Main Avenue in Durango, cost 
$5,254.92. Wood, Morgan and Burnett, Con­
tractors. 

*State Project No. 656 wire cable guard 
fence on Battle Mountain, near Gilman, 
S. H. No. 4, Eagle County, cost $5,166.48. 
Hinman Brothers, Contractors. 

*F. A. Project No. 295-AR, 140,000 gal­
lons asphaltic road oil, f. o. b. La Jara, 
cost $7,840. White Eagle OT! Co., Con­
tractors. 

F. A. Project No. 298-F. 5 miles gravel 
surfacing east of Bayfielcl, S. H . No. 10, 
Archuleta County, cost $73,612.93. Wood, 
Morgan and Burnett, Contractors. 

*F. A. Projects Nos. 254-AR, No. 1, 254-
BR, No. 1 and 254-CR, No. 1, Combined. 
2.615 miles of gravel surfacing in Byers 
Canon, west of Hot Sulphur Springs, S. 
H . No. 2, Grand County, cost $18,191.03. 
F . L. Hoffman, Contractor. 

F. A. Project No. 71-C. 4.965 miles 
gravel surfacing between Durango and 
Mancos, S. H. No. 10, La Plata County, 
cost $94,761.42. J. Finger & Son, ContraC'­
tor. 

*State Project No. 711-B (1931) . Con­
struction of reinforcing and structural 
steel bridge, near Brookridge Farm on 
South Broadway. Colorado Builders' 
Supply Co., awarde-d reinforcing steel at 
$845.10. Midwest Steel & Iron Works Co., 
awarded structural steel at $2,479.40. 

*F. A. Project No. 144-F, Division No. 
2. 10.386 miles gravel sufacing north of 
Fort Collins, S. H . Nos. 14 and 123, cost 
$21,945. M. R. Deakin, Contractor. 

F. A. Project No. 2-R-11. 3.130 miles 
gravel surfacing south of Trinidad, S. H. 
No. 1, Las Animas County, cost $89,063.70. 
J. H. Miller & Co., Contractors. 

F. A. Project No. 211-B. 2.725 miles 
gravel surfacing north of Hamilton, S. H. 
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No. 13, Moffat County, cost $103 ,092. Utah 
Construction Co., Contractors. 

F . A. Project No. 149-H. 1$.565 miles 
gravel surfacing east of Deertrail, S. H. 
No. 8, Elbert County, cost $264,351.07. 
Hamilton & Gleason Co., Contractors. 

F. A. Project No. 259-B. 9.587 miles 
gravel surfacing east of Gunnison, S. H. 
No. 6, Gunnison County, cost $202,953.30. 
Cole Brothers, Contractors. 

*1931 Morgan County 3% Gas Tax Fund 
Project. 1.127 miles concrete paving at 
Fort Morgan, S. H. No. 2, Morgan County, 
cost $27,480.75. Edward Selander, Con­
tractor. 

F. A. Project No. 79-B. 12.248 miles 
gravel surfacing east of Colorado Springs, 
S. H. No. 4, El Paso County, cost $157.-
707.05. Chas. B. Owen, Contractor. 

F. A. Project No. 265-E. 2.950 miles 
gravel surfacing west and east of Bay­
field, S. H. No. 10, La Plata County, cost 
$107,622.97. J. H. Miller & Co., Contrac­
tors. 

F. A. Project No. 278-D. 20.587 miles 
gravel surfacing west from Cheyenne 
Wells, S. H. No. 8, Cheyenne County, cost 
$102.919.63. A. R. Mackey, Contractor. 

F . A. Project No. 145-C. 14.901 miles 
gravel surfacing east of Rifle, S. H. No. 
4, Garfield County, cost $298,874.18. A. 
R. Mackey, Contractor. 

F . A. Project No. 295-E. 7.627 miles 
gravel surfacing between Alamosa and 
Conejos-Alamosa county line, S. H. No. 
17, cost $78,154.52. !\fountain States Con­
struction Co., Contractors. 

F. A. Project No. 270-E. 8.664 miles 
gravel surfacing between Monte Vista and 
Del Norte, S. H. No. 10, Rio Grande Coun­
ty, cost $112,419.01. Mountain States Con­
struction Co., Contractors. 

F . A. Project No. 158-B. 10.319 miles 
gravel surfacing between Hartse! and 
Florissant. S. H . No. 4, Park County, cost 
$146,718.77. J . H. Miller & Co., Contrac­
tors. 

F. A. Project No. 258-I, Division No. 2. 
Concrete box culvert and approaches at 
Stumpy creek, west of Montrose-Gunnison 
county line, S. H . No. 6, Montrose County, 
cost $9,301.05. Hinman Brothers, Contrac­
tors. 

Combined F. A. Project Nos. 296-AR, Di­
vision No. 1, and 296-BR, Division No. 
1. 4.618 miles concrete paving between 
Pueblo and Greenhorn, S. H. No. l, Pueblo 
County, cost $169,959.90. New Mexico Con­
struction Co., Contractors. 

F. A. Project No. 150-C. 6.893 miles 
gravel surfacing between Lay and l'.l'Iay­
bell, S. H. No. 2, Moffat County, cost $132,-
152.96. J. Fred Roberts and Sons, Con· 
tractors. 

Combined F . A. Project No. 57, Reo 
Division No. 4, and F . A. Project No. 168-
BC, Reo Division No. 1. 4.801 miles con­
crete paving west of Lamar, S. H. No. 6, 
Prowers County, cost $143,759: 55. Pueblo 
Bridge & Construction Co., Contractors. 

State Project No. M-22 (1931). Bridge 
across Oak Creek, between Canon City 
and Salida, S. H. No. 6, Fremont County, 
cost $2,848.56. Pueblo Bridge & Construc­
tion Co., Contractors. 

F . A. Project No. 245-AR No. 1. 4.544 
miles concrete paving between Las Ani­
mas and Hadley, S. H . No. 6, Bent Coun­
ty, cost $103,833.74. Driscoll Construction 
Co., Contractors. 

F . A. Project No. 134-E. 5.052 miles 
base coarse gravel surfacing between Sei­
bert and Vona, S. H. No. 4, Kit Carson 
County, cost $34,569.04. Bedford & Wood­
man, Inc., Contractors. 

*Denotes completed. 
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Congress Urged to 
Increase Road Funds 

0 FFICIALS of forty-four state 
highway departments gath­
ered in Salt Lake City on Sep­

tember 29, to attend the seventeenth 
annual convention of the American 
Association of State Highway Of­
ficials. The Colorado department 
was represented by Highway En­
gineer C. D. \"ail and John P. Dono­
Yan, maintenance engineer. 

F. E. EYerett, state highway com­
missioner of New Hampshire, was 
elected president of the association, 
succeeding Henry H. Blood, chair­
man of the Utah highway commis­
. ion. \V. V\'. Mack of Delaware was 
re-elected trea urer. 0. S. \Varden 
of Great Falls, member of the Mon­
tana highway department, was 
elected vice-president representing 
the we tern di trict. 

A telegram from President Hoo­
\'er complimented the Federal and 
State Highway Organizations on 
the splendid manner in which they 
had handled the emergency road 
work, made possible by the $80,000,-
000 U. S. emergency appropriation 
for the relief of unemployment 
throughout the nation. Colorado's 
share of this fund was $3,000,000, 
and Highway Engineer Vail report­
ed that same had been expended 
prior to September 1, as provided in 
the law. 

Resolutions asking congress to 
continue Federal Aid appropriations 
for road purposes at the present rate 
.of $125,000,000 annually during 1934 
and 1935. The highway officials also 
expressed a willingness to handle 
such unemployment relief work as 
congress might request. 

In 1another resolution congress 
was requested to eliminate the limit 
per mile for Federal Aid participa­
tion in road construction, and permit 
50 per cent participation regardless 
of cost per mile. The present $16,-
000 limit per mile of Federal partici­
pation works a particular hardship 
on mountain construction in west­
ern states as well as on the super­
highways of the east. 

Congress also was asked to in­
crease the present $3,000,000 appro­
priation for roads through public 
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lands, to such an amount that the 
purpose of the appropriation may be 
speedily accomplished. A fifth reso­
lution requests congress to continue 
the present annual $12,500,000 ap­
propriation for construction of roads 
th rough the National F crests. 

The road delegates, numbering 
more than two hundred and fifty, 
from all parts of the country, were 
welcomed to Salt Lake City by Gov­
ernor George H. Dern and l\fayor 
John F. Bowman. This was fol­
lowed by a reading of the annual 
report of President Blood. Some of 
the recommendations made by him 
were later adopted in the resolu­
tions. 

Statistics on the progress of road 
work throughout the country were 
given in the annual report of \V. C. 
l\Iarkham, executive secretary. The 
report renaled that this was the 
most active year in the history of 
road construction and maintenance 
in the United States. 

One of the most interesting pa­
pers read before the conference was 
that of Dr. D. B. Steinman of New 
York, who outlined the history of 
bridge building during the past half 
centurv. He started with the Brook­
lyn bridge and followed through to 
the recent completion of the St. 

John's bridge in I\Iultnomah Coun­
ty, Oregon, concluding with a recital 
of some of the dreams of future 
bridges. 

\Vhy the state of Pennsylvania 
has added some 20,000 miles to its 
state highway system, and what 
that state is doing about it, was out­
lined bv Samuel Echels. 

C. H. Ross, attorney for the 
North Carolina highway commis­
sion, related how the highway de­
partment of his state had taken over 
the supervision on construction and 
maintenance of all road outside of 
city and town limits in his state. The 
last legislature of North Carolina 
added one cent to the gasoline sale, 
tax and gave the highway commis­
sion custody of all her 4,000 prison­
ers outside of the state penitentiary. 
This action of the law-making bod) 
was taken after a two-year survey of 
the road situation in the state. 

Opposition to the state depart­
ment's taking over roads that obvi­
ously will be tremendous burden on 
the state, was expressed by Thoma 
H. MacDonald, chief of the Bureau 
of Public Roads. Ile expressed the 
belief that the states should wait un­
til their main highway systems hav 
been completed before adding more 
mileage to the state programs. 

(Continued on Page 14) 

COMPARATIVE STATEMENT 
For the Month of September, 1930 and 1931 

RECEIPTS 1930 1931 

United States Government. .. . ........ . ... .. .. . $327,192.66 $ !~~'.~g~:~~ 
Gas Tax .. .............. . ..... .. ... . .. . . . ... . .. 433,100.00 4,700.00 
Internal Improvement. .. . .. . ........ ...... . ... · 1,400.00 23_630.40 
Highway Receipts.. .. ... . . .... .. ............ .. . 35,094.40 

$796,787.06 
D ISBURSEIVIENTS 

F ederal Aid Projects .. .............. .. . .. .... . . $485.943.12 
State Projects. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66,129.25 
Ma intenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169,226.21 
Maintenance Equipment........................ 5,888.79 
Property and Equipment . . . . . . . . . . . . . . . . . . . . . . . 425.32 
Surveys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,032.94 
Traffic Signs and Census. .. ..................... 1,738.00 
Administration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,094.02 
Compensation Insurance . . .. .. . . . .. .. . . ·... . .... . 24,771.28 

$776,248.93 
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$1,167,682.29 

$1,263,377.94 
113,470.71 
147,646.84 

438.10 
1,640.37 
3,524.96 
3,352.93 

18 230.20 
21)66.66 -$1,578,847.61 _ 
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Highway Research 
A FINANCING PLAN FOR 

COUNTY HIGHWAYS 
The equitable distribution of high­
aY funds between states, counties 
nd ci ties is limited somewhat in the 
tablishment of uniformitv in the 

states, 3,000 counties ai1<l many 
itie~ hy the Yariation in extent of 
proYements, population, wealth 

nd laws. A plan of financing pre­
red for a -:\Iid<lle-\\' estern state by 
. C. l\[cCurdy, county highwa}' 
perintendent of St. Clair County, 

Jlinois, presented in a report of the 
erican Road Builders' Associa­

:On, has many interesting features. 
Wi th the number of miles of road 
the county and the density of 

pulation as a guide, it is suggested 
at the counties be permitted to 
signate county mileage which 
hen combined with the state mile­
e in the county shall not exceed : 
20 per cent \vhere population is 
s than 50 per square mile. 
25 per cent where population is 
tween 50 and 100 per square mile. 
30 per cent where population is 
ver 100 per square mile. 
The proceeds of one cent of the 
saline tax shall be prorated by the 
tes to the various counties on the 
sis of mileage where a county 
vies the maximum highway tax; 
herwise, the amount prorated shall 
in proportion to the county tax 

All county funds for higlnva~·s arc 
he combined and budgeted annu­
y, an accounting made to the tate 
hway department, and plan fo r 

I ne\\' highways and maintenance 
excess of $1,000 a mile per year 

These brief technical highway notes 
have been 11re[Jared from reports and 
current investigations of the commit· 
tees and stalf of the American Road 
Builders' A.~sociation.- Editor. 

be subject to the apprO\·al of the 
state highway department. 

County boards will set aside 25 
per cent- of the total road fund for 
the improYement, upon petition, of 
city streets connecting and complet­
ing state and county routes through 
cities, or major streets in cities ha,·­
ing a city plan. 

The maintenance of all county 
roads is to be by the counties. · 

COUNTY PATROL MAINTE­
NANCE ORGANIZATION 

The organization for patrol main­
tenance in \\'oodbury county, I owa, 
was described by J. C. l\IcLean, 
county engineer, in a report to the 
American Road Builders' Associa­
tion as follows : 

Patrol Areas Established - In 
working out the maintenance org-an­
ization, a map was made dividing 
the county into 22 patrol areas. 
E ach area was given a number, and 
all of the surfare maintenance w ith­
in the individual area i handled by 
either power or team patrol. 

Types of Equipment-Approxim­
ately 65 per cent of the total mile­
age of roads of the county are under 
continuous or heavv maintenance 
with power patrols. - The machines 
Yary in size, weight, and horse­
power, according to the topographic­
al conditions, amount of traffic, and 

l 

8ere we have a view of the beautiful higlnva,- constructed on easy grade and wide 
es over La Veta Pass, constructed with Federal Aid funds- just another e.~ample 

of improvements being made on Colorado's road system . 
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the types of soil encountered. Sur . 
face maintenance on the balance of 
the wstem is of the intermittent 
type, ,vhcre light, horse-drawn main· 
tainers are used. 

Power Patrols- Power patrob are 
assigned from 60 to 75 miles of road, 
based on a daily coverage of 25 to 
30 miles on earth surfaces, and from 
30 to 40 miles on gra\'el. A patrol 
route map is furnished each operator 
on which his route is designated a~ 
"first day's run," "second day 's run," 
etc., so that he will follow in the 
order indicated the various routes. 
These runs cover, in relative order 
of importance, all of the roads in the 
area, with a definite mileage assign­
ment on each. The trunk roads ar,· 
all under power maintenance and all 
mileage of this type is included in 
the "firf' t day's run" in any area. 

Team Patrols-Team patrols have 
been assigned to the mileage of 
roads where the conditions of the 
road, finances, traffic, and other con­
siderations would not permit the em­
ployment of continuous heavy main­
tenance. Each of these areas is snh­
divided into patrol routes given 
alphabetical designation and vary in 
length from 6 to 10 miles. These 
are maintained intermittently. 

Structures and Culverts - T o 
maintain structures and cuiYerts the 
22 patrol areas are grouped into 4 
di tricts. consisting of from S to 6 
patrol areas per district. A bridge 
crew is assigned to each distrirt. Its 
duties consist of the repair and up­
keep of all structure , the placing of 
culYert pipe, and work of a similar 
character. 

Heavy Blade Grading and Widen­
ing- Heavy blade work is continu­
ou during the sea on, using large 
tractors of the crawler type and 
blade graders, with one outfit as­
signed t o each di trict. This equip­
ment covers a definite mileage 
schedule laid out from the condition 
maps of the district. By this means 
it is the plan to gradually raise the 
"condition ratings" of roads from 
"poor" to "fair," and from "fair" to 
"good." 

Light Blade Grading and Reshap­
ing--F ol lowing the power and team 
patrols are lighter tractors of the 
crawler type with smaller g raders. 
one outfit operating in each patrol 
district. This equipment is on a 
schedule which provides for a com-
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plete clean-out of ditches and reshap­
ing of shoulders on all of the mile­
age of the secondary system once 
every 2 1/i to 3 years. 

Snow Removal- In so far as po'i­
sible all roads of the trunk svstem 
and local roads of major importance 
are rompletely protected with snow 
fence. Light snow removal opera­
tions are carried nn bv the indiYidu­
al patrolman, while se~·ere conditions 
are handled with truck and tractor 
plows, stationed in and operating 
over the entire maintenance district. 

Miscellaneous Work- The erec­
tion and storing of snow fence, 
clearing and grubbing, building of 
guard rail, changing of channels. 
raising of grades, and work of a 
~imilar character, which is too ex­
tensive to be handled by the patrol­
man, is performed by special crews 
operating under the district or gang 
maintenanre plan. 

Purchase of Supplies- The sea­
son's requirements of all items u eel 
in quantities for maintenance work, 
such as lumber, piling, nails. tools. 
oils, gasoline, grease, paint. etc., are 
anticipated in advance. Purchases 
are made under competitive condi­
tions and allotments made to the 
maintenance districts early each 
season. 

Contract Maintenance-The exca­
vation, loading, or hauling of surfac­
ing materials, major bridge repairs, 
and work of a similar character re­
quiring a special or large equipment 
outlav is contracted to the lowest re­
sponsible· bidder. 

Observation suggests the follow­
ing conclusions: 

Inadequate funds make necessary 
careful planning of ~he whole main­
tenance procedure. 

Lack of definite orders and re­
-;ponsibility , and failure to lay out 
and provide sufficient work for the 
full employment of time, are pri­
mary causes affecting the efficiency 
of maintenance crews. 

The use of power equipment for 
surface maintenance will increase, 
tending more and more to displace 
horse-drawn vehicles. 

The possibilities of a further ex­
tension of contract maintenance, 
covering both labor and materials, 
should be investigated and compari­
sons of cost made upon which to 
base conclusions. 

UNPAVED STREETS 
Planning the gradual improve­

ment of unpaved streets by stage 
construction is recommended by a 
committee of the City Officials' 
Division of the American Road 
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A monument to a state highway engineer­
treP upon which bronze tablet in memory of 
P. J. Becker is placed. Mr. Becker was the 
engineer i,, charge of the work on a beauti­
ful stretch of new roadway along the Eagle 
River. Photo by H. L. Jenness, Division 

Engineer. 

Builders' Association, \V. A. Heim­
buecher, city engineer, University 
City, Missouri, chairman. Other 
recommendations are as follows: 

Chemical dust layers give good 
results on earth roads, but some 
complaints are offered that in wet 
weather the undersides of automo­
biles are rusted and even brake lin­
ings frozen to brake drums. 

No unpaved street can exist under 
present clay motor tra ffi c without 
constant maintenance unless surface 
treated. 

\Veed exterminators are little used 
on unpaved streets. 

Tar or oil blankets will usuallv 
remove the neces ity for weed kili­
ers. 

Exces~ive crowning of unpaved 
streets in these days of high speed 
motor traffic is a dangerous pro­
cedure. 

Paved gutter or shoulclers are 
necessary on steep grades. 

Scarifying is recommended as a 
preliminary to some macadam re­
pairs. 

Any properly constructed gravel 
road is a potential base for all types 
of roadway, up to and including 
rigid type pavements. 

Low maintenance costs follow the 
use of high grade local materials. 

Planning the gradual improve-
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ment of unpaved street surfaces to 
develop a firm subgrade for pave­
ments is rec01~1111ended. This pro­
cedure necessitates the establish­
ment of unpaved street grades at or 
slightly below fntnre pavement sub­
grade elevations. 

The immediate responsibility for 
meeting the present unemployment 
needs by increasing public work~ 
construction is primarily local 
stated \\T. A. Hardenbergh, vice~ 
president, Public \Vorks Journal 
New York City, in an address befor~ 
the American Road Builders' Asso­
ciation. 

This means that the funds for this 
work to be done in the immediate 
future must come from local sources, 
and cannot be procured from outside 
agencies. The problem of raising 
these funds is one that must be faced 
and solver! by local officials if they 
are to do their share to meet th·e 
ne<>ds of today. 

The major sources of income for 
public work construction are taxes. 
bo,nd issues and assessmentr:,. Of 
these the most important source 
available for earlv construction work 
is tax monev. l\Iuch of this has al­
reaclv been J duly authorized in the 
193( budgets, ai1d no further action 
is necessarv to start the work except 
to make ·the money immediately 
available. 

If tax money is not yet in hand, a 
is often the case, money can gener­
ally be borrowed from local bank 
at ·a fair rate of interest in anticipa­
tion of the receipt of taxes. Local 
banks have a close interest in the 
welfa re of the community in which 
thev do business and with rare ex­
ceptions will cooperate fully. . 

Temporary loans may sometime 
he arranged between different de­
partments of the city. For instanc~. 
the water department may at th1~ 
time have funds banked that can 
temporarily be made available for 
paving work, provided adequate pro­
v isions are made for timely repay­
ment. 

To raise money by bond issues or 
assessments requires generally a 
considerable period of time-twoUor 
three months at the very least. n· 
less initial steps have already bee~ 
taken, the result will be that wo~ 
financed bv these means cannot e 
undertaken before spring. 

If each of our four or five tho:­
sand communities can begin nowt .: 
work thev have planned for 1 f 
lrndgets-or a sufficient amount 0, 

it to m>et the local unemplo"f1fe~e 
situation-the great need w1 
met. 

October, 1931 
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atment 
of Earth Roads 

AN IN\' ESTIG:\TION has been n made of oil-treated earth roads 
in l\Iissouri, and the Bureau of 

Public Roads publishes a report on 
same by F. , -. Reagel, engineer of 
materials, i\Iissouri State Highway 
Department, Henry Aaron, a5sistant 
highway engineer, U. S. Bureau of 
Public Roads, and \V. I. Watkins, 
assistant soil surveyor, U. S. Bureau 
of Chemistry and Soils. 

This report describes in great de­
tail the conditions of 224 miles of 
roads oiled during May to Novem­
ber, 1928; inspections having been 
made 2;,S months after the oil was 
pplied, again 1;,S months later, in 

the summer of 1929, and finally in 
the spring of 1931. In brief, "The 
:nvestigation has disclosed that oils 
may be used satisfactorily for the 
treatment of earth surfaces to pro­
vide temporary all-weather roads if 
·ertain fundamental factors are 
ecognized. The most important fac­

tors so far discovered are: (1) Phy­
~cal characteristics of the soil; (2) 
rainage, both surface and subsur­
ce ; (3) condition of surface imme­
·ately prior to application of oil; 
~) rate of penetration of oil; (5) 
pe of traffic; and (6) methods of 
aintenance." 
The manner of conducting the in­

·estigation and what was learned 
hereby are described in great de­
_ ii in the report, and the conclu­
ions drawn therefrom finallv are 
mmarized as follow : · 
1. Road oil of the types included in 

study is an efficient material for use 
the treatment of earth surfac s to pro­

de all-weather roads provided applica­
.ons are made to suitable surfaces, acle­

tely drained, and repeated as needed. 
2. The type of oil, as regards basic 
de source, is not a major factor, all 

yielding fairly satisfactory results 
th all types of soils, other conditions 
Ing favorable. 
3. Adequate drainage, both subsurface 

surface, is essential to the satisfac­
~ service of oiled earth surfaces. Ade­

e drainage, on flat topography, re­
Ires greater crown than ordinarily con­
cted on graded earth sections. 

4. General profile is not a factor af­
ng the service of oiled earth surfaces 

cept as it may influence the efficiency of 
inage and the character of the sub­
e material. 

5. To reduce the effects of erosion on 
noncohesive types of soils, oil should be 
applied on the full width of roadway. 

6. All types of soil included in this 
study can be efficiently treated with road 
oil. 

7. The soil type is an effective factor 
because of the physical characteristics of 
the various soil layers exposed to the ap­
plication of oil. The physical character­
istics of the subgrade soils affect the final 
results according to whether the soils re­
quire only the water-proofing qualities of 
the oil or in addition require an increase 
in their cohesive properties. The condi­
tion of the surface with respect to dust, 
hardness of crust, and moisture content 
at the time of applicat ion of the oil is 
directly reflected in the physical char­
acteristics of the soils. The uniformity of 
penetration is controlled by the uniformi­
ty, texture and density of the several lay­
ers of a soil type. 

8. Soils lacking cohesion and inclined 
to absorb water very readily in quantities 
sufficient to cause rapid loss of stability 
(represented in this study by A-4 sub­
grades). may be more effectively treated 
with oils having ductile and cohesive 
bases. Soils which possess. cohesion in a 
high degree and which, when in a stiff 
or plastic state, do not absorb additional 
water unless manipulated (represented in 
this study by A-6 soils), do not require 
treatment with oils having cohesive bases, 
as waterproofing without binding will in­
sure fairly satisfactory results. Soils 
which possess properties from each of the 
groups mentioned above but can not be 
placed definitely in either one may give 
better results if the quantity of oil ap­
plied is increased. 

9. The character of the surface imme­
diately prior to application of the oil is 
of major Importance. Surfaces to which 
oil is to be applied should be fairly free 
from dust and should have pore spaces 
open to receive the oil. Final preparation 
of surface for treating should consist of 
blading to eliminate all dust, crust, and 
depressions of the r oad surface, ra ther 
than the movement of loosened material 
to obtain uniform cross-section. A uni· 
formly smooth surface to insure uniform 
distribution of traffic over the entire road­
way is essential for proper development 
of the surface. 

10. The presence of sufficient moisture 
in the surface is essential in order that 
the pore spaces be kept open and free 
to receive the oil. Surfaces free from 
moisture tend to become dusty and ha rd­
ened, causing nonuniform and selective 
penetration. 

11. Weather conditions are a factor to 
the extent that they may influence the 
moisture content of the surface, the rate 
of penetration, anrl the quantity of oil, if 
loss occurs due to ra infall immediately 
following application. 
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12. Within the ranges observed in th is 
study there did not seem to be any sig­
nificant effect of air temperatures except 
that they might have served to speed or 
retard changes in the moisture content of 
the soil. 

13. There was no apparent benefit ob­
tained by raising the temperature of the 
oil for application above that required for 
uniform distribution. Increasing the tem­
perature of the oil increased the tendency 
to flow a long or from the surface by de­
creasing the viscosity of the oil and was 
detrimental rather than benefcial. 

14. A retarded rate of penetration 
tends to improve the uniformity of dis­
tribution of the oil thereby promoting the 
intimate mixture of oil and soil particles 
which is desired. Nonuniform penetra­
tion, which usually accompanied a r apid 
rate of penetration, failed to produce the 
results desired. 

15. The presence of untreated earth 
surfaces adjacent to oiled earth surfaces 
reduces to a varying extent the effective­
ness of oile·d surfaces particularly if the 
untreated surfaces are manipulated, as 
the untreated earth tends to deaden the 
treated surfaces. 

16. Nonmutilative traffic is highly 
beneficial to oiled earth surfaces as such 
traffic tends to knead the oil into intimate 
contact with the soil particles. This inti­
mate association is a primary requisite 
for successful treatment of earth with oil. 

17. Mutilative traffic seriously impairs 
the service rendered. Such traffic should 
be prevented or minimized to the extent 
possible. 

18. Dragging or blading of a good 
oiled earth surface is harmful. When re­
shaping is necessary a re-treatment must 
be given to r store the oiled surface. 

''\\' e have !:>p en t twice as much 
money for const ruction as in any 
preyious year," High.way E ngineer 
Vail state p ridefully, "and we will 
have a smaller 'carry oyer' of unex­
pended funds than ever before. Not 
only that, but we have handled the 
double program without any addi­
tional clerical or engineering help." 

Since January 1, the state highway 
department has let sixty-seven road 
building contracts, tota ling for ex­
penditure of close to $7,000,000, ac­
cording to Chas. D. \ · ail, state high­
way engineer. The work has sup­
plied employment fo r several thou­
sand Colorado citizens. Contract­
ors have been inst ructed to use local 
employes as fa r as possible in car ry­
ing on the work. 
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Operating Costs 
of Automobiles 

By N. D. D OUGLAS 
Assistant Engineer Sur\'eys and Plans. State Divi sion of Highways, Sacramento, California 

(Reprinted from Engineering-News Record) 

ASTUDY to determine a definite 
eya)uation of route distance, 
which is a factor of major im­

portance in highway location, was 
published in Engineering News­
Record , Augu st 2, 1928, p. 168. Thi., 
was a result of an indi \' idual pre­
liminary study. It was pointed out 
in that article that the cost of own­
ing and operating a passenger auto­
mobile can be itemized under time 
and mileage el ements. The latter 
group alone i ' affected by the dis­
tance traveled by the vehicle. The 
tentative conclusion reached was 
that approximately 3 cents per mile 
of the total co ·t of operating the 
a\'erage American passenger auto­
mobile at 30 to 40 miles per hour 
on paved roads of normal character­
istics is due to distance and is nearlv 
directly proportional thereto at an}· 
given speed. 

The article excited some com­
ment, as it had been customary for 
highway engineers to evaluate route 
distance at from 6 cents to 12 cents 
per vehicle mile and to base location 
and design analysis on these as­
sumed valuations. The bulk of the 
comment was definitely adven,e, in­
dicating that most interested en­
gineers were not willing to give up 
the general accepted assumptions 
without further proof to substanti­
ate the correctness of the new pru­
posed value. The dissenting opinion 
was not supported in any detail by 
actual experiment. 

Summary of Actual Cost Records 

During the past two years the 
writer has gathered a considerable 
volume of additional prarticable 
data on this subject, which is given 
in the accompanying table. 

Column I tabulates an estimate 
made in 1928 of the average nation­
wide passenger automobile operat­
ing costs on hard-surfaced high-gear 
roads with normal grades and curva­
ture. 

Column II is a summary of the 
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The operating costs of automobiles is a 
subject of much interest to indiviilual car 
owners and of perhap::; more importance to 
highway engineers. The operating cost of 
automobiles enters into every discussion ot 
the value of a highway, and it is one of the 
vital factors in the study of the valuation 
of the route distance, which comes up in 
problems of highway location. 

Individual car owners often like to argue 
for hours on this subject, and point with 
pride to the low cost of operating their 
nutomobiles or sometim~ to bemoan the 
high cost. Many scientific studies have heen 
made to arrive at operating costs, nnd for 
several years highway eng ineers have taken 
more or less accepted fi gures . Recently, how­
ever, there appeared in the Engineering 
News-Record an article by N. D. Douglas, 
Assistant Engineer Surveys and Plans, Cali­
fornia Highway Department, In which he 
shows thnt cars have been operated over a 
period of years at three eents per mile and 
not more than four cents. Following the 
appearance of this article, letters on the 
same subject were received by the Engineer­
ing News-Record and published in subse­
quent issues, which show further data on 
individual cars. The entire subject is of in­
terest to engineers, and incidentally, to road 
builr!en,, and for the sake of information 
and comparison contained therein the fol­
lowing articles and letters are reprinted .­
Editor. 

operating record of a car owned by 
the writer. The record started when 
the car was three years old and ex­
tended over a peri°od of 2+ months. 
The mileage was run approximately 
5 per cent in city traffic and 95 per 
cent on the open road; approximate­
ly 50 per cent on hard-surfaced 
roads in fair condition and 50 per 
cent on ordinary gravel or earth 
roads, most of which were dry but 
often steep, rough or sandy, requir­
ing considerable use of low gear. 
The average high-gear speed was 
about 25 miles per hour. All me­
chanical work except cha5sis lubri­
cation was done commercially at 
standard garage prices and incli.1ded 
a complete overhauling of the trans­
mission system. At the end of the 
observation period the car was in 
excellent condition in all respects. 
On the basis of 22-cent gasoline and 
35-cent oil the total cost would be 
2.53 cents per mile. 

Column III is a summary of the 
operating record of the writer's own 
car. The record started when the 
car was brand new and has extended 
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onr a period of 30 months. The 
mileage \~'as :ttn app.roximately 15 
per cent 111 city traffic and 85 per 
cent on the open road; approximate­
ly 70 per cent on surfaced roads (in 
an average condition equal to a fif­
teen-year-old asphalt or concrete 
pavement) and 30 per cent on unim­
proved mountain and de~ert roads, 
in all stages of repair, involving 
many miles at low and second-gear 
operation; at speeds averaging as 
close as practicable to 40 miles per 
hour on goocl roads. The unim­
proved roads were practically all dry 
but often very rough or sandy. The 
best grade of eastern oil was used 
in the crank case and changed com­
pletely every 1,000 miles. All me­
chanical work and most of the greas­
ing ( except the chassis lubrication l 
was done commercially and paid for 
at standard garage prices. The car 
was equipped with five four-ply tires 
when new and now has six eight­
ply tires in excellent condition. The 
grease item is almost entirely a 
labor cos t. The maintenance item 
includes 0.13 cents per mile for re­
placement of parts injured by a~ci­
dent. This had no relation to mile­
age. Shortly prior to the end of the 
recorded period the valve had been 
ground, motor tuned, brakes and 
wheel alignment checked, etc., the 
costs being included in the figur~s 
shown in the table. The car was JD 
excellent condition in all respects. 

Attention is called to the fact that 
the cost of both gasoline and oil 
shown in column III is higher t~an 
the average. Using 22-cent gasohne 
and deducting the 0.13 cents due to 
accident, the total operating cost re­
duces to 2.52 cents per mile. 

Column I \' is a summary of the 
average operating record of 318 c~rs 
of various models produced by six· 
teen different manufacturers, owned 
and operated by the California state 
department of public works, prac· 
tically none of which had run IesJ 
than 20,000 miles. The tabulate 
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data are derived from the accounts drivers were not the owners and not claim that its value helps to 
of the department. These cars were therefore must have lacked tlie per- offset the cost of the distance reduc­
operated under all conceivable con- sonal interest that an owner would tion. Depreciation is almost hope-
ditions over all types of roads, a have. lessly involved with obsolescence, 
1arge part of the average mileage time, luxury, pride, fluctuating mar-

. · Conclusions from Cost Records being 111 city traffic, over difficult ket, trade values, etc. A certain part 
unimproved mountain and desert Now if all the mileage of the cars of depreciation, but only a small, 
roads, going to construction jobs, considered below had been traveled rather indeterminate part can be 
and not infrequently in cross-coun- on hard-surfaced rural roads such as charged to mileage-but how much? 
tn- travel without roads in connec- the states are building today, it is The writer repeats his original 
ti~n with preliminary surveys in the obvious that the operating cost conclusion made in 1928 that, in 
desert regions. The average speed would be reduced greatly, especially general, expenditures for the pur­
probably was as close as practicable in the maintenance item. It is equal- pose of route-distance reduction on 
to 45 miles per hour on good roads. ly obvious that in deriving a factor modern hard-surfaced rural high­
The gasoline, oil and grease cost value for route distance the highway ways are premature and economical­
items are rather low, largely on ac- engineer must derive an operating ly wasteful if based on a capitaliza­
count of the lower prices of these value for traffic on the type of road tion of passenger-car operating costs 
supplies when bought in large quan- he proposes to build, and he cannot assumed to exceed 3 cents per mile. 
tities. The maintenance item is verv use an average value obtained from It is emphasized strongly that this 
high, as would be expected, co11- operation on all types of ~m-face. is a distance value which must not 
sidering the exacting service requir- It must be remembered also that be confused with grade, curvature 
ed of these cars. The a ,·erage op- a certain indeterminate portion of or other values, although it is be­
erating costs of the four-cylinder the tire and maintenance cost is in- lieved that these latter, within the 
and of the six-eight cylinder cars. dependent of mileage and due to normal limits of good practice, will 
grouped separately. were nearly time and weathering. This includes have relatively little effect on pass­
equal , and closely approaches the rusting, deterioration of paint, top , enger-car operating costs. 
average. This probably is clue large- upholstery, etc:. ; a portion of the de- The 3-cent limit naturally is an 
ly to the fact that the lighter cars terioration of springs, snubbers, approximation subject to some vari­
were used generally in the more tires; most of the radiator expense; ation. For example, an increase in 
severe service as line car on con- much of the electrical expense, etc. the average prevailing road speeds, 
struction projects, etc., while the Much of the wear of these details is unusually heavy grades or curava­
heavier cars made longer trips and due to standing in sun, rain, and ture and various unusual conditions 
traveled a greater proportion of their dust, and failure to keep the car of traffic might tend to increase the 
mileage on good roads. On the basis properly clean. The writer has access operating cost or bring the time 
of 22-cent ga oline and 35-cent oil to no reliable data regarding opera- element into prominence. But it 
the total average operating cost tion solely on hard- urfaced rural might be remembered also, for in­
would be 3.94 cents per mile. roads, but he does believe that the stance, that the light economical car 

\Vithout theorizing or as urning authentic records of general opera- presents great future possibilities 
in the slightest degree, columns II tion tabulated above indicate strong- for operating economies (witness 
and III show the actual cost of op- ly that the cost of passenger-auto- the little Austin car) ; that road 
erating two representative cars un- mobilei operation on a normal hard- speeds usually decrease as popula­
der normal general conditions by a surfaced high-gear road is well un- tion and traffic grow ; that additional 
dri ver of average ability. Normally, der 3 cents per vehicle mile. The roads often relieve traffic congestion 
where the condition of the road figure does not apply to trucks, and sa,·e time more efficiently than 
would permit, the legal speed limit which are not considered here. reduced route distance alone. es-
was crowded and often exceeded , 4S The much-di sputed items of time pecially in suburbs. 
to 50 miles per hour being not un- and depreciation are largely intan- A competent business firm would 
common in connection with column gible. Time sa\'ed has an economic not make additional capital invest­
III. Column I\ shows the actual value only when it is used to in- ment for the sole purpose of earning 
average cost of operating represent- crease production. I s the quarter a return thereon unless the return 
ative cars under unusually severe minute, saved by reducing rural were definitely in sight. Highwav 
business conditions by drivers of route distance about 900 feet, used building is a business. \\' hen a higli'­
average ability . In thi s last case the productiYely? If not, then we can- way organization considers the cost 

PASSENGER-AUTOMOBILE OPERATING COSTS 
Original ERtimate, 
Eng, News-Record 

Aug. 2, 1928 

Total mileage run .. . . .. . .. .. . ......... .. . . ... . . . ... . . . 
Period of observation . . . .. . .... ... .. .. ....... . . ... . ... . 
lliies per gallon of gas . . . . .... . . . .... . .. . . .. ... ... . . .. . 
Allies per quart of oil. . .. .. .... ... .. .. ... . . . .. ..... . . . . 
Gasoline cost (cents per gallon) . . .. . . . .. . . . . . .... ..... . 
Oil cost ( cents per quart) ... . . . . ..... . .... .. ... . . .... . . 
Gasoline, cents per mile ............ .. .... . . ... . .. .. ... . 
on, cents per mile .... . ..... ..... .. ... . . . . .. . ......... . 
Grease, cents per mile ........... . . . . .. . .. ... . ........ . 
Maintenance, cents per mile . . .. . .. .. . .. . . ... .......... . 
'!'ires, cents per mile ............ .. ... .. ............... . 

Total ......................... , - . . - - · · · · · · · · · · · · · · 

Total operating cost per mile based on 22c gas and 
___!5c oil. ................. . .... . . . ... . ... . ........ . 

•Grease and maintenance. tGas and oil. 

I 

17.19 
100 

22.00 
22 .50 
1.28 
0.21 

*1.24 
0.50 
3.23 

3.37 

One Ford 
Model T 

Touring Car 
II 

13,225 
Apr. 1926-Apr. 1928 

23 .2 
98 
20.3 
31.8 
0.87 
0.32 
0.02 
0.92 
0.28 
2.41 

2.53 
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One Dodl!'c 
Victory Six 

Sedan 
III 

24,653 
Apr. 1928-0ct. 1930 

17.52 
147 

23.92 
35.00 

1.37 { 
0.24 
0.12 
0.52 f 
0.51 
2.76 

2.52 

Average of 318 
Cars of 16 Makes 

and Various Models 
IV 

38,894 
1924-1929 

15.49 
108 

tl.31 

*1.80 
0.40 
3.51 

3.94 
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ot rural distance reduction alone on 
a hard-surfaced road, 3 cents ( or 
Jess) per vehicle mile of reduced dis­
tance is definitely in sight as a re­
turn on the additional investment. 
An investment based on a greater 
return should not be made unless 
those in charge can prove without 
assumptions that the greater return 
is in sight and will continue through 
a sufficient period to pay a suitable 
interest and return the entire addi­
tional principal to the generation 
which invested it. 

CORRESPONDENCE ON SUB-
JECT TO ENGINEERING 

NEWS-RECORD 
Estimates of Savings in Automobile 

Costs on Highways Usually 
Too High 

(August 20 issue) 
Sir-The article by N. D. Dougla:; 

(ENR, August 6, 1931, p. 214) on 
operating automobiles at three cen.ts 
a mile is one of the first ( to the writ­
er's knowledge) that has appeared 
suggesting a reasonable ba~is for 
capitalizing distance reduct10n on 
highways. For several years the 
writer has held that the 6 cents to 
10 cents generally used to estimate 
the cost per vehicle ·over an addi­
tional mile of road was entirely too 
optimistic for those desiring to 
spend money for eliminating dis­
tance on our state highways. (Yet 
the writer would be one of the last 
to be quoted as favoring a reduction 
of this work.) Operating costs of 
automobiles over additional distance 
should include only the additional 
gasoline, oil, tires and maintenance. 
Depreciation might be included, but 
it is better to justify the cost of the 
reduced distance on these four items 
only. License fees, insurance, garage 
rent and depreciation are fixed 
charges whether the car operates 
5,000 or 50,000 miles per year, and 
they will be paid whether the car is 
used for business or pleasure. 

People estimate the time required 
to drive to a given destination rather 
than the number of miles. Ten or 
fifteen minutes more or less con­
sumed in the trip is usually imma­
terial. ·while it is no doubt true that 
some vehicles and some drivers 
might suffer a loss of $3 per hour 
due to delay on the highway (as re­
ported and used by the Cook County 
survey of highway transport a few 
years ago), yet it is inconceivable 
that this figure should be applied to 
anything like the number of vehicles 
using the road. The Ohio transport 
survey found, I believe, that only 
about half of the passeng er-car mile­
ag e was for business. It might be 
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Showing a section of the new road being constructed by the Forest Service over Willow 
Creek Pass, leading into the North Park country from. the Colorado River, near Granby. 

well, therefore, to figure a small 
charge against time lost in addi­
tional distance or delays, although 
it must he remembered that time 
consumed on additional <listance is 
not the same as time lost on un­
avoidable delays. Perhaps the high­
way economist ought to follow the 
example of .the railways in refund­
ing for lateness on extra-fare trains; 
that is, the train must be more than 
a published amount late before. any­
thing is paid, and no refunds are 
made for a few minutes' lateness in 
arriving at the destination. 

In conclusion, I would like to cite 
the operating cost for the past three 
years on one of my own cars, com­
plete records for which have been 
kept. During this time the car (a 
four-cylinder \Vhippet) averaged 
only 6,000 miles per year, being used 
as a "second" car. It was operated 
almost exclusively on hard-surfaced 
streets and roads. The tabulation 
follows the plan on p. 215 of the 
August 6 issue. 
Miles per gallon of gas . .. .. . . ... . 
Miles per quart of oil .. . ......... . 
Gas cost, cents per gallon .. . . . . .. . 
Oil cost, cents per gallon .... .. . . . . 
Gasoline, cents per mile .. . .... . . . 
Oil, cents per mile . . .. ... . .. .. ... . 
Maintenance, cents per mile (in-

cluding grease) . . . ... .. .. .. . . . . 
Tires .. . .. ... .. .. . ..... . , .. .. , .. . 

Total . .. . .... . ...... . ..... . . . . . . 

20.0 
129.0 

18.8 
25.6 

.93 

.20 

.46 

.24 

1 .83 

It might be of interest to note 
that 0.18 of the 1.83 cents per mile 
operating cost went to the gasoline 
tax. 

Since it is difficult to get operat­
ing costs on privately owned auto­
mobiles, I trust this will serve to 
substantiate :.\[r. Douglas' statement 
that 3 cents per mile is not too small 
for capitalizing distance. 

S. B. FOLK, 
Asst. Professor of Mechanics, 

Ohio State University. 
Columbus, Ohio, 
August 11, 1931. 
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Operating Cost of Automobiles 
(September 3 issue) 

Sir- Adding- to the current dis­
cussion of the proper amount to as­
sign to distance saving in highway 
studies, the following records of the 
cost of operating my car may be of 
value. I have kept the operating 
cost figures accurately. The car has 
been used on unpaved mountainous 
and desert roads in Arizona and also 
on the paved highways of California. 
so the results are representative of 
travel in the southwestern part of 
the United States. The car is a four­
cyl inder 1923 Dodge touring model, 
and the costs were kept from De­
cember 1, 1924, to May 1, 1930. 
Total mileage . . . . . . . . . . . . . . . . . 36,600 
Total gallons gas used. . . . . . . . . . 2,250 
Total depreciation cost per mile, 

cents ......... . ... . . ,,,. , ,··· 
Total quarts of oil used .. . ... . . . 
Total operating cost ...... .. . .. . 
Total depreciation . .. .. . . . .. .. . 
Total opera ting time, months . . . 
Miles average per gallon gas .... . 
Miles average per quart of oil .. . 
l\Iiles averaged per month . . .. . . 
Operating cost per month . . . .. . 
Total operating cost per mile, 

cents .. . .. ......... . . . .. . ,·· · 
Total ( operation plus deprecia­

tion per mile, cents) . . . . ,···· 

1.57 
326 

$1,300 
575 
65 
16.27 

112 
563 
$20 

3.55 

5.12 

The operating cost inc~udes gas, 
oil, repairs, tires, licenses, insurance, 
storage, batteries, etc. 

IL L. COOPER, . 
San Luis Obispo, Cahf. 

Five miles of concrete pavement 
south of Trinidad is now open to 
traffic. J. H. l\filler & Co. were the 
contractors. 

All over the state contractors have 
lrnt on nio-ht shifts to complete 

t> f Steam heavv grading before rost. . . hts 
shov~ls brilliant with electric hg. ' 

. ' . · t otonsts give an eene greetmg o m 
who travel late. 

October, 1931 



How- MucL Is Your 
Maintenance 
Costing 
YouP 

Galion McCormick-Deering E-Z Lift Motor Patrol Grader with Sure-Trac Rubber Crawlers and Pneumatic Front 
Wheels. Can also be furnished with pneumatic tires in rear or with Steel Crawlers in rear and steel wheels in front, 
or solid rubber tired wheels front and rear, and with or without cab. 

Figures prove not only in Colorado but other states as well 
that Galion plus McCormick-Deering power have made possi­
ble the lowest cost per mile in the history of road maintenance 
with power-and it's the type of maintenance that gets results. 
Either type, with Round Wheel or the new Sure-Trac Rubber 
Crawler, will be demonstrated any time, any place, upon 
request. 

IN STOCK FOR IMMEDIATE DELIVERY 

Moore Equipinent Co. 

20 WEST 6TH A VENUE 

"Colorado's Largest and Oldest" 

TABOR 1361 DENVER,COLORADO 
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Congress Urged to
Increase Road Funds 

(Continued from Page 6) 

Mr. MacDonald declared he did 
not see how all of the nation's huge 
road system, could be constructed 
and maintained to a proper stand­
ard without additional revenue from 
a property tax. He also gave warn­
ing that in the future the United 
States Bureau of Roads must ap­
prove plans and specifications for 
highways on which Federal Aid will 
be requested, before the work is ad­
vertised. 

Attention was called to the fact 
that some of the states advertise 
their projects and then ask for Fed­
eral Aid approval. That kind of a 
partnership will not be tolerated in 
the future, declared Mr. MacDonald. 

Promise of support for increased 
road appropriations was made by 
Senator Tasker L. Oddie of Nevada 
in a telegram read before the gather­
ing. Representative Don B. Colton 
of Utah was present in person. and 
ga\'e the . ame assurance. 

The importance of adequate road 
marking was stressed in an address 
by E. \\'. James, chief of the di­
\'ision of highway transport of the 
Bureau of Public Roads. Later the 
association passed a resolution em­
bodying the ubstance of his address 

in relation to trail associations. This 
resolution reiterated the stand of 
the highway officials in opposition to 
the trail association and its activi­
ties, the main purpose of which ap­
pears to be to get somebody's name 
on the payroll. 

Senators Reed Smoot and \Villiam 
H. King, both of Utah, were speak­
ers at the \ V ednesday night dinner.
Senator Smoot warned the road men
that diversion by states of funds that
properly belong to the highways,
such as gasoline taxes, will have an
ill effect upon the members of con­
gress. He said he was firmlv con­
vinced that such practice woi1Id re­
sult in congress decreasing Federal
appropriations for roads, giving as a
reason the lack of good faith on the
part of the states engaging in such
procedure.

Senator Smoot also expressed op­
position to the practice of charging 
fees at the National parks. He was 
opposed to charging taxpayers to 
see their own parks. 

It was announced bv Chief Mac­
Donald of the U. S. 'Road bureau 
that the 1933 appropriations would 
be allocated as of Octoberi 15th. 
From this allocation Colorado will 
re,eive $2,290,520, which will be 
matched on a fifty-fifty basis, giYing 
this state a Federal Aid program of 
$4.581,040 in 1933. 

Transporta�ion �ngineering Taught by U 01vers1ty of Michigan 
�he University of Michigan is of­fering_ a four-y�ar c_ourse in trans­po_rtat1on e1�g111eermg, includin ra1h':ay, man1:e, automobile, aerc! 

naut!cal and highway. Basing their studies . upon_ tl'.e fundamentalcourses 111 engmeermg, students en­rolling in thi� new division will be expec�ed . to give at. least one-fourth of their time to subJects of distincth· cultural content. 
_After a year of study by a com­

:mttee of the faculty, the universih maugurated a curriculum in tran�­portation in October, 1930. Amo�g 
the special facilities offered are 
Taboratories in marine, automotive 
�eronautical and hi�hway engineer: 
mg, a 300-foot manne experimental 
tank, wind tunnel for research in 
aeronautics, a general library of 
800,000 volumes, and a transporta­
tion library of 70,000 items, the larg­
est collection on this subject in the 
world. Information can be obtained 
from John S. \ \' orley, Professor of 
Transportation Engineering, Ann 
Arbor, Michigan. 

Marion Steam Shovel Co. an 
nounces a new 0-yard shovel for 
small general excaYating and materi 
al handling work. 

STATE HIGHWAY DEPARTMENT 

Financial Statement-September 30, 1931 

BALANCES 

State Treasurer ................ $ 885,930.15 
County Time Warrants......... 10 , 3 3 3.42 
Revolving Fund. . . . . . . . . . . . . . . . 9, 5 00.00 

Total Balances............. $ 90 5 ,763.57 

RECEIPTS 

United States Government. ..... $4,144,571.3 0 
Gas Tax. . . . . . . . . . . . . . . . . . . . . . . 3 ,262 ,278Al9 
Internal Improvement. . . . . . . . . . 39,300.00 
Highway Receipts.............. 148,792.3 2 
Bus Licenses. . . . . . . . . . . . . . . . . . . 19,188.96 

Total Receipts ............ . 

Total Balances and Receipts ... . 

7,614,13 1.27 

$8,5 19,894.84 

DISBURSEMENTS 

Federal Ai,! Projerts ........... $5,3 2 6 ,5 45.38 
State Projects.. . . . . . . . . . . . . . . . . 697,85 2.3 0 
Maintenance . . . . . . . . . . . . . . . . . . 916,2 2 5.24 
Maintenance Equipment........ 2 5 4,5 52.29 
Property and Equipment....... 3 8,749.86 
Surveys . . . . . . . . . . . . . . . . . . . . . . . 19,2 3 8.87 
Traffic Signs and Census. . . . . . . . 15 , 3 92.45 
Administration . . . . . . . . . . . . . . . . 141,358.71 
Legislative Relief.............. 2,067.3 5 
Compensation Insurance........ 27,165.5 6 

BALANCES 9-30-31 

State Treasurer ................ $1,062,41 3.41 
County Time Warrants......... 8,833.42 

Revolving Fund. . . . . . . . . . . . . . . . 9,500.00 

Total Balances ............ . 

Total Disbursements and Balances 

3% SPECIAL GAS TAX FUND 

$7,439 ,148.01 

1,0 80,746.83 

$8,519,894.84 
--

Receipts .................................... $ 2 34 ,023.21 

Disbursements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 08,279.20 

Balance ................................. $ 12 5 ,744.01 
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~ DEPARTMENT 

di,~ on August 15, 1931 

~ ORDERED FIFTY-FIVE "80-60" CLETRACS 
and SEVENTY CLETRAC MOTOR PATROLS 

No other make tractor bought. 

Largest Single Order for Tractors ever given 
by any State. 

CLETRACS lor Po~er 
CLETRACS lor Speed 
CLETRACS lor Daily Perlorn1ance 

The Pennsylvania Officials made an exhaustiv~ 
examination and severe demonstration before 

buying. 
Why not let us give you information and trial for 

your next tractor. 

ibertyTrucks8PartsCo. 
est Sixth Ave. and Bannoek St., Denver, Colorado 
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NEWS 
Nineteen contractors entered bids 

for the c-onstruction of four miles of 
gravel surfaced roadway located be­
tween Buena \"ista and Salida on 
Oct. 8th. Pantle brothers of Pueblo 
were the successful bidders. Their 
price was $48,820 for the completed 
job,. which includes 77,000 cu. yds. 
of uncla::;sified excaYation and 12,650 
tons of crushed rock surfacing. The 
high bid was $77,518. This was the 
largest number of bids ever received 
on a single project by the highway 
department. Pantle Bros. bid 20 
cents on the excavation and 55 cents 
on the gravel. 

Construction work is in progress 
on more than 16,000 miles of road~ 
in the United States on which Fed­
eral Aid funds are being expended. 
Total expenditures on these road'> 
will reach 378 million dollars. 

The 1G32 program for the im­
provement of the Santa Fe Trail 
through the Arkansas V alley was 
discussed at the annual meeting of 
the Highway 50 association held in 
La Junta on Oct. 19th and 20th. 
Highway Engineer C. D . \'ail was 
one of the speakers. Floyd l\I. \\"il­
son, president, presided over the 
conference. 

Contractor A. S. Horner has com­
pleted 80 miles of grading located 
between Hadley and La Junta at a 
cost of $133 ,383. Thi s link of the 
Santa Fe Trail was constructed with 
a view to paying- as fund s become 
available later. 

Final payment for the construc­
tion of two miles of paYement lo­
cated between Starkville and Trini­
dad in Las Animas countv was made 
to J. H . l\liller & Co., contractMS, 
the first of October. 

Eight miles of new roadway lo­
cated between Del Norte and Twin 
Bridges on \\T olf Creek pass, ha.s 
practically been completed by the 
H. C. Lallier Const. Co. The entire 
stretch is gravel surfaced. This 
work was done in two projects, the 
total cost being $280,000. 

Eleven miles of oil surfacing 
northwest of Fort Collins has been 
completed by the State Highway 
department. Completion of this 
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OF THE u\10NTH ] 
work giyes a continuous stretch of 
oil surfaced highway a distance of 
twent y-fiye miles toward the \ V vom-
ing state line. . 

Twenty-six miles of gravel surfac­
ing on the De1wer-Limon road east 
of \\ ' atkins was opened to traffic on 
Oct. 15th. 

0Yer half of the construction work 
on 12 1 ~ miles of new road located 
east of Colorado Springs on U. S. 
South 40, has been completed. Chas. 
B. Owen, contractor, plans to con­
tinue the work as long as weather 
conditions will permit. 

Plans ha,·e been completed fo r 
fourteen miles of gravel surfaced 
highway to be constructed north of 
Sal ida in Chaffee county. 

The New l\Iexico Const. Co. have 
started work on --+ 1".i miles of con­
rrt>te pa, ement located between 
Pueblo and Greenh orn. 

Four and one-half miles of con­
erete pavement has been completed 
1wrth of Aguilar. Orman Const. 
Co. were the contractors. 

Plans are being ru shed by the 
TT ighway department for the con­
. trnction of a ne'W road throug-h 
Ute Pass from l\Ianitou to Ca,;cacle. 
An effort will be made to complete 
the pr ject by l\Iarch lSth. Tlw 
road will he widened to 30 feet and 
the maximum grade will be 7.2 per 
cent. 

llig-hwa,· Engineer Chas. D . \Tail 
has issued orders for the prepara­
tion of plan s and specifications fnr 
se,·eral large pro jects which will he 
included in the 1932 highway budget. 
\Vork on these projects will he 
starte<l as earl.'· next spring as pos­
sible in order to gi,·e employment to 
as many men as possible. 

Surve_'·ors of the state highway 
department ha\'e been working on a 
line fo r a new road east of \kron to 
the state line. 

The state highwa.'· department has 
a Quick-way shoYel and a crew of 
men with trucks working on resur­
facing the main road between Bergen 
Park and Empire. The surfacing 
material is being taken from Floyd 
Hill . 

COLORADO HIGHWAYS 

Reports indicate that the new road 
under construction between Craig 
and Hamilton will be open for travel 
before winter set in. This is a 
Federal Aid project being construct­
ed by the state highway department. 

Cole Brothers ha-ve completed 8)/i 
miles of gra-vel surfaced highway 
south of Pueblo. As fund s becom·e 
aYailable this tretch of road will be 
paved. 

Rapid progress is being made bv 
the ::\It. States Const. Co. in the Sa~ 
Luis \'alley- eight an<l one-half 
miles of gra,·el surfacing located 
west of Monte \'i-;ta, and eight 
miles of granl 5urfacing on the 
La Jara road south of Alamosa. 

During 1930 Colorado added 270 
miles of $Urfaced roads to its sys­
tem f Federal Aid roads. 

.\ new gra,·el surfaced highway 
hetween Hay den and Craig, a link in 
the \ · ictory highway, was completed 
by the highway department this 
summer. The nevv road parallels 
the river and the l\Ioffat railroad 
tracks from Ha vden to the Moffat 
c0unty line seve11 miles east of Craig. 
It includes a new steel and cement 
bridge across the Yampa riYer one 
mile west of IJay<len. The road 
was cunstrnctecl i11 two projects at a 
total cos t of approx imately $300,000. 

"Detours are always disagreeable 
and just now l fighway 50 throu~h 
thi s section is well supplied with 
them, hut when all road work 
through Prowers, Bent and Otero 
countie.c; is completed we will hav~ a 
real highway fo r the first time in his­
tory. Let the good work go on."­
Bent County Democrat. 

"\\ ' inter l\Iaintenance" is the title 
of a recent booklet issued bv the 
F our \\"heel DriYe Auto Co., ,vhich 
is bein g di stributed by the Liberty 
Trucks & Parts Co. , Denver. The 
booklet illustrates many types of 
snow plows and methods of hand-
1 ing snow removal problems. 

About the first of Nm·ember the 
Caterpillar Tractor Co. will start de­
liveries on their new "Fiftv" model, 
according to Clinton-Held ·co., Den­
Yer agents. 
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SHE PLOWS RIGHT THROUGH/ 
No need to worry about big drifts on the highway when you 
have the bigger, heavier Bates "80" bucking them. 

The high road clearance - the extra weight - the tremendous 
reserve power-the long traction surface and the individual dutch 
operated crawlers keep the Bates "80" bucking into the drifts 
without slewing around under the pressure. 

There are also Snow Specials Bates "35" and Bates "45" 
Tractors. » » » » Write for catalog. 

Manufactured by 

FoorE BRos. GEAR & MACHINE Co. 
111 NO. CANAL STREET CHICAGO, ILL 

Bates "80" Special Snow Tractor 

H. W. MOORE EQUIPMENT CO., Distributors 120 West 6th Avenue, DENVER 
Phone Tabor 1361 
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Doings Among Equipment Dealers 
Three new items of road building 

and maintenance equipment have 
been placed on the Colorado market 
by the Galion I ron \Vorks & Mfg. 
Co. through their Denver agents, the 
H. \\". Moore Equipment Co. They 
include a "double drive motor 
grader," equipped with center drive ; 
a bank cntting type of leaning wheel 
grader and a stone spreader for road 
widening. Complete details on any 
or all of these Galion developments 
will be sent ·by the Moore company 
upon request. 

Standard Oil Co. of Indiana has 
announced plans to carry out in the 
remaining months of 1931 the big­
gest advertising and sales campaign 
the company has ever undertaken. 
The main ammunition will he the 
introduction of a new gasoline which 
the company has been making at re­
fineries for some time. The fir">t 
large announcements were made in 
1,462 newspapers in the thirteen 
north central states in which the 
company operates. These news­
papers have a circulation of 12,571 ,-
677 in a territory of 32,000,000 popu­
lation where 8,371 ,750 cars and 
trucks are operating with a gasoline 
consumption of nearly five billion 
gallons a year. 

\ \'. A. Roberts has been placed in 
charge of sales in the tractor division 
of Allis-Chalmers Mfg. Co. H. J. 
Yoakum is industrial sales manager, 
according to advices received bv 
\\' ilson Machinery Co., Colorado 
agent . 

Killefer Company has developed a 
road disc for cutting off corduroy 
bumps on oiled macadam roads. Use 
of the disc does not tie up traffic. 

G. l\I. \\'alker has been appointed 
advertising manager of the Cater­
pillar Tractor Company . succeeding 
\\' alter H . Gardner, who becomes 
n~anager of the Specialty Sales Divi­
sion. 

Tractors powered and armored for 
heavy work of winter service have 
been· developed by the Cleveland 
Tractor Co. These Crawlers are 
drilled and fitted for reaclv attach­
ment of all standard makes of snow 
plows. Enclosed cabs and special 
ice cleats are optional equipment. 
Complete literature discussing Cle­
trac equipment for snow removal 
may be had by writing the Liberty 
Trucks & Parts Co., Denver. 
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"A chip off the old block"- Little I. B. Rog­
ers, Jr., on the job at Whiskey Creek, stand­
ing on some Gohi culverts. He is the son of 
Commissioner Rogers of Las Animas Coun­
ty, who has been supervising the construc-

tion of a new road over Whiskey Pass. 

Three Koehring Dumptors have 
been delivered to the A. R. l\Iackev 
Const. Co. for work on -a tate hig-li­
way job near Silt, Colo., according 
to Harry P. \Vilson, president of the 
\Vilson Machinery Co. 

Sales of Adams graders, both 
power and pull-type, showed a sharp 
increase during the month of Sep­
tember, according to Elton T. Fair, 
Denyer agent. An increased demand 
for Adams maintainers also was 
noted, with several sales to counties, 
that plan an intensive winter main­
tenance program to aid unemploy­
ment. Snow removal equipment 
also began to move into the coun­
ties. 

Resiliflex Road Grtard- View taken at night 
from illumination of automobile headlight. 

COLORADO HIGHWAYS 

.r\ half dozen Bates 80 tract . cl . 1 or equ1ppe wit 1 snow plows were d 
livered during the month by the H­
\ Y. Moore Equipment Co., according 
to John C. Moore, p_resident. He re­
ported prospects br!ght for increa:ed 
sno,:,,-removal eqmp~ent this fall. 
Busmess for the year is far ahead of 
1930, he _reporte~. Reports from 
the operation of sixteen Quick-wa, 
~ru~k shovels sold ~arly last spring, 
111d1cate these machmes have proved 
a success in this territory. 

A nd now we have metal cribbing 
adaptable to use for railroad and 
highway retait!ing walls, bridge wing 
walls and rt \'er bank protection 
work. This is a development of the 
American Rolling Mill Co. The 
Hardesty l\Ifg. Co. of Denver will be 
glad to send a descriptive booklet on 
reque t . 

23 PER CENT OF ALL ROADS 
IMPROVED. 

No more than t wenty years agu 
the U nited States had practically no 
hard-surfaced roads outside of the 
larger cities, such as are now con­
sidered indispensable for vehicular 
traffic. Yet, in 1910, of the 2,199,000 
miles of road, only 190,000 mile 
were surfaced. 

By the end of 1930, the length 11£ 
this country 's roads had grown ti 
3,024,233 miles, representing 38 pet 
cent of the world highway total or 
7,05<), l 92 miles. 

The in \'estment in American high 
wavs is currentlv estimated at $25. 
000,000,000, or siightly in excess 11£ 
the total investment in our railwa) 
SYstem. In 1921, 388,000 miles, or 
1~, per cent of all United State. 
roads, were surfaced, whereas, at th 
~nd of 1930 some 700,000 miles, or-
23 per cent ~f the total, had been im 
pro\'ed. 

Twenty years a<YO there were fe 
State hi ,;h~vav sv:tems or highwa. 
commissions, -and State expenditure 
fo r road construction or improve 
ment were relat ively negligib!e. 1_'0 

dav howe,·er everv State ma111ta11~ 
J ' ' - h ·1 11 a highwa,• organization, w 1 e991 

1929 'state· governments spent $7. · 
876,000 for highway c<;>nstruction 
and imprm·ement, and 111 1930, 
total of $937,500,000.-New Ulm R 
v1e,v. 
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LOW COST GRAVEL 

And a bright day is ahead For those 

whose road-building or construdion 

needs call For low-cost gravel, washed 

gravel,sand or aggregates measuring up 

to the most rigid specifications. There is 

a Pioneer portable gravel plant to 

supply your gravel requirements from 

roadside pits at enormous savings. 

No. 12 Pioneer Screening, Crushing end Loading Plant. Screens, 
r.rushcs and loads In one operation. Capacity 350 to 500 cubic yards 
per day, depending upon amount of oversize. The plent pictured here 
Is owned by Fred Redman, conlrector of Wenatchee, Wash., and hu 
special equipment of double pneumatics, both front and rear. It also 
has a special "hookup" consisting of a No. 3 Pioneer Shaker Screen sol 
ehead of plant to remove large amount of Rnes. A blower may be In• 
stalled over the 1uxlll1ry scHen to Insur• positive rejection of all dust 

partlclcs and Anes. 

PIONEER GRAVEL EQUIPMENT 
MANUFACTURING COMPANY 
1515 Central Ave. .. MINNEAPOLIS, MINN. 

ELTON T. FAIR COMPANY 
Distributors 

1611 Wazee Street Denver, Colorado 

They 
Outlast 
the 
Roads 

Normally, GOH( Corrugated Culverts outlast 

the roads under which they are laid. What more 

can be asked of any culvert? 

GOH( Culverts that have been in the ground 

for more than twenty years show little or no deteri­

oration today. The reason is: The rust-resisting 

qualities of the base metal from which they are 

made. Its guaranteed analysis is 99.90% Pure Iron­

Copper Alloy. 

DENVER STEEL AND 
IRON WORKS 

West Colfax Ave. and Larimer St., Denver, Colo. 

Contractors, County Commissioners, 

Engineers-

Our ... 

PAINT 
Meets Federal and State Highway specifi­

cations for all purposes. 

Phone, wire or write 

Colorado Paint 
CoD1pany 

D. M. Lemen, Pres. L. L. DeRemer, Vice-Pres. 

Phone Tabor 6889 1810 Blake St. 

Denver, Colorado 
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EFFICIENCY OF HIGHWAY 
WORK BY CONTRACT. 

Highway contracting involves 
considerable hazard and is subject to 
the keenest competition. Prices are 
of equal interest to the contractor 
and the engineer. No business can 
long continue unless it is conducted 
at a profit, stated A. R. Losh. former 
state highway engineer of Okla­
homa, in an address before the 
American Road Builders' Associa­
tion. 

When the price curve for highway work 
is compared with those for wages, build­
ing materials, and general commodities, 
for the years 1922 and 1930, inclusive, 
taking the prices of 1922 as the base, 
or 100 per cent, we find that wages, con­
struction materials, wholesale commodi­
ties and the retail prices of food have 
In general Increased. On this same basis 
highway construction costs have de­
creased and in a substantial amount. 
Skilled labor In the building trades re­
ceived a uniform raise in wages from 
1922 to 1927, the increase amounting to 

:r.oca.tion 

67 per cent, or about 12ih per cent per 
year. The next two years the increase 
was slight, but by the end of 1929 wages 
were 169 per cent of the 1922 level. On 
highway construction work in Oklahoma 
wages increased 25 per cent from 1922 to 
1926, 54 per cent by the end of 1927, and 
70 per cent by the end of 1929. The high 
point for building materials was in 1925, 
reaching 107 per cent, but dropping to 
94 per cent In 1930. 

On the other hand, highway contract 
prices have taken a decidedly different 
trend. Based on low bid contract prices 
of the Oklahoma State Highway Depart­
ment, we find from 1922 to 1925 there was 
a drop of 5 per cent. There was a slight 
rise for the year 1927, but since that time 
a gradual decline reaching 78 per cent 
of the 1922 level for the year 1930. Thus 
in nine years highway prices have fallen 
22 per cent; but wages have advanced 
70 per cent and food 7 per cent. Labor 
has become more efficient and with me­
chanical means has doubled its output. 
Contractors have speeded up their work, 
increased their volume of business, thus 
permitting a smaller overhead and profit 
per unit of work. 

Materials, with only a small decrease 

PLANS BEING DRAFTED 
~;n,e 

in price, are further cheapened by th 
development of more sources of sup ·r, e 
giving better distribution and less tri~ 
portation costs, an actual reduction in 
hauling costs, and finally c ompetltlon 
which bas in many instances proven ruin­
ous to the contractor. In the hlghwa 
industry there bas already been a declln~ 
in wages and a marked decline in con­
tract prices in recent lettings. Hand labor 
cannot replace mechanical means to any 
great extent. As a relief measure for un­
employment the highway industry can ab­
sorb surplus labor by doing grade and 
drainage work on a large scale by special 
projects In localities where there 18 a 
pressing need for work, by minor Im­
provements under maintenance opera­
tions, and by materially increasing tbe 
construction program. 

Strange as it may seem, crushing 
plants are still in demand, according 
to Elton T . Fair. Several orders for 
late fall and early spring delivery 
have been placed for Pioneer plants 
with him in the past few weeks. 

ProJ.•o. 
138-D 
149-E 
160-D } 

So. of Steamboat Springs 
West of Strasburg 

Gravel Surfacing 
Gravel Surf. & Underpass 

Length 
6ml. 
4ml. 

F. L. H. P . No. 1 
216-B 

South of Elk Springs 
West of Holly 

Gravel Surfacing 4ml. 
Gravel Surfacing 10 ml. 

ProJ.•o. 
158-A 
248-AR&BR 
263-C 
298-E 
288-AR 

ProJ,•o. 
2-RlO 
2-Rll 
2-Rl2 

:Location 
Northwest of Colorado Springs 
North of Salida 
East of La Veta Pass 
East of Wolf Creek Pass 
Northeast of Brush 

PLANS FINISHED 
~e 

Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Paving & Overhead R.R. Crossing 

:Length 
4ml. 

14ml. 
5ml. 
3ml. 
3ml. 

STATUS OF FEDERAL AID PROJECTS UNDER CONTRACT 
:Location :Length Type Contractor 

Approx. 
Cost 

Bet. Starkville and Trinidad 2.097 ml. Paving .r. H. Miller & Co. $109,577.10 
South of Trinidad 3.130 ml. Paving J. H. Miller & Co. 89.063.70 
Bet. Aguliar & Walsenburg Orman Const. Co. 192,443.50 4.503 ml. Paving 

57-R4 & ~ West of Lamar 4.801 ml. Paving Pueblo Bridge & Const. Co. 130,690.50 168-BCR 
68-B South of Saguache 3.290 ml. G ra.Yel Surfacing H . C. Lallier C. & E . Co. 74,428.75 
71-C Bet. Durango and Mancos 4.965 ml. Gravel Surfacing .J. Finger & Son b6,146.75 
79-B East of Colorado Springs 12.248 ml. Gravel Surfacing Chas. B. Owen H !l,370.05 
91-AR East ot Trinidad 6.613 ml. Oil Processed Pople Bros. Const. Co. 77,655.05 

134-AR&C West of Burlington 11.174 ml. Oil Processed Surf. H. C. Lallier Const. Co. 111,217.20 
134-E East of Limon 5.052 ml. Gravel Surfacing Bedford & '\\'oodman, Inc. 31,426.40 
144-F Northwest of Fort Collins 10.386 ml. Gravel Surfaced Blanchard Bros. lH,l 0.80 
144-G Bet. Forks & Colo.-Wyo, Line 13.204 ml. Gravel Surfacing Morrison-Knudsen Co. 248.078.00 
145-C East of Rifle 14.901 ml. Grading & Grav. A. R. Mackey ~7 J ,703.SO 
149-C East of Aurora 7.863 ml. Gravel Surfacing Chas. B. Owen 130,3~9.47 
149-D East of Watkins 8.370 ml. Gravel Surfacing A. R. Macke:,- 13,207.83 
149-F Bet. Strasburg and Peoria 10,745 ml. Gravel Surfacing H . C. Lalller C. & E. Co. l!JS.GG0.00 
149-G Denver-Limon 9.778 ml. Grading & Surfacing Lawrence Const. Co. 189,633.96 
149-H lilast of Deertrall 18.565 ml. Gravel Surfacing Hamilton & Gleason 240,319.15 
150-C West of Craig 6.893 ml. Gravel Surfa cing .r. Fred Roberts & Sons 120,139.05 
151-A Bet. Granby and Tabernash 6.663 ml. Gravel Surfaced .r. H . Miller & Co. 76,909.90 
161-B Bet. Fraser and Granby 3.925 ml. Grading & Surfacing Utah Construction Co. 63.954.80 
158-B Bet. Hartse! & F lorissan t 10.319 ml. Gravel Surfacing .J. H. Miller & Co. 133,380.70 
181-A In Ida ho Springs 1.876 ml. Paving J . Fred Roberts & Sons 93,749.55 
189-B Bet. Hayden and Craig 2.567 ml. Gravel Surfaced C. A. Switzer 91,497.00 
189-C West ot Hayden to County Line 7.634 ml. Gravel Surfacing F. L . Hoffman ll~.356.94 
208-AR East of Grand .Junction Bridge and Detour Phelps Bros. 7.~05.70 
211-B South of Craig 2.725 ml. Gravel Surfacing Utah Const. Co. 93.720.40 
242-D Bet. Mack & Colo.-Utah Line 9.883 ml. Gravel Surfacing Hinman Bros. Const. Co. 134,553.36 
242-E West of Fruita 4.243 ml. Gravel Surtaclng Wallace Const. Co. 54.907.53 
245-AR West of Las Animas 4.544 ml. Grading & Oiling Driscoll Const. Co. 94,398.85 
246-C Between Hadley & La Junta 8.442 ml. Grading A. S. Horner 13:l,383.10 
248-C Between Buena Vista and Sn.Ilda 3.944 ml. GraYel Surfacing Pantle Bros. 48,820.50 
251-D East of Boulder 0.284 ml. Pavlnf Collier-Latimer 35,598.50 
258-1 Bet. Montrose & Gunnison 2.481 ml. Grave Surfaced .r. H . Miller 50,272.60 
258-!2 East of Montrose Concrete Box Culvert Hinman Bros. Const. Co. 8,455.50 
258-.J West of Cerro Summlt 5.796 ml. Grading and Gravel Lumsden Hall Const. Co. l 07.037 .30 
259-B Bet. Gunnison and Parlin 9.587 ml. Gravel Surfac ing Cole Bros. 184,503.00 
266-D Wilson Gulch 1.930 ml. Bridge & Approaches Grant Shields 29,455.50 
265-E West Bayfie ld 2.950 ml. Gravel Surfacing J . H. Miller & Co. 97,839.06 
270-E Bet. Del Norte & l\Ionte Vista 8.663 ml. Gravel Surfacing Mountain States Const. Co. 103,199.10 
278-AR&C East of Cheyenne Wells 8.409 ml. 011 Gravel Surfacing W. F . Pigg & Son, Inc. 116.829.21 
278-D West of Cheyenne Wells 21.913 ml. Gravel Surfacing A. R. Mackey 93,563.30 
282-I South of Craig 1.981 ml. Gravel Surfaced Utah Construction Co. 70,225.16 
292-D Bet. Wolcott and Avon 9.834 ml. Graded Surface Utah Const. Co. 159.143.40 
295-E South of A lamosa 7.627 ml. Gravel Surfacing Mountain States Const. Co. 71.049.56 
296-AR&BR South of Pueblo 4.372 ml. Paving New Mexico Const. Co. l 54.5P9.00 
296-D South of Pueblo 8.348 ml. Gravel Surfacing Cole Bro11. 84,815.1 0 
298-C Bet. Twin Bridges & South Fork 3.780 ml. Gravel Surfacing H. C. Lallier Const. & Eng. Co. llR,864.50 
298-D Bet. D el Norte and Durango 4.100 ml. Gravel Surfacing H . C. Lallier 1G4,814.00 
298-F East of Bayfield 5 ml. Gravel Surfacing Wood, Morgan & Burnett C. Ca GG,920.85 
299-AR Alkali Creek Bridge Phelps Bros. S,G90.05 
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Per Cent ProJ. 
complete •o. 

100 2-RlO 
89 2-Rll 
91 2-R12 
13 { 67-R4 &: 

168-BCR 
0 68-B 

83 71-C 
64 79-B 
87 91-.AR 
39 134-.AR&C 
22 134-El 

100 144-F 
96 144-G 
21 145-C 

100 149-C 
100 149-D 

82 149-F 
100 149-G 

66 149-H 
19 150-C 
83 151-A 
88 151-B 
31 158-B 

0 181-A 
100 189-B 

93 189-C 
100 208-.AR 

55 211-B 
94 242-D 
99 242-E 
19 245-.AR 

100 245-C 
0 248-C 

99 251-D 
79 258-I 

4 258-I2 
81 258-J 
40 259-B 

100 265-D 
58 266-E 
35 270-E 
48 278-A.R&O 
23 278-D 
78 282-I 
63 292-D 
39 295-E 

9 296-.AR-BR 
97 296-D 

100 298-C 
79 298-D 
90 298-F 

100 299-AR 
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Embankment and curve protected by Resiliflex Road Guard 

Resiliflex 
Road Guard 

The Ideal Highway Guard Rail - A smooth steel plate with 

heavy spring connections-deflects vehicles without damage­

prevents injury to motorists. Resiliflex meets all requirements 

of an effective guard-strength, resilience, durability-absorbs 

impact-no projecting parts-a perfect guide for night driving. 

Further information and prices upon request 

Hardesty Manalaeturlng Co. 
Denver, Colorado 

1Branches: Salt Lake City, Utah; Pueblo, Colo.; Boise, Idaho; Missoula, Mont.: Sidney, Mont . 

•••••••••••••••••••••••• 
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Cuts Out the Nibbling 
KOEHRING Independent Crowd and Hoist 

lets operator distribute the power so as to 
obtain best results and even, when necessary, 
to put full power behind either aowd or hoist. 

Dipper does not jump away from hard spots­
It cuts out "nibbling" on the tough jobs, one 
of the biggest time wasters of shovel operation! 

Koehring capacities are rated on line-of-plate 
f'struck'' measure-The "heap" is yours as extra 
capacity "pay-dirt"! 
FingerTip ease of control-secured without me: 
chanical complications or loss of the "feel" of 

the load so essential to conn.dent, accurate, 
high-speed ·operation. Ask for Shovel catalog! 

Truck-Tractor-Bulldozer 
That's the Koehring Dumptor ! A broad, capa­
cious load-carrying steel body on oversize multi­
planes that take the load over tough fgoing" -

Two four-cylinder engines, one for e~.ch multi­
plane; selective steering, either throttle or brake. 
One man operation. Load ahead of ,the driver. 
He sees where he dumps, and body in dump• 
ing position does the "bulldozing". Backs away 
from dump before turning! Capacity 5 cu. yds. 

Call u.s the DZ.One In handling the full National Equipment Corpo­
On r n ration lines, we are in position to give you excep­

tional service on an extensive line of equipment! Being the N. E. C. representative in this terri­
tory we assume an obligation to maintain the highest standard of service for these lines! No mat• 
ter what your equipment needs are, phone us first! If we don't handle it, we'll tell you who does! 

Wilson Machinery Co., x936 Market st., Denver, Coto. 
Telephones: TA.bor 01.35 and 01.36 

, .. c . .... ,. . . ............ .. ,. • • ••••• ,,.., ... 
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Primary and Secondary 
Jaw Crushers 

Bituminous Raad 
Mixer 

Portable Crushing, 
Screening and Load­

ing Plants 

Porhble Stone 
Sizing Plants 

132,709.546 PEOPLE 
CAN'T GO WITHOUT ROADS 
THE WORLD is "good roads'' minded - people as a whole realize that: civilizafon 

progresses only as the means of communicat:iotn improve. 132,709,546 ptople 
can't go without roads - and how true tho is. The facilities of the Iowa 

Manufacturing Company have long been engaged inthe development of reliable and 
efficient machinery that makes possi.ble the construction of better low cost: roads 

Our Cedar Rapids Line Includes: 
Jaw Crushers Sized Stone Plants 
Revolving Screens Washing Plants 
One Piece Outfits Vibrators 

Premix Plants for Asphalt, Tar, or Road Oil 

Bins 
Conveyors 
Elevators 

Bituminous Road Mixer Tracl:or Mounted Crushers 
"A PLANT FOR EVERY NEED" 

Before buying ony equipment in the Material Producing Field (Portable or Sta­
tionary) get the Cedar Rapids Catalog. We will mail it gladly upon request. 

~©~~ ~&~QD[?&~tr(UJ~~~@J ~©~~&~W 
~~@~~ ~~~D@~~ O@W.&. 

See North America First: ''Perfo11nance ls What Counts" 
On Cedar Rapids Highways 

These States of the United States and Provinces 
of Canada have roads that have been surfaced with 
road materials produced by Cedar Rapids plants. 

Arizona Michigan 
Arkansas Minnesota 
California Missouri 
Colorado Montana 
Georgia Nebraska 
Idaho Nevada 
Illinois New Hampshire 
Indiana New Jersey 
Iowa New Mexico 
Kansas New York 
Kentucky North Carolina 
Maryland North Dakota 

Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 

Massachusetts Ohio 
Wisconsin 

West Virginia 
Wyoming 

Alaska 

Alberta New Brunswick 
British Columbia New Foundland 
Manitoba Novo Scotia 

Ontario 
Quebec 
Saskatchewan 

And Many Foreign Countries 

H. W. MOORE 
EQUIPMENT 
COMPANY 

120 West 6th Avenue, DENVER 

Pho"e Tabor 1361 . 

Washing Plants 

On the Highways 
of the World 
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~=== Our Cover Picture = ===~ 

A SCENE al~ng the Santa Fe Trail near 
A Yondale in Pueblo Cotmty is shown on the 

cover of this month's COLORADO lIIGIIWAYS. Th· s 
concrete pa.vement is part of a fifteen-mile 
stretch east of the steel city. Further improve­
ment of the Santa F e Trail route i5 planned for 
the coming rear. Pavement laid with Federal 
A.i<1 co-operation. 

100 ft. RITeted Low Truaa Span, Dillon, Colo. 

Bridges and Structural 

Steel 
For every purpose 

Plana and specifications gladly sent upon application 

Minneapolis Steel 8 Machinery Co. 
Deaver Office, •sth 8 Wazee 

Deaver, Celerado 

THOMPSON 
CULVERTS 
- made of the F I N E S T of 

Steels. 
- made hy our large Denver 

factory with 53 years' manu­
facturing experience. 
made to meet ALL Federal, 
State and County specifica­
tions. 

Specify Thompson Culverts­
Always! 

Prompt 
Dependa.ble 

Delivery 

Write 
for 

Quotations 

THOMPSON MFG. CO. 
Established 1878 

3001 LARIMER ST. DENVER, COLO. 
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BUILDERS of HOOVER DAM 
Select INTERNATIONAL TRUCKS 

"Six Companies Inc.," Builders of Greatest Engineering 
Project Since the Panama Canal, Place Large Order 

Exclusively with International Harvester 

HOOVER DAM is under way. The great 
Boulder Canyon project of the United 

States Government which has long made news 
for a nation now advances into construction 
stages. 

And as action begins on the mighty Colorado, 
comes a news item of vital interest to the con­
struction industry and to the automotive world. 
Six Companies Inc., of San Francisco, a com­
bi nation of six leading western contractors 
which is to build Hoover Dam under a bid of 
$48,890,999, has standardized on International 
Trucks as qualified above all others to bear the 
heavy hauling responsibilities in their contract. 

The full meaning of this decision-the ex· 
tent of the honor paid to International per­
formance and service-can be appreciated only 
when measured against the immensity of the 
project itsel£ 

TheJob-
Space does not permit going into the details of 
the Hoover Dam project. They have long been 
matters of public record. Suffice it here to say 
that the plan encompasses flood control and 
general river regulation, irrigation, silt con­
trol, power development and domestic water 
supply affecting a large part of the Southwest. 
The entire enterprise involves an appropriation 
of $r65,ooo,ooo and includes many auxiliary 
developments of great magnitude in addition 
to the dam itself. 

The dam will fill the gigantic chasm of the 
Colorado River to a height of about 730 feet 
above the foundations. It will be one-eighth of 
a mile thick at the base, will contain about 
3,400,000 cubic yards of concrete, and will im­
pound 30,500,000 acre-feet of water in an area 
vastly greater than Gatun Lake at the Panama 
Canal. Millions of yards of rock and earth must 
be removed; millions of tons of building 
material must be hauled. Employment will 
be given to thousands of m en, the work 
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Ona of the International heally-duty trucks 
workin11 at Hoo1Jer Dam. The open hood i11 
expres11ive of the intense heat in the canyon, 
ri11in11 a11 hi11h as 128 degreea. The boulder­
proof armored cab i11 further evidence of 
conditions encountered. Note, at right of 
shovel, the entrance to an auxiliary tunnel 
used in conatruction of the great diuersion 
tunnel• that will extend three miles throu11h 
•olid rock. 

extending over a period of six to seven years. 
Today the canyon hums with intense activity. 

"Boulder City" is springing into being like a 
magic town of gold or oil. Railways and high­
ways are being built. Modern engineering 
genius is mobilizing to conquer problems that 
stagger the imagination. Already work has be­
gun on four great diversion tunnels each 50 
feet in diameter and nearly a mile long, to be 
driven through the solid rock of the canyon 
walls. These channels alone involve the haul­
ing of nearly a million tmck loads. 

-and the Trucks 
In such a setting, wich mountains to be moved 
under such conditions, trucks will have their 
work cut out for them. Six Companies Inc., 
guided by years of experience in heavy-duty 

Front of dam will 
Tise juat beyond 
foot brid11e shown 
here. Hoouer Dam 
will be hi11her than 
any dam now ex­
iating and the con­
atruction will re­
qui re 5,500,000 
barrels of cement 
and nearly 60,000 
tons of steel and 
other metala. 

COLORADO HIGHWAY S 

NEVADA 

Hoo1Jer Dam a11 it will look on completion, 
towerin11 730 feet above Foundation roc/r, 
with power hou•e• on both bank• of th• 
river. The dam will be nearly 1200 feet lon11, 
45 feet thick at the top, and 650 feet thic/r 
at the ba11e, Thi11 barrier will form a reHr• 
voir 115 mi/ea in len11th with a ahort1 line of 
550 miles and an area oF 227 square mil••, 
tht1 lar11eat artificial la/re in tht1 world. 

hauling, is banking on Internationals. The 
fine performance oflnternationals in the service 
of the first sub-contractors on work in the canyon 
only made the choice the easier. Scores oflnter­
national Trucks are now in process of delivery 
at the site. The first fleets have long been on the 
job, rugged, capable, and economical-11dmired 
alike by the engineers, the drivers and the 
shovelmen who know full well how good each 
truck must be to stand the gaff. 

International Harvester is proud to have 
Internationals selected for work on Hoover 
Dam. The news from Boulder Canyon is of 
great practical value to buyers of trucks every· 
where. It provides another chapter of evidence 
contributing to the high reputation of Inter· 
national Trucks. 

INTERNATIONAL HARVESTER COMPANY 

606 S. Michiran A,•e. ?.~c~!..~~~!.<;.~ Chicaso, DL 
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EDITORIAL 
THE saving in human energy, brought about by 

good roads, is greater than the sa\'ing in car op­
erating costs, according to an article by James R. 

Griffith, engineering professor at the Oregon State 
Agricultural College. 

Using the figures in Bulletin No. 91 of the Iowa 
State College of Agrin1lture and :Mechanic Arts, 
which show that the cost of operating the average 
automobile is 5.44 cents per mile on high type (payed ) 
roads, 6.43 cents on intermediate (gravel, macadam or 
bituminous treated), and 7.50 cents on low type ( earth, 
sand-clay or light gravel). Prof. Griffith says : "I note 
that by operating my automobile 11,000 miles a year 
I will save $108.90 by staying on high type roads in 
preference to intermediates. Likewise, each year's op­
erating cost will be $226.60 less on high type roads in 
preference to low type. This differential, multiplied 
y the total number of cars operating at that mileage, 

would provide quite an appreciable amount which 
ould go a long w.l.y in paying for improved roads. 

"To me, as a car owner, these figures are interest­
ng. However, I am more concerned about reading 
etween the lines. 

"Cannot the medical profession give us a measure 
f the energy expended per mile by the front and back 
eat drivers over the three types of roads? \\' hat 
ould such a chart show? I ha \'e made some short 
ns over low type roads requiring more physical ex­

rtion than a hard day's work. In fact, I would esti­
ate that 50 miles of low type road required an ex­
enditure of energy equi\'alent to about 300 miles of 
igh type road. In this connection I well remember a 
hort run on one poor road made during the summer 
f 1929 which completely exhausted my physical and 
ental reserve." 

The cost per mile at present prices of gasoline, 
'res, etc., is probably lower than the cost shown in 
e Iowa bulletin, says a l\Iinnesota highway bulletin , 

ut the relative cost on high, intermediate and low 
pe roads has not changed. And the amount of hu­
an energy expended in a ride on poor roads is as 
eat as ever. 

OLORADO MOTORISTS 
SE MORE GASOLINE 

Motorists in Colorado used 76,360,389 gallons of 
saline during the first six months of 1931. an in-

rease of 3.4 per cent as compared to the same period 
st year, while \\'yoming had an increase of 12.5 per 

ent, with a total of 15,696,651 gallons, according t o 
ocky Mountain 1\Iotorists, the local A. A. A. club. 

The automobile association pointed out that there 

was a total of 7,117,874,233 gallons of gasoline used by 
motorists in the United States during the first six 
months of this year. This was an increase of 4.5 per 
cent as compared to last year. 

"Car owners," says the statement, "paid gas taxes 
on this fuel in the amount of $244,746,853, and with 
July, \ugust and September, the peak months for gas­
oline consumption, there is every indication that gas 
tax receipts for the year will soar to a new high figure 
of nearly $600,000,000. 

"This increase may be largely attributed to higher 
gas taxes, the ayerage for the country being 3.44 cents. 
Only three states, namely, Connecticut, Missouri, New 
York and District of Columbia, retain a rate of two 
cents per gallon. The highest tax, seven cents, is now 
in effect in Florida, while four states, Arkansas, Geor­
gia, North Carolina and South Carolina have a six­
cent tax." 

The A. A. A . club pointed out that diversion of 
gasoline taxes to other than road-building purposes 
amounted to $8,6-1-5,428 during the first six months of 
the year, with $7,406,416 of this amount going to 
schools. 

CHARITY OR 
ROAD IMPROVEMENT? 

l\Iuch work on the roads for unemployed men can 
and should be provided by public officials during the 
coming three or four months. The families of jobless 
men must be supported and it is desirable, from the 
standpoint of both the idle workers and the commun­
ity, that the support be extended through wages paid 
for service rendered. Necessary road improvements 
which requi1-e mostly hand labor, and which can be 
made in the fall and winter months, exist in abun­
dance. Culverts are in need of cleaning, waterways 
should be opened up to drain properly, steel bridges 
require painting. Brush and other obstructions at in­
tersections and curves in the road should be cleared 
awav. Concrete roads can be made safer for travel bv 
gra,;eling the shoulders, eliminating dangerous ruts a't 
the edges of the slab. Dangerous intersections of un­
paved local roads with state highways can be im­
proved. Gra\'el pits can be operated and the gravel 
stockpiled for spring use. There are various autumn 
tasks, the performance of which will decrease the 
snow hazard. Pending national action to initiate 
greatly increased relief highway programs. work of 
thi character will offer income to and will be eagerly 
accepted by thousands of unemployed men. To fail to 
undertake it-where there are not insurmountable ob-
tacles in the way- is to confe s failure in the organi­

zation and administration of community life. 
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Denver-Limon Road 
Project Completed 

By ROY RANDALL 
Office Engineer, Colorado Highway Department 

W ITH the exception of the 
Strasburg underpass section, 
the work on the first con­

struction division on the Limon road 
has been completed. This consisted 
of grading, drainage structures and 
base course gravel surfacing of 
55 .321 miles on the Denver-Limon 
highway. This highway is a section 
of United States Highway 40 North 
and is rapidly becoming a very im­
portant link in a major transconti­
nental highway. The traffic using 
the road includes passenger automo­
biles and bus lines, also a surpris­
ingly large amount of freight trucks. 

The emergency funds made avail­
able by Congress in December, 1930, 
provided the wherewithal for doing 
the work, but at that time surveys 
had been made only on part of the 
first section covering a project about 
8 miles in length. The surveys on 
the balance of the line had not been 
started. 

Engineer crews were immediately 
organized and sent into the field and 
when the new vear arrived the sur­
veys were unde'r way. Snow left by 
heavv storms in NoYember still co\'­
ered · the ground and lay deeply 
drifted in many places. January 
was a cold month, with raw winds 
over the prairies, and the men were 
almost constantly subjected to a 
temperature " three shirts cold." The 
weather in February was much bet­
ter, but March was accompanied by 
several blizzards, each of which 
stopped all traffic on the highway. 
These conditions made the work 
rigorous for the men, but at the 
same time gave the engineers a most 
excellent opportunity to study snow 
conditions and to so design the proj­
ects as to eliminate as far as possible 
the snow hazards during the coming 
years. 

A great amount of detail work al­
ways incident to making the surveys 
and preparing plans for Federal Aid 
projects had to be done quickly and 
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included location, grade laying and 
cross-sectioning of the work, land 
ties and preparation of rights-of-way 
descriptions, location of prospective 
gravel pits and other possible mate­
rials of construction, selection of de­
tour routes and many other details 
too numerous to mention here. 

The following resident engineers 
were assigned to the work and have 
had charge from the first prelimi­
nary surveys to the completion of 
construction: Clarence Green having 
the vVatkins and Bennett projects, 
M. F. Egan at Byers, Fred W. Mil­
ler at Deertrail and R. E. Clancy at 
Limon. All these except Clancy 
were working under Mr. E. E. 
Montgomery, Division Engineer of 
Division No. 1. 

The design of the road called for 
a highway 34 feet in width and the 

grade was laid so as to be above the 
elevation of the adjacent fields a 
sufficient height to allow the snow 
to blow off the roadway during the 
winter storms. Right-of-way is 100 
feet in width and material for ele­
vating the grade is taken from pits 
between the roadway and the right­
of-way lines. In a great many plares 
sufficient material could not be had 
from the right-of-way and extra 
lands had to be purchased for bor­
row pits or the material purchased 
on a yardage basis. The gradingj 
quantities averaged over 30,000 cu. 
yds. excavation per mile. 

It was necessary to improve and 
surface approximately 57 miles o 
county road for use as detour before 
construction could start. This work 
was done by the State Highway De­
partment maintenance forces and in-

Two views .~howing construction operations on two sections of the Denver-Limon Federal 
Aid project recently opened to traffic. Photo by Roy Randall. 1 
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valved the strengthening or recon­
struction of several bridges and plac­
ing direction and caution signs. 

Construction work was started on 
the first section on February 6, 1931. 
This project, F. A. P. 149-C, was 
contracted to Charles B. Owen and 
extends from the end of the oil 
processed project east of Aurora, 
F. A. P. 149-B, to a point between 
v\ atkins and Bennett and is 7.863 
miles in length. The old road 
through the town of \\' atkins was 
located on the railroad right-of-way 
of the Union Pacific and the county 
had no title to this right-of-way. A 
relocation was made which straight­
ened the highway and ran it back of 
the town. Since the completion of 
this contract, the natives of the town 
have been busily engaged in turning 
the town around so as to face the 
new road. The bridge over Box 
Elder Creek was widened from a 
twenty-foot roadway to a thirty-foot 
roadway by driving a line of batter 
piles along the upstream side of the 
bridge. 

The next section to get under way 
was F. A. P. 149-D, 8.370 miles long, 
and extended from the end of F. A. 

l P. 149-C beyond Bennett to the un­
f erpass section west of Strasburg. 
! his contract ,vas awarded to A. R. 
c ~I a c k e y and construction was 
- tarted April 10, 1931. This section 
- nvolved a relocation past Bennett 

nd over Kiowa Creek which 
traightened and shortened the line. 
everal buildings, including lumber 
ards, filling stations, etc., had to be 
oved in order to clear the right-of­
ay through Bennett. 
The Lawrence Construction Co. 
as awarded the contract for F. A. 
. 149-G and started construction 
pril 27, 1931. This section started 
t Peoria and extended to the Arap­
hoe-Elbert county line, a distance 
f 9.778 miles. A relocation east of 
eoria, including the Middle Bijou 
reek crossing, straightened a por­

·011 of this section and improved 
ow conditions. 
The following month a contract 
as awarded to the H. C. Lallier 
onstruction and Engineering Corp. 
r F. A. P. 149-F, a project extend­
g from a point east of Strasburg 
Peoria, 10.745 miles long. \Vork 

as started May 29, 1931. 
The last and longest of the sec­
ns, F. A. P. 149-H, was awarded 
H amilton and Gleason, and was 

arted June 26, 1931. This project 
tends from the end of the oil proc­
sed project F. A. P. 149-A to River 
end, a distance of 18.565 miles. 

[931 Dates for early completions were 

An elevating grader outfit working near Byers. One of the many wooden pile bridges 
constructed along the 56 miles of new roadway. Photos by Roy Randall. 

set in all contracts and special atten­
tion of all contractors was drawn to 
the fact that no overrun in time 
limit would be permitted. As a con­
sequence the men and machinery 
were moved on the various jobs and 
the "dirt began to fly" at a rate sel­
dom equalled on any highway work 
previously done in Colorado. 

Twentv-three treated timber pile 
bridges ·having a total length of 
4,008 feet, and with 30 feet wide 
roadways are on the projects. Pil­
ing range in length from 30 to 50 
feet, and the longer lengths were 
driven with steam hammers. Two 
types of decks were used, these be­
ing reinforced concrete and asphalt 
plank wearing surface on laminated 
timber sub-floor. The more impor­
tant of these bridges are the ones 
crossing Box Elder Creek, Kiowa 
Creek, West Bijou, l\Iiddle Bijou, 
East Bijou and Rattlesnake Creek. 

During the summer the weather 
was very hot and many of the 
younger members of the engin~er 
parties would strip off to the waist 
like disciples of Gandhi. They 
achieved a sun tan closely resem­
bling the color of an old saddle. 
\\ ' ith the thermometer registering 
over 90 degrees in the shade, and no 
shade, the creosoted timber string­
ers in the bridges get "very hot," 
and after walking on them for a 
short time, it is quite certain that a 
person's feet are up to about 450° F. 
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Some of the workmen on forms had 
to wrap their knees with many 
thicknesses of burlap. 

There were 98 concrete box cul­
verts built, ranging in size from 
2' x 2' to double 6' x 6' and having 
a total length of 4,849 feet. 

Gravel surfacing was placed at the 
rate of 61 tons per 100 feet. This 
was hauled in trucks from pits lo­
cated at various points within haul­
ing distance from the projects. The 
material from some of these pits was 
too fine to comply with the specifi­
cations and in such cases the con­
tractors were required to furnish 
sufficient coarser material from 
other sources and mix with the local 
supply so that the surfacing would 
be satisfactory. The gravel was 
placed at a rapid rate and in one 
case a contractor had 63 trucks in 
the line, delivering 451 loads over 
the scales in one eight hour shift, 
the average net load weighing over 
8,000 lbs. 

On account of the extreme dry 
weather conditions which prevailed 
all through the season, the surfac­
ing has not compacted . However, 
this condition will be corrected 
when storms bring sufficient moist­
ure to lock the material down. 

Some idea of the progress of con­
c;truction mav be had from the quan­
tities of some of the important items 
done during the summer months as 

(Continued on p a ge 12) 
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Advisory Board Plans 
1932 Highway Program 

COMMISSIONERS from the 
sixty-three counties of the 
state were heard by the mem­

bers of the State Highway Advisory 
Board during the week of Novem­
ber 16th in regard to road improve­
ments in their respective communi­
ties to be carried out in 1932. 

Following these conferences the 
board adjourned until early in De­
cember, when the members will 
meet again for the purpose of con­
ferring with the State Highway En­
gineer and will make a final draft of 
the 1932 budget to be submitted to 
the governor. 

Upon opening of the meeting, the 
board reelected Peter Seerie as 
chairman, and \ Villiam \ V eiser of 
Grand Junction as vice chairman. 
One new member of the board, I. F. 
Beauchamp of Trinidad, partici­
pated in the conferences. 

Mr. Beauchamp was named by 
Governor Adams to succeed B. B. 
Allen of Silverton. Edward G. Mid­
dlecamp of Pueblo, Frank H. Blair 
of Sterling and Mr. \Veiser were re­
cently reappointed to the board. 

The budget for 1932 will amount 
to approximately six million dollars. 
This is about one million dollars 
less than was expended on construc­
tion and maintenance this year. 

No announcement of what the 
budget will contain was made by the 
board. This will be made public by 
the governor after he has affixed his 
s ignature. 

However, it is generally conceded 
that a large share of the money to 
become available for road construc­
tion will be used on state projects. 
An effort will be made to relieve un­
employment in every county in the 
state by the use of local labor. 

Highway Engineer Chas. D. \ ' ail 
will continue his policy that wher­
ever possible needy laborers will be 
recruited in the vicinity of the jobs. 
These men, of course, must be able 
to do the work. J\Ien with families 
dependent upon them are to be given 
preference over single men. 

Complying with a suggestion 
from the governor and in line with 
its efforts to give employment to as 
many people as possible, the high-
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way department during the past few 
months has given temporary em­
ployment to more than 1,000 men in 
various kinds of construction and 
maintenance work. 

Every possible effort will be made 
to keep as many men employed dur­
ing the winter as possible, Mr. Vail 
states, although it will be out of the 
question to keep winter work at any 
where near the the summer figure. 

A number of grading and bridge 
projects are being let now for com­
pletion next spring and summer, and 
on several of these work will con­
tinue through the winter, except in 
extreme weather. 

Requests have been received by 
the Advisory Board for more than 
ten million dollars' worth of work 
next year. Obviously it will be im­
possible for the board to grant all 
requests for state aid. As in the 
past the board will advise that 
money be expended upon what are 
considered the most needy con­
struction projects at this time. 

It is estimated that approximately 
$3,000,000 worth of work will be 
carried over from the 1931 budget. 
\\Tith the carry-over projects and the 
new jobs which will be authorized 
in the 1932 budget and the mainte­
nance forces, it is estimated that 
somewhere between three and four 

thousand men will be given employ­
ment on the state road system dur­
ing the construction season next I 
year. 

An extensive oil urfacing pro­
gram will be carried out by the de­
partment next year, according to 
present plans. For the oiled road 
the department is planning to put 
an oil -treated gravel surface three 
inches thick on the roads, instead of 
merely mixing a small quantity of 
oil with the pre ent surface. An oil 
treated surface costs from $3,500 to 
$4,000 per mile. 

Several hundred miles of roads 
have been graded and gravel sur­
faced during recent years. It has 
been found that the gravel on these 
roads, due to the dry climate, re­
quires a binder to hold it on the 
roadbed, and from recent experi­
ments the highway engineers have 
found that oil treatment is the 
cheapest and more satisfactory rem­
edy. 

Plans of the department also call 
for a substantial sum to be allotted 
to placing markers on the highways. 
Employes of the state are raising a 
fund to be used for the employment 
of men to erect these markers. It is 
estimated that $40,000 will be raised 
by the civil service employes for this 
fund. 

This pkture shows the construction oJ wooden pile bridge over the Middle Bijou Creek 
on Denver-Limon highway. Photo by Roy Ramlall. 
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Work Started on 

Historic Ute Trail 

A
THOUSAND ghosts of the 
past, of Indians, frontiersmen, 
scouts, hunters, miners, pio­

neer farmers, will stand on the red 
rimrocks of the Ute canon this 
month watching huge bursts of 
dynamite and fire blazing in the 
boilers of modern steam shovels as 
work starts on the new highway 
over Ute Pass. 

The Ute Pass trail is one of the 
state's most famous highways, with 

history stretching back to the days 
when buffalo roamed the plains and 
high pastures of the Rockies undis­
turbed even by the red men. 

By next spring it will become a 
odern boulevard highway, thirty­

ix feet wide, with its steepest grade 
nly 7 per cent. 
The line of the modern highway 

·ill follow very closely the trail
arked out by the wild game and

ndians.
Starting at the famous Big Ute

pring, it will follow up through the
te canon, past the beautiful Rain-

ow falls until it reaches the high
lateaus of South Park.
The first big migration of white
en over the pass came in the sum­
er of 1859, when gold was discov­

red in South Park. The diggings
t Tarryall, Fairplay and Buckskin
oe attracted hundreds of fortune
unters and for the first time at­
mpts were made to go o,·er Ute
a�s in wagons. The big, heavy
rairie schooners of the day, drawn
y teams of huge oxen, bumped and
mbered over the trails that there­
fore had known only the hoofs of
rses and wild animals.
The following year the great Cali­
rnia gulch placer mines, which
ere the beginning of Leadville,
ere uncovered and the travel over
e pass grew in proportion.
Albert B. Sanford, assistant cura­
r of history of the State Historical
ciety, passed over the Ute trail as
boy in that year and remembers it
rowded with wagons and mounts
r all descriptions.

By FRANK FARLEY 

Schuyler Colfax, speaker of the 
house of representatives and a can­
didate for Yice president, visited 
Colorado in 1868 and was taken on 
a trip through the mountains. 
Shortly after he left with a party 
over Kenosha Pass for Fairplay, the 
telegraph operator at Colorado City 
notified Denver a war party of 
Cheyenne and Arapahoe braves was 
on its way to the South Park coun­
try over Ute Pass. 

Gov. A. C. Hunt, who was with 
Colfax, was notified by runners and 
he in turn notified the various Ute 
camps in the region, who sent scouts 
to Ute Pass. The plains Indians, 
finding their expedition was not a 
surprise, turned around and went 
back to the plains. It was the last 
time a war party rode the trail, his­
torians say. 

Then in 1878 came the discovery 
of the carbonate deposits in Lead­
ville. Again Ute Pass was crowded 
with fortune hunters. 

The next development was the 
building in 1886 of the Colorado 
l\Iidland Railroad, now mostly aban­
doned. 

The famous automobile highway 
up Pikes Peak branches off the Ute 
Pass road near Rainbow Falls and 
in season this is extensively trav­
eled. 

The new Ute Pass road will serve 
Cascade, Florissant and connect 
with the Denver-Fairplay road to 
Buena \ ista and Leadville and Sa­
lida. 

Another project on the same road 
is being built around the reservoir 
which will be created by the Eleven-
1Iile dam being erected by the Den­
ver city water board. 

The Ute Pass project will cost 
$265,000 and will employ about 200 
men, highway engineers said. 

\\'ith gigantic machinery con­
structed especially for the purpose, 
this work is expected to carry on 
through the winter with little if any 
delay, and a large number of men 
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will be afforded employment. There 
will be a tremendous amount of 
blasting and excavating, with hun­
dreds of thousands of cubic yards of 
material to be removed. According 
to estimates of the highway depart­
ment, 82,600 pounds of reinforced 
steel will be necessary along with 
much masonry and concrete work. 

The initial stages of the work will 
be confined to that stretch just west 
of the town of Manitou where the 
right-of-way for the new route on 
State Highway No. 4 starts and on 
up to Rainbow Falls. A bridge in 
that stretch will form a separate 
contract. It is estimated that work­
men will be engaged in this first 
project until about the first of the 
year, when the actual labor of hew­
ing into the granite walls and cliffs 
of old Ute Pass will start in earnest. 

At such times as blasting and 
blockading of the route becomes 
necessary the contractors will close 
the road to traffic and arrangements 
will be made for transporting school 
children and others from the upper 
towns and communities via the Mid­
land Terminal Railroad. An extra 
train will be operated morning and 
night, according to present plans, in 
addition to the regular daily train 
between Colorado Springs and Crip­
ple Creek. 

On January 1, 1931, Colorado had 
completed 396 miles of pavement of 
all types; Kansas, 1,218 miles; Ne­
braska, 313 miles; New Mexico, 87
miles; \Vyoming, 43 miles, and 
Utah, 286 miles. Pennsylrnnia has 
9,476 miles; New York, 9,151; Illi­
nois, 9,284; Texas, 7,758, and Cali­
fornia, 2,209 miles. 

Of the 300,000-mile system of 
state highways, a total of approxi­
mately 200,000 miles are now sur­
faced. Of the remaining 2,700,000 
miles of rural roads, little over 15 
per cent is out of the earth-surface 
class. 
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NEWS 
Two and one-half miles of new 

pavement located west of Lamar 
have been completed by J. B. Ber­
trand, Inc., under a subcontract 
with the Pueblo Bridge & Const. Co. 
A. B. Bertrand was foreman in 
charge of the work. The contractor 
expects to have the entire project, 
consisting of five miles of pavement 
and a new bridge, open to traffic by 
December 1st. 

V\T ork has been started on four 
miles of grading and gravel surfac­
ing south of Buena Vista in Chaffee 
county. John C. Pantle, contractor 
in charge, expects to complete the 
project in two months. 

For the first ten months of 1931 a 
total of $157,456 was expended by 
Boulder county on its road system. 
Of this sum $14,390 was expended 
in September. 

The route of the new road to be 
constructed through Ute Pass, from 
Manitou to Cascade in El Paso 
county, has been changed to avoid 
passing directly by the Big Ute 
spring in Manitou, one of the larg­
est medicinal springs in the state. 
Hamilton & Gleason, contractors, 
were the low bidders on this 41/2-mile 
project, and work will start immedi­
ately. The new work will be com­
pleted before the next tourist season 
starts. 

Robert H. Higgins, superintend­
ent of maintenance, who has been 
on the sick list for several months, 
is now back at his desk in the Den­
ver office. 

\V. A. Murnan has been relieving 
John Stamm as assistant superin­
tendent of maintenance in the first 
division for a month. Stamm is now 
back at his desk in diYision head­
quarters at Denver. 

Since the first of the year J ohn P. 
Donovan, maintenance engineer, ha 
traveled over 30,000 miles. His 
work as field supervisor of mainte­
nance takes him to every "corner" 
of the state. · 

During the month of October the 
highway department purchased 
twenty plows of various types to be 
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used in snow removal during the 
coming winter. \Vork of attaching 
them to various truck and tractor 
units is now in progress. 

Highway Engineer Cha . D. \ ail 
has ordered all maintenance equip­
ment to be painted a standard 
orange color. 

Approximately 300 employe of 
the department ha,·e become mem­
bers of the State Employe Retire­
ment Fund. Three and one-half per 
cent of their salaries is deducted 
each month for this fund. It pro­
vides for retirement at the age of 65 
years on one-half of their average 
pay for the last five year of their 
employment with the state. In Sep­
tember these deductions totaled 
$2,205 from highway employes 
alone. 

Colorado's allotment from the 
Federal government for highway 
construction for 1932 totals $2,-
290,520. This will be matched by an 
equal amount by the state. It is 
estimated that Colorado's state road 
budget for the coming year will 
reach $8,240,000. 

If plans now being considered by 
highway officials materialize the 145 
miles of U. S. highway between Pu­
eblo and the Kansas state line 
through the Arkansas \'alley will be 
paved or oil surfaced by the end of 
1932. 

The highest through-travel high­
way in the world through the Rocky 
l\Iountain national park will be 
opened to motor traffic in 1932. 
Construction of this magnificent 
drive over the Continental Divide is 
now under way. It will cost the 
government nearly $2,000,000. 

Eight miles of new roadway on 
Rabbit Ears Pass were constructed 
by the U. S. Forest Service during 
the past season. This improvement 
eliminates nearly 100 curves from 
the old road. The road has been 
widened to 24 feet and the grades 
reduced to an average of 5 per cent. 

Highway Engineer Chas. D. Yail 
was one of the principal speakers at 
the annual convention of the High-
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way 50 Association held in La Junta 
on October 22. 

After spending five months as su­
pervising engineer in charge of con­
structing fifty-six miles of new road­
way between \Yatkin and Limon 
Roy Randall i now back on his old 
job as O ffice Engineer in the Denver 
headquarters. 

Patrick Higgins has been placed 
in charge of the concrete pavement 
core drilling outfit which is now 
working in the Arkansas Valley. 

An average of 708 men were em­
ployed on state road projects in 
northeast Colorado 100 days during 
the past summer, according to a re­
port made by A. B. Collins, division 
engineer. A majority of these men 
were employed as day laborers. A 
considerable number were farmers 
who used their teams. 

A total of 384,000 men were em­
ployed on state and Federal Aid 
highway programs in the 48 states, 
according to Thos. H. MacDonald, 
chief of the U. S. Bureau of Public 
Roads. Of this number, 2,400 were 
employed on road construction in 
Colorado. MacDonald pointed out 
that these figures did not represent 
the stun total of labor stimulation 
growing out of the emergency road 
work. The road dollar, he said, 
spreads back through stone quarries, 
sand and gravel pits, cement fac­
tories, petroleum fields and refiner­
ies, mines, engages rail and water 
transportation facilities and keeps 
the wheels of equipment and acces­
sory factories turning. 

During 1930 a total of 35,883 miles 
of county and township roads wer 
surfaced, according to the U. S. Bu­
reau of Public Road s. The total of 
county and local roads surfaced the 
first of the year was 467,338 miles. 

It is estimated that the total U. S. 
road expenditures for 1931 will 
reach $2,500,000,000. 

i \ new road from Montrose t 
Ouray is to be constructed by th_e 
State Highway Department. Engi­
neers under H. T. Reno are now sur­
veying the new route. 
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An ordinance imposing a I-cent 
gasoline tax by the city of Santa Fe, 
N. l\Iex., has been declared valid by 
District Judge Otero in a suit 
brought by the Continental Oil Co. 
The ordiHance becomes effective on 
January 1. 

Investigation of alleged gasoline 
tax evasions has been ordered by 
Governor Olson of Minnesota. The 
investigation will be made under the 
supervision of the State Public Ex­
aminer. 

Gov. Olson ordered the investiga­
tion following complaint made by 
the i\Iinnesota Gasoline Tax Eva­
sion committee, composed of repre­
sentatives of the large oil companies 
doing business in the state. 

The recent law enacted by the 
exas legislature regulating private 

contract motor carriers has been de­
clared valid by the United States 
Supreme Court. The authority of 
the Texas railroad commission to re­
fuse to issue permits in cases where 
territory is adequately served by 
common carriers was sustained by 
he Federal court. · 
In rendering its decision, the court 

tates in part as follows: 
"Standing out in decisions, text 

books and law articles is the univer­
lly accepted doctrine that the use 

f public roads for the conduct of 
usiness thereon, whether by com­
on or by private carriers, is an ex­

traordinary use and such is enjoyed 
ot as a right, but as a privilege. 
hat the state may altogether ex­

'lude hauling by carrier, common 
r contract, intrastate from its roads 
generally taken for granted. 
"The difficulties of the states have 

risen where, choosing a middle 
ourse between exclusion altogether 

d permitting unabridged use, they 
ave sought to impose conditions 
pon private carriers the same as or 
nalogous to those imposed upon 
0111111011 carriers, and here its diffi­
lty has arisen not out of efforts to 
gulate the manner of the use of 

he highways but by controlling 
tes and practices, to regulate the 

Usiness done thereon." 
,\ study is now being made by the 

- olorado Public Utilities Commis­
. ion to determine what effect, if any, 

e decision of the U . S. Supreme 

Court will have on the enforcement 
of the recently enacted Colorado bus 
and truck laws. 

A new U. S. highway has recently 
been designated in New Mexico to 
be known as "U. S. Highway 64." 
This route is extended from Raton 
to Santa Fe, absorbing present U. S. 
485, described as follows: Raton, 
Cimarron, Taos, Espanola, Santa 
Fe. 

A total of 3,626 men were em­
ployed on highway projects in Colo­
rado on July 1, 1931. Of this total 
1,090 were employed by the state 
and 2,536 by contractors. This com­
pares with 2,034 by \\Tyoming, 4,000 
by New Mexico, 6,461 by Kansas, 
5,200 by Nebraska, and 3,058 by 
Utah. 

Road and bridge contracts let by 
Colorado during the first six months 
of 1931 showed an increase of $1,-
920,000 over 1930. During the first 
six months of 1930 Colorado con­
tracted $2,780,000 as compared with 
$4,700,000 in work during the same 
period in 1931. 

Expenditures for maintenance in 
Colorado during 1930 totaled $1,-
632,000; Kansas $2,988,000; N ebras­
ka, $3,383,000; ·wyoming, $1,064,000; 
New Mexico, $1,750,000; and Utah, 
$1 ,289,000. 

Colorado state road expenditures 
in 1930 totaled $7,364,231 for all pur­
poses. During the same year Ne­
braska spent $11,014,000; Kansas, 
$13,224,735; New Mexico, $8,-
576,556; Wyoming, $3,470,000, and 
Utah, $4,705,000. 

Figures gathered by the U. S. Bu­
reau of Public Roads show that on 
August 1 a total of 318,936 people 
were employed on road work in 46 
of the 48 states. Of this number 
130,429 were employed directly by 
the state highway departments and 
188,507 by contractors. 

During the calendar year of 1930 
the state highway departments paid 
out $979,997,847. To meet this ex­
penditure motor fees, gas tax and 
Federal appropriations furnished 
$793,374,020, an average of 80 per 
cent. But the per cent that these 
three items are to the total expendi-
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tures vary greatly, however, and 
range from 39 per cent to 164 per 
cent, according to statistics gathered 
by the U. S. Bureau of Public 
Roads. 

A Federal bond issue for as much 
as $5,000,000,000 would be favored 
by Senator \\ ' heeler (Dem.) of Mon­
tana, w ho would use the proceeds 
for irrigation works construction, 
for waterway development, and for 
other projects such as the building 
of a broad highway from New York 
or \Vashington to the western 
states, Senator \\"heeler stated or­
ally November 12. 

He agreed with the proposal of 
Senator Norri (Rep.) of Nebraska, 
in favoring a Federal bond issue for 
extensive highway construction on 
the basis of the present Federal Aid 
cooperation with states, although 
Senator· \Vheeler said he would go 
even further than the Norris pro­
gram. 

The construction of a great, broad 
highway from east to west would be 
of permanent economic value to the 
United States and would be a more 
practicable way of helping unem­
ployed people than would be the di­
rect relief of them in a money way. 

"These millions of people unem­
ployed must be taken care of, one 
way or another," he said. "They 
prefer work to charity. It is better 
to spend these large sums for work 
that will be of permanent value than 
for the temporary expedient of giv­
ing them money to get food and sup­
port their families. 

"But there is another thing that I 
would insist upon in any emergency 
program of great permanent high­
way construction, and that is that 
the construction work should not be 
left to contracts fo r use of machin­
ery. It might cost a little more, 
perhaps, but it would be worth 
while, in the light of present unem­
ployment conditions, to have all 
such work on highways-or other 
public works for that matter- done 
by men with their teams instead of 
by machine methods. The unem­
ployed should be put at work on 
such projects to the very largest 
possible extent and in this way it 
would be a very feasible plan for 
coping with the unemployment 
problem." 
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Doings Among Equipment Dealers 
Calcium chloride has been added 

to the line of asphaltic highway 
products marketed by the Texas 
Company. It is a product of the 
new plant of the Texas Company at 
Tulsa, Okla. 

Now the hand shovel companies 
have gone into a merger. Five 
companies have been combined un­
der the name of Ames-Baldwin­
\\ yoming Shovel Company. This 
is a combination of the Ames Shovel 
& Tool Co., Baldwin Tool Works, 
Hubbard & Co., Pittsburgh Shovel 
Co. and the \Vyoming Shovel 
\Vorks. 

Littleford Bros., manufacturers of 
tar heaters, have opened a new dis­
trict office at Chicago. 

Ralph Leavenworth has been ap­
pointed adverti ing manager of the 
\ V estinghouse Electric Co., with of­
fices at Mansfield, Ohio. 

An attachment fo r spreading sand, 
ashes or other materials on ice sur­
facing has been produced by the 
H vass Company. It can be attached 
to a dump truck. 

Galion is out with an E-Z Lift 
motor grader equipped with a snow 
plow. The plow is combined with 
and operated by the scarifier attach­
ment. The H . \ V. Moore Equipment 
Co., Denver, can furni sh full infor­
mation on this new unit. 

Just now all Denver road equip­
ment dealers are featuring snow re­
moval equipment. Reports indicate 
a greater demand for this class of 
machinery from counties than ever 
befo re. l\Iore than thirty new snow 
removal units have been ·installed by 
the State Highway Department in 
preparation for the winter season. 

Many new improvements have 
been made by the J. D . Adams Co. 
in the snow plow which they manu­
facture fo r use with their motor 
graders. The plow is of the V-type 
and is controlled from the operating 
cab of the motor grader. Elton T . 
Fair of Denver can send anvone in­
terested complete details of this new 
unit. 

A combination portable washing, 
screening and crushing plant is the 
latest addition to the line of the 
Iowa Mfg. Co., Cedar Rapids, Iowa. 
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The screen is 42 in. diameter by 12 
ft. long, bevel gear and pinion drive. 

The Austin Badger, an 11-ft. ca­
pacity shovel, is a new product of 
the Austin-\Vestern Company. It is 
powered with a McCormick-Deering 
Model 20 Industrial unit. 

The 26th annual convention of the 
National Paving Brick Association 
will be held in Chicago February 10-
12, 1932. The program now under 
preparation will be presented by 
prominent engineer , contractor and 
paving authorities. 

A fleet of International heavy­
duty trucks have been purcha ed by 
the Six Companie , Inc. , for han­
dling excavation materials on Boul­
der Dam project. 

Adams elevating graders have 
been hanging up new records on 
l\lississippi River levee work, ac­
cording to Elton T . Fair, Denver 
distributor. These graders are be­
ing employed in the heavy gumbo 
soil, a severe test for the best of 
equipment. 

Cletrac "30" model is one of the 
new products of the Cleveland Trac­
tor Co., being displayed by the Lib­
erty Trucks & Parts Co., Denver. 
Tony l\Ionell can tell you more 
about it. 

A portable road oil mixing plant 
was exhibited in Dennr by the H. 
\V. Moore Equipment Co. during 
the meeting of the State Highway 
Advisory Board. It was seen by 
commissioners from all parts of the 
state, and created considerable in­
terest among those looking toward 
the solution of the low cost pavf.­
ment problem. The machine is a 
product of the Iowa Mfg. Co. of 
Cedar Rapids. 

Reports from the Denver equip­
ment dealers indicate that actual 
sales to counties exceed those of 
1930. Commissioners indicated that 
every effort will be made to employ 
as many men on the road s through­
out the coming winter months and 
next spring as possible. Snow re­
moval equipment also occupied a 
large place in the road maintenance 
programs planned . 

\Vater from the \Vestern Slope is 
now flowing over the Continental 

COLORADO HIGHWAYS 

Divide into the Arkansas River. 
This water is made available 
through a ditch constructed this past 
summer over Tennessee Pass. Two 
General Excavators and a Schramm 
Compressor were used in the work 
of excavating the ditch. 

"Quick-\\' ay" shovels are now a 
part of the equipment being oper­
ated by Charles Switzer, \V. A. Colt 
& Sons, and Hamilton & Gleason 
contractors. The Switzer shovel ha~ 
been operating on Independence 
Pa s, while the Colt shovel was used 
on l\Jilner Pass. Hamilton & Glea­
son have used their shovel on a job 
west of Limon. 

The line of road equipment con­
sisting of dump wagons, bulldozers, 
wheeled scrapers, rotary scrapers 
and track wheel s manufactured by 
the Euclid Road Machinery Co. is 
now handled in Denver by the H . 
\\ ' . Moore Equipment Co. 

The new models "35" and "45" 
Bates tractors are now equipped 
with six-cylinder \\ ' aukesha engines 
and sure-footed track equalizers. 

On Augu t 15, 1931, the state of 
Pennsylvania took over 20,000 miles 
of rural road , to build them and 
maintain them at state expense. A 
feature of the 20,000-mile rural-road 
program which will benefit the 
farmer and relieve unemployment in 
every countv of the commonwealth 
is tl1e use o{ local labor. The secre­
tary of highways has been directed 
that wherever possible needy labor­
ers recruited in the vicinity of the 
jobs must be employed without ref­
erence to party affiliations. Another 
plan instituted to give employment 
to the greatest number creates two 
shifts per week, gi\'ing each man a 
half-week's work. During Septem­
ber approximately 15,000 were em­
ployed. 

There was a time when opponents 
of gas tax increases declared tha 
raising the tax rate would cut down 
motoring, but this argument has 
long ago been refuted. Only in two 
states was gasoline consumption les 
in 1930 than in the vear before, and 
this falling off in motoring was not 
due to high tax rates, but rather to 
poor road conditions brought abou 
by inability to properly utilize moto 
tax income. 
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No. 12-B Pioneer Screening, Crushing and Loading Plant and 
Pioneer Power Unit In operation at Walsenburg, Colorado. This 
Plant is the property of Mountain St..tcs Construction Company, 
Pueblo, Colorado. 

GRAVEL as produced by portable 
Pioneer Screening, Crushing and Loading 
Plants is gravel that turns into gold,­
the gold of profits. 

Gravel, that costs more than it should, 
goes on to the road at a loss. 

Pioneer one-man-operated plants screen, 
crush and load in one operation. At a 
minimum of expense, you obtain all the 
gravel you need in uniform reductions 
from 1 Yz to %' or even Yz inch. 

Short hauls replace costly long hauls. 
When the contract is completed, your 
portable Pioneer Plant is easily moved 
wherever it's needed. 

We manufacture a complete line of 11 
different sizes of Crushing and Screening 
Plants, also Loading Plants, Drag Lines, 
Storage Bins, Conveyors, Shakers, Revolv­
ing Screens, also the new Washing Plants. 

1515 Central Ave. 

Minneapolis, Minn. 

ELTON T. FAIR COMPANY 
Distributors 

1611 Wazee Stree t Denver, Colorado 

They 
Outlast 
the 
Roads 

Normally, GOHI Corrugated Culverts outlast 

the roads under which they are laid. What more 

can be asked of any culvert? 

GOHI Culverts that have been in the ground 

for more than twenty years show little or no deteri­

oration today. The reason is: The rust-resisting 

qualities of the base metal from which they are 

made. Its guaranteed analysis is 99.90% Pure Iron­

Copper Alloy. 

DENVER STEEL AND 
IRON WORKS 

West Colfax Ave. and Larimer St., Denver, Colo. 

Contractors, County Commissioners, 

Engineers-

Our ... 

PAINT 
Meets Federal and State Highway specifi­

cations for all purposes. 

Phone, wire or write 

Colorado Paint 
Con1pany 

D. M. Lemen, Pres. L. L. DeRemer, Vice-Pree. 

Phone Tabor 6889 1810 Blake St. 

Denver, Colorado 
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Denver-Limon Road 
Project Completed 

ruary 6 with IO men, the number 
steadily increased until the peak was 
reached about August 8, with 566 
men on the work. The records show 
that over 100 men were continu­
ously on the work from April 15 to 
October 25; over 200 men were on 
the work from May 25 to September 
5; over 300 men were on the work 
from June 20 to September 1; over 
400 men were on the work from July 
7 to Aug. 24, and over 500 men were 
on the work from July 14 to Aug. 17. 

oiled, giving a fine riding surface 
from Denver to Ri,·er Bend. 

Colorado added 278 miles of new 
roads to its highway system in 1930 
acc<;i rding to Chas. D. \ "ail , highway 
engmeer. 

(Continued from page 5) 

shown by the following figures: 
During the month of February 
25,000 cu. yds. of excavation were 
moved, followed by 35,000 cu. yds. 
moved in ·March, 71,800 cu . yds. in 
April, 122,430 cu. yds. in May, 
25-t,230 cu. yds. in June, 341,241 cu. 
yds. in July and 391 ,639 cu. yds. in 
August. 

There were 28,592 tons of gravel 
surfacing placed during the month 
of July and 74,107 tons in August. 

There were 545 cu. yds. of con­
crete placed during the month of 
June, 1,365 cu. yds. in July and 2,931 
cu. yds. in August. 

Timber piling was driven at the 
following rates: 1,950 Jin. ft. during 
the month of May, 7,964 Jin. ft. in 
June, 26,410 Jin. ft . in July and 9,633 
Jin. ft. in August. 

There were 101,000 bd. ft. of tim­
ber placed during June, 648,000 bd. 
ft . in July and 248,000 bd. ft. in Au­
gust. 

Some idea of the number of men 
employed on the projects is given in 
the following data: Starting on Feb-

r.ocat1on 

However, this does not show all 
of the picture, for in all of the towns 
along the line, such as Byers, Ben­
nett, Deertrail, Agate, Buick and at 
Limon, the rooming houses and eat­
ing places were doing rush business; 
the merchants, garages, repair shops 
and town blacksmiths were all busy 
and many of the farmers along the 
line had a sale for feed and material. 
Further than that, every material of 
construction used on these projects 
employed labor in its manufacture 
and transportation before it could 
be used in the work. 

This is the story of the 1931 work 
on the Limon road. The underpass 
section, F. A. P. 149-E, will soon be 
under construction and within an­
other year the whole line should be 

PLANS FINISHED 
Type 

Hamilton & Gleason's bid on the 
Ute Pass project was $169,181. Fif­
teen concerns submitted bids. The 
l\IcClure & Dennison Co. of Tucum­
cari , N. l\fex., was second low bid­
der with a bid of $173,981., and M. 
E . Carlson, Denyer, fo llowed with 
a bid of $175,035. 

Resident Engineer \V. J . W alsh 
reports the newly improved gravel 
surfaced road between Alamosa and 
LaJara open ed to traffic. It is 
planned to oil surface this road at a 
later date. 

The state of Pennsylvania led all 
other states in highway expendi­
tures during 1930 with $85,140,000, 
and New York was second with 
$67,082,000, and Iowa was third 
with $-+8,369,()()0. Cali fo rnia's road 
hill totaled $35,965,000. 

Proj. lfo. 
138-D 
149-E 
150-D 

So. of Steamboat Springs 
West of Strasburg 

Gravel Surfacing 
Gravel Surf. & Underpass 

Length 
6ml. 
4mi. 

F. L. H. P. No. 1 
216-B 
248-AR&BR 
288-AR 

South of Elk Springs 
West of Holly 
North of Salida 
Northeast of Brush 

Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 
Paving & Ove rhead R.R. Crossing 

4ml. 
10ml. 
14 ml. 

3ml. 

STATUS OF FEDERAL AID PROJECTS UNDER CONTRACT 
Proj,lfo, :Location r.ength Type 

Approz, 
Contractor Cost 

2-Rll South of Trinidad 3.130 ml. Paving J . H . Miller & Co. $ s n. 06a. 10 
2-R12 Bet. Aguilar & Walsenburg 4.503 ml. Paving Orman Const. Co. 192,443. 50 

57-R4 & } West of Lamar 4.801 ml. Paving Pueblo Bridge & Co nst. Co. 130,690.50 168-BCR 
68-B South of Saguache 3.290 ml. Gravel Surfacing H. C. Lallier C. & E . ,.~o. 74,4 28.75 
71-C Bet. Durango and Mancos 4.965 ml. Gravel Surfaclng J . Finger & Son SG .146.75 
79-B East of Colorado Sprlngs 12.248 ml. Gravel Surfaclng Chas. B . Owen 143,370.05 
91-AR East of Trinidad 5.613 ml. Oil Processed Pople Bros. Const. Co. 77,6 5fi .Ofi 

134-AR&C West of Burllngton 11.174 ml. Oil Processed Surf. H . C. Lallier Const. Co. 11] .:!17.20 
134-E East of Llmon 5.052 ml. Gravel Surfaclng Bedford & Woodman, Inc. 31,4 26.40 
lH-G Bet. Forks & Colo.-Wyo. Line 13.204 ml. Gravel Surfacing Morrison-Knudsen Co. ~4S,078 .00 
145-C East of RUie 14.901 ml. Gradlng & Grav. A . R. Mackey 271.703.80 
149-F Bet. Strasburg and Peorla 10. 745 ml. Gravel Surfacing H. C. Lallier C. & E. Co. 198,660.00 
149-H hlast of Deertrall 18.565 ml. Gravel Surfacing Hamilton & Gleason 240,319.15 
150-C West of Craig 6.893 ml. Gravel Surfaclng J. Fred Roberts & Sons l:J0.139.05 
151-A Bet. Granby and Tabernash 6.663 ml: Gravel Surfaced J . H. Miller & Co. 76.9 09.90 
151-B Bet. Fraser and Granby 3.925 ml. Grading & Surfacing Utah Construction Co. 63,954 .80 
158-B Bet. Hartse! & J<'lorlssant 10.319 ml. Gravel Surfacing J . H. l\Iiller & Co. 133,380.70 
181-A In Idaho Springs 1.876 ml. Paving J . Fred Roberts & Sons 93 ,749 .55 
189-C West of Hayden to County Line 7.534 ml. Gravel Surfacing F . L . Hoffman llfi,356.94 
211-B South of Cralg 2.725 ml. Gravel Surfac ing Utah Const. Co. n .120.4 0 
242-D Bet. Mack & Colo.-Utah Line 9.883 ml. Gravel Surfacing Hinman Bros. Const. Co. 1~4 .fi 5:!.3G 
242-E West of Fruita 4.243 ml. Gravel Surfacing Wallace Const. Co. 54 ,907.f. 3 
245-AR West of Las Animas 4.544 ml. Grading & Oiling Drlscoll Const. Co. 94.398 .85 
248-C Between Buena Vista and Salida 3.944 ml. Gravel Surfaclng Pantle Bros. 4S,S20.50 
251-D East of Boulder 0.284 ml. Paving Collier-Latimer :!5,598.50 
258-I Bet. Montrose & Gunnison 2.481 ml. Gravel Surfaced J. H. Miller 50.~7 2.GO 
258-12 East of Montrose Concrete Box Culvert Hinman Bros. Const. Co. S,455.50 
258-J West of Cerro Summlt 5.796 ml. Grading and Gravel Lumsden Hall Const. Co. 107,027.30 
259-B Bet. Gunnison and Parlin 9.587 ml. Gravel Surfacing Cole Bros. 184 ,50~.oo 
263-C East La VE"ta Pass 5 ml. Gra,·el Surfacing State Forces 
265-E West Bayfield 2.950 ml . Gravel Surfaclng J . H . l\Uller & Co. 97,S39.0G 
270-E Bet. Del Norte & l\Ionte Vista 8.663 mi. Gravel Surfaclng l\Iountaln States Const. Co. 102,199.10 
278-AR&C East of Cheyenne Wells 8.409 mi. Oil Gravel Surfacing W . F. Pigg & Son, Inc. 116,829 .21 
278-D West of Cheyenne ,veils 21.913 mi. Gravel Surfacing A. R. Mackey 93 ,563.30 
282-1 South of Craig 1.981 ml. Gravel Surfaced Utah Construction Co. 70,2~5.16 
292-D Bet. Wolcott and Avon 9.834 ml. Graded Surface Utah Const. Co. 159,143.40 
295-E South of Alamosa 7.627 ml. Gravel Surfaclng Mountain States Const. Co. 71 .0•19.56 
296-AR&BR South of Pueblo 4.372 ml. Paving New Mexico Const. Co. 154,509.110 
296-D South of Pueblo 8.348 ml. Gravel Surfacing Cole Bros. 84 ,815.10 
298-D Bet. Del Norte and Durango 4.100 ml. Gravel Surfacing H . C. Lallier 164,814.00 
298-F East of Bayfield 5 ml. Gravel Surfaclng Wood, Morgan & Burnett C. Ca 66,9~0.85 
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Per Cent ProJ. 
Complete lfo. 

89 2-Rll 
100 2-R12 

71 { 57-R4 & 
168-BCR 

30 6S-B 
ss 71-C 
Sl 79-B 
!Hi 91-.AR 

JO O 134-AR&C 
44 134-E 
97 144-G 
3'' 145-C 
ss 149-F 
so 149-H 
4 :! 150-C 
90 151-A 
ss 151-B 
60 158-B 

0 181-A 
93 189-C 
r, 5 211-B 
94 24 2-D 

100 242-E 
87 245-AR 

0 248-C 
100 251-D 

79 258-I 
S8 25S-I2 
84 258-J 
54 259-B 
0 263-C 

76 265-E 
6'' 270-E - 278-AR&C 100 
H 278-D 

7 282-1 
74 29~-D 
84 295-E 
23 296-AR-BR 
nn 2!16-n 

0 ~98-D 
9;; ~98-1•' 
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Progressive Highway Departments are Helping to Relieve 

Unemployment by Carefully Planning their Road 
Management in road build­
ing must now solve two big 

Construction Programs Roads and pavements built 
with Standard Asphalt Road 

Oil not only can be constructed at low cost but 
because of their durability and resistance to 
traffic wear, can be maintained at a very small 
expense. Today, when every road building 
dollar needs to be used to the best advan­
tage, not only in road mileage but also em­
ployment relief no highway builder can afford 
to overlook the advantage of Stanolind 
Asphalt products. 

problems ... give taxpayers the greatest return 
on their money with most miles of paved roads 
suitable for all traffic conditions ... relieve unem­
ployment most effectively by even distribution of 
work throughout the state. 

Minnesota solved both problems this year by 
constructing low cost roads. The advantage of 
low cost roads is obvious ... more miles of smooth 
durable paved roads per dollar invested, per­
mitting wider division of road funds with more 
even distribution of employment. 

All of the states in the middlewest are 
relieving u·nemployment to the greatest extent. 

STANDARD OIL COMPANY 
(Indiana) 

910 S. Michigan Ave. 
111 

Chicago, Illinois 

FOR EVERY 
COLORADO HIGHWAYS 

PURPOSE 
Page 13 



Snow Removal •. 
Road Building •. 

ALLIS• 
CHALMERS. 
TRACTORS 

There'~ an Allis-Chalmers Tra.~tor .. o~. th.~ right ~P?, 
and size for every need : 75, 50 and 35 
Track-Type Tractors, Model "U" Wheel and Track­
Type Tractors and Power Units. 

1\: DEMONSTRATION 
on your job will convince you 

Mail this coupon to your Allis-Chalmers 
dealer whose name and address appears at 
the right. 

I am interested in an Allis-Chalmers Tractor 

for the following work: .. 

Name _ ........ .. ·-·· 

Address .. 

Maintenance 

'--

,._ 

All year 'round, no iob is too tough 
for Allis-Chalmers Tractors 

Extra power for deep, frozen drifts. Added traction for ice­
covered roads. Faster speed for keeping more miles of road 
open. Lasting endurance to keep hard at it year after year. 
These are the reasons Allis-Chalmers T rac+ors hang up new 
records at snow removal every year in the Snow Belt. 
And for dirt moving, grading, hauling, bulldozing-any job, anYi 
time-the superior performance and endurance of A C Trac· 
tors mean more work done at lower cost. Name your job. 
We 'II send out an Allis-Chalmers T rac+or to prove every 
claim of superior performance on your job. Phone us without 
obligation. 

WILSON MACHINERY COMPANY 
1936 Market Street, DENVER, COLO. 
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A BETIER PLANT FOR 
EVERY REQUIREMENT 

PORTABLE AND 
SEMI-PORT ABLE 

ROCK ind GRAVEL 
EQUIPMENT 

ENGINEERS TO THE 
ROAD BUILDING INDUSTRY 

28% 
FROM OLD 
CUSTOMERS 

THE PROOF OF THE PUDDING 
FOR THE FIRST SIX MONTHS OF 1931 TWENTY-EIGHT OUT OF EVERY 

ONE HUNDRED CUSTOMERS WHO BOUGHT NEW EQUIPMENT 

WERE ALREADY OWNERS OF CEDAR RAPIDS PLANTS 

Ji user ef (EDARRAPIDS EQUIPMENT lsusatefied user 

>> » MATERIAL UANDLINO EQUIPMENT << << 

H. W. MOORE EQUIPMENT CO., Distributors 
120 West 6th Avenue, DENVER 

Phone Tabor 1361 ' 
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- Official Publication o! the 
cor.OBADO S'l'A'l'E JUGBWAY DEl'AB'l'MElf'l' 

Denver, Colorado 

GOVBBlfOB WllaLIAJIII B, ADAlllS, Chief Executive 
CHAS, D, VAlla 

State Highway Engineer 

MEMBERS OF ADVISORY BOARD 
Peter Seerle, Denver, Chairman . ...... ... , .. First District 
W!lllam Weiser, Vice Chmn., Grand Junction . Second District 
I. F . Bea ucha mp, Trinida d .. . . .. ...... . . . .... . Third District 
E . G. Mlddlekamp, Pueblo ... .. ........ . . . Fourth District 
Jefferson Hayes Davis, Colorado Springs . . . . Fifth District 
L. C. Moore, Fort Collins .. .. . . .... ..... . . . Sixth District 
Frank H . Blair, Sterling .. . .. ... ..... .. ... . Seventh District 

GENERAL OFFICE 

0 . T. Reedy J . E . Maloney 
Senior Asst. Engineer Assistant Engineer 
Robt. H . Higgins, Superintendent o! Maintenance 

John P. Donovan, Maintenance Engineer 
Paul Balley Roy Randall 

Bridge Engineer O!!lce Engineer 
John Marshall, Chle! Draftsman 

Edwin Mitchell Roy F . Smith 
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DIVISION ENGINEERS 

E . E . Montgomery, Denver ...... ... . ... ... . . . .. Div. No. 1 
J . J . Vandermoer, Grand Junction .. .. .... .. , ... Div. No. 2 
J . R . Cheney, Durango .......... ... ........... Div. No. 3 
James D. Bell, Pueblo .......... .. .... . .... .. .. Div. No. 4 
E rnest Montgomery, Colorado Springs ......... Div. No. 5 
H. L. Jenness, Glenwood Springs .. . . .......... Div. No. 6 
A. B. Collins, Greeley ........... . .... . ........ Div. No. 7 

ASSISTANT SUPERINTENDENTS OF MAINTENANCE 

John Stamm, Denver .. . .... .. .. . .......... . First Division 
Joseph Shea, Durango .. . . ... . . . ..... ..... Third Division 
D. N . Stewart, Pueblo .. . . . .. ... .. . .. .. .. . Fourth Division 
R obt. E. Norvell, Hugo . ..... . . . . .... ...... Fl!th Division 
J. O. Francisco, Steamboat Springs . .. .. . .. . Sixth Division 

U . S. BUREAU OF PUBLIC ROADS OFFICIALS 
District No. 3 

A. E . Palen, Acting District Engineer 
A. V. Williamson, S11nlor Highway Engineer 
R. S. Corlew, Senior Highway Engineer 
L. F. Copeland, Senior Highway Bridge Engineer 

Published Monthly by the 
oor.OBADO mGBWAYS l''UBLISHnfG COJllll'AJll'T 

P. 0 . Box 2068 Denyer, Colo. 

lll, W, BBinnl'l''l', Editor 

Articles on the subject o! road building and highway 
development In Colorado are solicited. Manuscripts should 
be addressed to the Editor, with return postage. Photo­
graphs should accompany articles whenever possible. 

20 CENTS A COPY. $2.00 A YEAR. 

~ = ==~ Our Co11er Picture ====~ 
A ND this month we have a beautiful view 

of the magnificent new highway being 
constructed by the U. S. Bureau of Public 
Roads over Berthoud Pass. More than a half 
million dollars is being expended by the gov­
ernment on this improvement. Berthoud Pass 
is a link in the famous U. S. 40 Highway and 
crosses the Continental DiYide a short distance 
from where this view was taken, at an eleva­
tion of over 10,000 feet. The new road will be 
completed early next spring. 

~' 

CRUSHING 
POWER? 

when brought under control, can be made to serve. 
With it for instance, you can produce required 
capacities of speciflcation gravel from roadside 
pits. Pioneer Gravel Plants are splendid exam­

ples of crushing power under control, hamessed to 
screening and loading mechanism, in perfect team 

work, to obtain maximum gravel capacities at 
lowest costs. 

There are 11 different siz:es of Pioneer Crushing and 
Screening Plants, also Washing Plants, Loading 
Plants, Drag Lines,Storage Bins,Conveyors,Shakers, 

Revolving Screens, etc. , , •• Write For catalog. 

.PIONEER 
PORTABLE GRAVEL PLANTS 

No. 12B Pioneer Screening, Crushlns ind Loading Plant owned by Threet Bros., Lovell, 
Wyoming, operating In Teton mount.Ins In Wyoming and producing lerse dilly c1p1cltles 

Pioneer Gravel Equipment Manufacturing Co. 
Minneapolis 1515 Central Ave. Minnesota 

ELTON T. FAIR COMPANY 
Distributors 

1611 Wazee Street Denver, Colorado 
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Galion Road 
Machinery 

=Will serve you best 
Galion again proves leadership in the manuf ac­
ture of Power Maintainers. Either the center 
control equipped with dual-pneumatics or the 
heavier rear end control with either solids or 
pneumatics will solve your road maintenance 
problem, whether it be a dirt, gravel or oiled road. 

Double Drive or 

Crawler Equipment 

DOUBLE DRIVE 

In the Galion Double Drive, with 

its centered axle, all four wheels 

do their full duty under all condi­

tions of travel. 

Sold with or without Dump Body or Snow Plow. See our display of 1931 models. You bet, 

we'll demonstrate them-any place, any time. All models McCormick-Deering powered. 

e. w. Moore Equipment co. 
•zo West Sbtb Avenue, DENVER, COLORADO Phone TA1'or 1361 
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Is Your Business Really Slow? 
• BY KENNETH LINDSAY 

' H OvV many times a day do your hear this? vVhen 
this subject is broached do you sit back in your 
chair, light a fresh cigar, and say : "Yes, sir, 

John, you're right- what in---are we going to do?" 
1\re you permitting yourself and your sanity to be 
arried away by this ayalanche of pessimistic, dis­

heartening, depressive talk that is being put out pro­
miscuously by indi\'iduals that have never stopped to 
analyze their position-let alone making a survey of 
what is being done generally. There are too many 
'calamity howlers," and many of these, as we know, 
have not been seriously affected by this so-called 
''depression." They are weak minded enough to lose 
their mental equilibrium at the first sight of blood and 
tart singing the "Swan Song." 

True, we have an unemployment condition, but it 
·s an ill wind that doesn't blow someone some good. 
A. universal acceptance by all sections of the country 
as been given the movement of relieving the unem­
loyment situation by making available funds for the 

increasing of road building projects. \Ve are excep-
ionally fortunate to be sitting in this picture. Let me 
ist a few happenings of this month to prove the mar­
et is actually here. 
HERE'S 1$100,000,000 WORTH OF BUSINESS 
, "* * * Road construction programs of 20,000 

;11 iles and maintenance schedules of 33,000 miles are 
ncommon, to say the least, but that is what Pennsyl­
ania is going to do-improve the greatest mileage of 
oadways in the history of any commonwealth. And, 
est of all, the contemplated work is already under 
ay. Between $5,000,000 and $10,000,000 has already 
een spent, obligated or budgeted for equipment and 

naterials. In a typical week, the Pennsylvania high-
1ray department had 17,000 men on its maintenance 
ayroll. It looks as if the unemployment problem in 
ennsylvania is being settled." 

HERE IS COLORADO 
"A program of 100 unemployment relief projects, 

timated to cost $1,000,000, is being considered by 
;overnor vV. H. Adams and state highway officials of 
:olorado. These projects will be included in the 1932 
"Oad budget which is now under consideration." 

$1,500,000 ALLOTTED FOR EXTRA WORK 
THIS WINTER IN CALIFORNIA 

"* * * The larger part of the work will fall under 
he immediate direction of the maintenance service of 
he Division of Highways. Something like $1,500,000 
as been appropriated for payrolls. 
ecember, 1931 COLORADO 

"It is the intention of the Department of Public 
\ Vorks to distribute the impro,·ement work over the 
state. As far as possible, each locality will profit some 
from the wage returns; and each section will have its 
share of the improvement benefits. 

"This expenditure of $1,500,000 will not be in the 
nature of a gift by the state to the unemployed. The 
men will earn their money. The state will get dollar 
for dollar in the betterment of roads and highways." 

ILLINOIS FOLLOWS SUIT 

"* * * Governor L. L . Emmerson's arbitration 
board early this month fixed the minimum rate for 
wages to be paid on highway construction in Illinois. 
The decision makes it possible for the state to award 
$11,000,000 worth of road contracts this month, proj­
ects which have been delayed most of the construction 
season by protests brought under the "prevailing 
wage act" passed by the general assembly early this 
summer." 

ADDITIONAL MEN PUT TO WORK ON 
MICHIGAN ,' COUNTY AND TOWNSHIP ROADS 

"* * * Conferences in four cities of the state, in­
cluding county road commissioners, engineers, county 
supervisors and county pooi: commissioners, under the 
auspices of the Michigan Association of Road Com­
missioners and Engineers, developed a splendid spirit 
of co-operation with Governor Brucker's State Unem­
ployment Commission, and indicated an increase of 
more than 100 per cent of men employed at the pres­
ent time, specifically upon county and township 
roads." 

To build needed roads is neither an extravagance 
nor a waste. It is an economy of the highest order, 
and to protect the investment already made in roads 
by expending money for their upkeep is nothing short 
of exercising sound business judgment. 

The greatest minds in our country are uniting in 
an effort to awaken Prosperity from her slumbers and 
speed up the wheels of industry. Success is sure to 
come from this united effort. 

Prosperity greater than ever before is in the offing 
-a natural, uninflated, sane prosperity that will be 
felt in every corner of our country and reflected 
throughout the world. 

Emergency winter programs of public construction 
are under way and the road construction field prom­
ises to be busier this winter than ever before in its 
history at that season of the year. 
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Gigantic Road Plan 
Proposed to Board 

j\ T the recent meeting of the 
fl State Advisorv Board, road ex-

perts presented a highway fi­
nancing plan for Colorado which, if 
carried into effect, will result in a 
gigantic five-year road building pro­
gram in this state costing approxi­
mately fifty million dollars. 

Under this plan the construction 
program of the highway department 
planned for the next fifteen years 
would be concentrated to five years, 
and would give a system of paved 
roads in this state totaling nearly 
1,000 miles. 

At the same time the plan would 
enable the highway department to 
give employment to thousands of 
men for the next five years. 

During the past year the govern­
ment advanced to the state of Colo­
rado $1,500,000 for emergency un­
employment Federal Aid road work. 
Under the plan proposed the gov­
ernment would advance to the state 
$25,000,000 under a similar agree­
ment, the amount to be repaid from 
future Federal Aid allotments to the 
state, the latter paying a small rate 
of interest to the government for the 
use of the money. 

The members of the advisory 
board took the proposal under co1{­
sideration. There is a possibility 
that the plan will he recommended 
to the present Congress through 
Colorado representatives. 

Under the present system Colo­
rado receives $2,300,000 yearly from 
the federal gO\·ernment in Federal 
Aid, and has an average available 
fund of about 5 million dollars to 
spend. 

Under the plan submitted to the 
board, the federal government would 
issue 3 per cent treasury certificates 
to the amount of 475 million dollars 
yearly. Colorado would receive 5 
million dollars yearly and would 
contract to pay its share of the in­
terest on the bonds. This would 
give this state an annual budget of 
9 to 10 million dollars, and in fi\'e 
years would amount to 491 1 million 
dollars over the funds needed for 
payment of the interest. 
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At the end of the five-year period 
the Federal Aid funds, which are 
now being appropriated yearly, 
would be applied on the principal 
sum, paying it out in fifteen years. 

Colorado's share of the interest on 
the bonds over fifteen years would 
be $5,955,000. 

Proponents of the plan suggest 
that the bonds be issued in small de­
nominations to bring out hoarded 
money which is slowing up the re­
turn to prosperous times. 

The proposal also would eliminate 
the present plan of government 
emergency loans to the states with­
out interest, such as Congress made 
last year to meet the unemployment 
emergency. 

The amounts which would be 
available from all sources for Colo­
rado during the next five years are 
as follows : first year, $9,300,000; 
second year, $9,800,000; third year, 
$10,050,000; fourth year, $10,050,000; 
fifth year, $10,050,000. 

Seventy-one Federal Aid road 
projects were included on the 1931 
construction program. These proj­
ects totaled 433 miles of various 
types of construction. The projects 
included 53 miles of concrete pave­
ment, 350 miles of gravel '-Urfacing, 
14 miles of grading and structures 

~nd 16 miles of oil processed surfac­
mg. 

This was the largest program in 
the history of the Colorado High­
way Department, and the work has ' 
moved forward more rapidly tha i 

ever before. Tabulation of the en I 
gineering costs have shown the low-: 
est in the history of the department. 
Under the highway law, a cost of . 
10 per cent of the amount of the ' 
contract price is allowed for engi t 
neering. In several instances thi 
cost was reduced to as low as 3 pen 
cent on projects completed this year. 

\,\Therever possible, construction ~ 
work of the department will be car- I 
ried throughout the winter months 
Several projects have been put un­
der way for the express purpose of 
giving employment to as many men 
as possible. Such a project is now 
under way on the east side of La 
Veta Pass, where five miles of new 1 
roadway is being constructed with ri 
"hand labor." : 

On November 17th the depart- I 
ment opened bids on two miles ?f 
new work in the canon above Twm p 
Bridges on \Vol£ Creek Pass. Th!s 1 

project involves about 109,000 cubic < 

yards of rock excavation. A wider f 

roadbed, safer grades and curvature j 

anJ improved drainage will result ~ 
from this improvement. 

ra 
View of bridge and new road in Idaho Springs, connecting with the famous Chicago f 

Creek-Mt. Evans highway, constructed by U. S. Bureau of Public Roads. 
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Current Phases of 
Highway Building 

BY THOS. H . MAC DONALD, Chief, Bureau of Public Roads 

OR two years public attention 
has been attracted to the possi­
bilities of public and semi-public 

works to provide increased employ­
ment. Much of this attention has 
[ocused upon the building of public 
oads as one of the major activities. 
here has been much fantastic ex­
ectation and too many extreme 
emedies proposed for employment 
hrough this medium. A great ex­
ggerated program of public works 
f sound and enduring value cannot 
e turned on and off suddenly like 
ater at a spigot, and extreme at-

empts can only end in failure and 
waste, producing consequences 
•orse than the situation sought to 
e cured. 
The immediate situation of seri­

us unemployment confronting the 
ation deserves the honest analysis 
nd valuation of road building as a 
elief measure by the state and fed­
ral highway officials in the light of 
he experience of the past two years. 
In brief review, the first call of 

President Hoover to public officials 
nd private agencies to undertake 
onstruction enterprises to the ex-
ent of their ability came in the fall 
f 1929. The response from the 

. tate highway departments gener­
lly was immediate. This newly 
aced responsibility fortunately hap­
ened to be timed with the avail­
bility of larger than normal funds 

a number of states. 
The federal government in April, 

1930, increased the funds for road 
id by $50,000,000, and on the first 

of September the Secretary of Agri­
ulture apportioned to the states 
125,000,000 authorized for the suc-
eeding year. \i\' ork proceeded at an 
ccelerated pace. The year 1930 will 
e remembered as the most favor­
ble construction season within rec­

ollection. Day after day peak pro­
liuction was possible because of con­
tinuously fair weather. 

From the standpoint of employ­
ent it is evident now that the rate 

f completion of projects was too 
rapid. By the end of the year many 
f the states had utilized the funds 

Pecember, 1931 

available and faced the new year 
1931 with a depleted treasury. Since 
the state road funds come largely 
from the motor vehicle license fees 
and the month-to-month income 
from the gas tax, it was evident at 
the Pittsburgh November, 1930, 
meeting of the association that 
many of the states would be unable 
to use Federal Aid funds available 
through the winter and early spring 
months because of lack of state 
funds to meet the legal require­
ments. This association placed these 
facts before the Emergency Com­
mittee for Employment and finally 
before President Hoover, who met 
the situation by recommending an 
emergency advance of $80,000,000 
to be used in the place of state funds 
to meet the regular Federal Aid 
funds already available. Congress 
acted promptly, and on December 
20, 1930, the emergency legislation 
was approved. \i\!ork started almost 
immediately in the southern states, 
and due to the favorable winter and 
spring conditions, even in the north­
ern states it was possible to carry 
on construction on a much larger 
scale than is ordinarily the case. 

In five months the $80,000,000 ad­
vance fund, together with $160,-
000,000 regular Federal Aid and 
state funds, totaling $240,000,000, 
had been put under way on wholly 
new work to provide employment in 
all the states. The states also con­
tinued construction and mainte­
nance programs from wholly state 
funds, and there were numerous un­
completed Federal Aid projects car­
ried over from the preceding year. 

On the first of July the total going 
Federal Aid program, including 
emergency and state funds, amount­
ed to a total of about $447,500,000, 
of which the total federal share was 
$275,250,000. Advice from the chief 
executives of the state highway de­
partments agrees that the emer­
gency fund for 1931 materially ad­
vanced the actual placing under way 
of work in the winter and spring 
months; provided for increased ern-
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ployment; enabled a number of 
states which were almost wholly 
without state funds to use the regu­
lar Federal Aid funds available; and 
made it possible to hold the com­
bined state programs, including 
Federal Aid, at practically the same 
total of expenditure as for the pre­
ceding year. Had it not been for the 
$80,000,000 emergency federal ap­
propriation for 1931 the total of the 
year's construction program would 
have fallen off by very much more 
than the amount of this fund, for 
two reasons; first, a number of the 
states, because of the accelerated 
program of the preceding year and 
for other causes, were not able to 
meet the regular Federal Aid in full; 
and second, the proceeds of bond 
issues in a number of states, which 
had helped to swell the constructbn 
program for 1930, were exhausted. 

In 1929, when the highway con­
struction program was not being 
forced, it required the full 12-month 
period to obligate $75,000,000 of 
Federal Aid funds . In 1930, follow­
ing the first demand to increase the 
rate of expenditure, this amount was 
obligated by July 10, six months 
earlier, but in 1931, $75,000,000 of 
the combined regular Federal Aid 
and emergency funds were obligated 
by March 1, and by May 30 ap­
proved projects to the amount of 
$172,000,000 Federal Aid and emer­
gency funds were under way. This 
is the record only of new work. It 
does not include Federal Aid proj­
ects previously placed under way 
but uncompleted, and does not in­
clude the state construction and 
maintenance program without fed­
eral funds. Such a record of work 
placed under way, all on the basis of 
standard plans and specifications 
prepared by the state highway de­
partments and approved by the Bu­
reau of Public Roads, was only pos­
sible because of prepared and com­
petent organizations already func­
tioning. 

Our current reports indicate that 
work was accomplished on the 
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emergency projects by September 1 
to absorb, with an inconsequential 
balance, the full amount of the 
emergency road appropriation. 

Through the helful co-operation 
of the states the number directly 
employed is definitely known. Start­
ing with a total of 148,600 employed 
on the state and federal highway 
programs in January, 1931, there 
was a rapid increase as weather con­
ditions permitted. In May the to!al 
passed 300,000, for July was 386,6J9, 
and the August preliminary figure 
is 384,000. Of the July total, 16-1-,691 
were employed on federal and Fed­
eral Aid projects, 112,681 on state 
and state aid construction, and 
109,287 on ~aintenance.* 

Certain characteristics of the high­
way work for the past two years are 
worthy of note. Increased employ­
ment has been provided when most 
needed. Expansion of road building 
is sound, since adequate highways 
ha\'e not been overproduced and 
are needed to a much greater extent. 
Increased construction has been ac­
complished without incre~sed . but 
rather with decreased umt prices. 
These lower unit prices, however, 
have not been at the expense of un­
skilled labor, generally speaking. 
There has been some advantage 
taken of the necessity for employ­
ment, but the average of prices re­
ported for the unskilled labor rate 
of wage is holding close ~o the a~er­
age paid in the states 111 previous 
years. 

The best available figures for the 
years 1922 to 1931, inclusive, for the 
unskilled labor wage scale on con­
crete road projects show a maxi­
mum variation of 8 cents per hour 
between the high and the low an­
nual figures, with the figure for the 
current year, 37 cents, an exact av­
erage of the high and low figures. 
During the same years there h~s 
been a marked decrease in the umt 
price per square yard for t!1e pave­
ment. That is, the cost of the prod­
uct has been materially lowered 
w i t h o u t adversely affecting the 
wage scale for unskilled labor. 

There is much misconception of 
road work as a medium for the di­
rect relief of unemployment. Con­
structiort crews and maintenance 
forces are distributed generally over 
the state road systems during the 
normal working season and the pop­
ular mental picture seems to be that 
whole armies of additional men 
might be armed with pick and 
shovel and thus take up employment 

• None of this discussion includes any local 
road employment or expenditure by counties, 
townships or municipalities. 
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Showing newly constructed Forest highway at Decker Springs, with bridge over South 
Platte River, farming a part of the network o/ roads in the Pike National Forest. Photo 

by U. S. Bureau of Public Roads. u· 

slack directl). Such is far from the the basis of 80 to 85 per cent of the or 
case. There is, on the other hand, road dollar going eventually to la- e. 
a lack of appreciation of the large bor, with 20 to 30 per cent expended d 
number who indirectly participate as a general average for labor di- .e 
in the distribution of road funds. rectly on the work, for each individ­
Direct labor costs on the simplest ual so employed, the total expendi­
grading work may run above 80 per ture provides additional indirect em- 1 

cent of the total expended, but for ployment equivalent to two other e 
the types of road which are being persons. This does not mean only [' 
built to meet the actual needs of two men actually employed indi­
traffic the average payment to labor rectly, since production of materials 
directly on the work would be be- and equipment and transportation F 
tween 20 and 30 per cent. This may involve part time of many per­
does not, however, represent the sons, but rather employment equiv- . 
value of the road dollar to labor. alent to full time for two other per- c 

While it is exceedingly difficult to sons. c 
analyze, because of the wide varia- The July employment on the state n 
tions in types of work and all other and the Federal Aid road programs, r 
conditions, there is a very general of 386,000 men directly, means a to­
agreement among highway execu- ta! of employment equivalent to 
tives that upwards of 85 per cent of around 1,158,000 people. May, June, 11 

the road dollar goes eventually for July and August held reasonably I 
labor and personnel equipment. The near this amount of employment. 1e 
road dollar spreads back through For the remaining months there r 
stone quarries, sand and gravel will necessarily be a considerable 
plants, cement factories, petroleum drop. 
fields and refineries, mines, engages \Vith the funds now in prospect 
rail and water transport facilities, it will not be possible to maintain 
and keeps the wheels of equipment the accelerated rate of the state 
and accessory factories turning. La- highway work for the coming year g 
bor and personnel employment in which has prevailed for the past two 
all of these receives a part of the years. But with a spirit to meet the 
road dollar. situation, there is assurance now o 

There are no intrinsically valuable a large, if not a maximum, employ­
raw materials which go into road rnent program for the coming year. n 
work. The labor, manufacturing It is time to make plans for th :U: 
processes and transportation which coming year in the light of the ex n. 
determine the price of road mate- perience particularly of t~e two I 
rials, are largely made up of em- years behind us. Many kmds o rt 
ployment costs. This is particularly proposals are being submitted .to ~t 

true at this time because road mate- the Bureau by the states t~ write 11 

rials are selling at extremely low restrictive conditions relatmg to ·h 
prices. There are highly competi- employment into the contracts for 1 

tive conditions, surplus supplies, Federal Aid projects. In the effort 
and sacrifice of profits, to keep pro- to offer maximum employment, but 
duction going at reduced rates . On at the same time to protect labor 11 
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rom exploitation, some fundamert-
1 restrictions appear necessary, 

10d the Bureau will accept certain 
JOlicies which are sincerely pro­
,osed to increase and to protect 
bor. 
Under the immediately existing 
nditions, expediting the comple­

!Qn of projects is not so much the 
bjective as providing the maximum 
pportunity possible to absorb Ja­
r. 
Private industry, as a means for 
creasing the number given partial 
mployment, is restricting hours per 
y and days per week. By stag­
ring employment more individu­
receive at least a living wage. 

~oad work does not offer quite 
1e same possibilities, particularly 
1 the vicinity of the larger cities, 
here unemployment is the most 
ute, but some such plan can be 
orked out, and it would be en­
ely feasible to let more projects 
d restrict the hours per day and 

.e days per week, such as an eight­
·ur day and a five-day week. This 
uld carry the work over a longer 
iod for the same total expendi­
e. 

lfhe Bureau will therefore ap­
ve stipulations along the follow­
lines: 

First, the fixing of a fair minimum 
ge scale for unskilled labor only; 
t this should be written into the 
ders and contracts of the con­
ctors. There must be a recogni­
n on the part of the states of the 
r differentials existing between 

states and between sections of 
same state, and no attempt made 

increase a fair rate for this type 
labor under normal conditions. 

1e rates of pay during former 
rs have been reported so that we 
w from existing records actual 

ts as to wage scales wherever 
era] Aid projects have been 

'It. 
econd, an acceptable restriction 
give preference to local unskilled 

r and to residents of the state, 
ilability and other conditions be­
equal. This does not apply to 
skilled mechanics and equip-

nt operators who form the nu­
:us of the contractor's organiza-

' hird, if legal in the state, the 
· reau will participate with the 
1 te on a day labor or force account 
! is on small project s only where 
1 ·h projects can be used as the 

ns to provide quick local em­
ment with reasonable economy, 
which do not require the estab-

ment of camps or too long trans-

portation to the work. This does 
not mean in any way a breakdown 
of the contract system or apply to 
more than a very limited percentage 
of the federal road funds available. 
It is to be strictlv construed as a 
possible emergency method of re­
lieving acute local unemployment 
conditions in the winter and spring 
months. On such projects Federal 
Aid allowances will not be made for 
rentals of machinery or state-owned 
equipment. 

Fourth, a restriction as to hours 
per day and days per week that un­
skilled labor may be continuously 
employed on any project, that is a 
provision or policy of intermittent 
employment. 

Fifth, the Bureau will approve the 
reopening of projects completed if 
Federal Aid balance is available 
within the maximum mileage allow­
ance to place large sized drain pipe 
in roadside ditches which are erod­
ing, the trenches to be back-filled 
with porous materials and the 
ditches obliterated to the greatest 
extent possible, and other better­
ments which are advisable construc­
tion and improve the safety of the 
road. 

Sixth, a restriction which the Bu­
reau will not accept is any disbar­
ment of a contractor from the award 
of a contract because he is a non­
resident of the state, provided he is 
the lowest responsible bidder. The 
Federal Government consistently 
maintains the principle of the award 
of contracts to the lowest responsi­
ble bidder, and this is the only de­
fensible public policy. The Bureau 
is an exponent of the prequalifica­
tion of bidders, and attaches major 
importance to the term "responsi­
ble." 

Seventh, the Bureau will not ac­
cept restriction or limitation to ma­
terials, etc., produced only within 
the state. 

As a further move on the part of 
the Federal Government, I am au­
thorized to state that the allocation 
of the 1933 funds to the states will 
be made as of October 15. 

'While the employment situation 
must now be given first considera­
tion in the road improvement pro­
gram, there are important phases 
which must be given concurrent at­
t ention. The construction programs 
are in general being accomplished 
with constantly hig her standards 
both of design and construction. 
Researches extending to sub-soils, 
the proportioning of materials, effi­
ciency and rates of production, are 
the methods by which resultant 
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higher quality and iowered costs 
have been made possible. 

During the period since its incep­
tion in 1916, Federal Aid funds have 
been directed to the extension of 
highway facilities. Road mileage 
added by types is as follows: 

Federal Aid Roads Improved by 
Types as of June 30, 1931 

Type Mileage 
Graded and drained ............................ 11,248 
Sand-clay (treated and untreated) 7,274 
Gravel (treated and untreated) ...... 29,256 
Macadam (treated and untreated) .. 2,345 
Low-cost bituminous mix .................. 1,574 
Bituminous macadam ........................ 4,196 
Bituminous concrete .......................... 3,427 
Portland cement concrete .................. 28,010 
Block .................................................... 993 
Bridges andi approaches .................... 390 

Total ................................................ 88,713 

]Hore than 51,000 out of 88,000 
miles have been of the pioneer type, 
carrying surfacings of lower type 
than bituminous macadam. 

The rapid extension of surfaced 
highways available throughout the 
year, and the increased motor vehi­
cles in operation, have produced a 
constantly growing income by way 
of gasoline and motor vehicle license 
taxes from the use of the roads 
themselves. 
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There are SIX states which have 
completed to a satisfactory point the 
original 7 per cent Federal Aid sys-
tern, and others will soon qualify. 
T he states, in addition to work on a 
constantly enlarging state system, 
are in many instances contributing 
to the building of state aid or local 
roads, either through funds con-
trolled by the state highway depart-
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tnent, or by fonds a!located directly 
to the county from the road user in­
come. Only in the policy of com­
pletion of the roads in the order of 
their traffic importance lies the cer­
tainty of help in building the local 
or farm roads. 

From recent studies of the road 
income in Vvisconsin, which has im­
portant manufacturing as well as 
large agricultural interests, it is evi­
dent that a major contribution is 
being made to the building of rural 
roads by the residents of cities and 
towns through the use of gas taxes. 
This condition will without doubt 
be found to exist in all of the states, 
and it will soon mean a division of 
road user income to streets within 
municipalities where this has not al­
ready taken place. This division is 
not to be taken as an unfair or an 
unwise diversion if provision is 
made for the control of the fund 
under direction or supervision of the 
state highway department on the 
streets of general traffic use or 
which provide additional facilities 
for the relief of traffic congestion 
within the municipal or metropoli­
tan areas. 

For nearly 10 years road build­
ing has been a major public im­
provement activity, made necessary 
but also made possible largely by 
the increase in the utilization of mo­
tor vehicles. During this period the 
number of motor vehicles has not 
only increased from ten and one­
half to twenty-six and one-half mil­
lions, but the use of the individual 
vehicle has materially increased. In 
the past five years the apparent con­
sumption of gasoline per year per 
vehicle has increased from 444 gal­
lons to 556 gallons. No attempt is 
made to evaluate this in terms of in­
creased mileage, since probably the 
consumption of gasoline by the in­
dividual vehicles has tended to in­
crease because of design, while at 
the same time the consumption has 
tended to decrease because of the 
improved road conditions. 

Such a tremendous increase in the 
number of all types of motor vehi­
cles which have proved themselves 
so adaptable to an extremely wide 
range of utilization could not but 
produce tremendous impacts on our 
social and economic life. \Vithin the 
past five years the ratio of trucks 
and busses to total cars in operation 
has changed but little, and there is 
no evidence of an abnormal growth 
of either of these types. The vol­
ume of truck traffic in the East, 
where transport surveys are avail­
able, ranges around 10 per cent, 
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while in the western states1 survey 
it increased to 16 per cent. This is 
to be expected because of various 
apparent conditions. 

Almost the whole of our knowl­
edge of the effect of motor vehicles 
upon improved roads as structures 
has come within the 10-year period, 
and perhaps the most important de­
velopment so far as the movement 
of heavier vehicles is concerned is 
the sudden change to the use of 
high-pressure pneumatic and balloon 
tires by a large percentage of the 
heavier vehicles. The effect of this 
change upon the rate of depreciation 
and maintenance costs of our high­
ways in the future will be very 
large. The development of these 
pneumatic tires capable of giving 
reliable service under heavy loads is 
a development of which the tire 
manufacturers of the country well 
may be proud. This development is 
changing the designs of the heavier 
vehicles so that we come now to the 
point where we can well agree upon 
legally permissible wheel loads 
which will be of universal applica­
tion. The same uniformity can be 
applied to other regulations of vehi­
cle operation, thus stabilizing and 
perfecting our use of motor trans­
portation facilities. 

Within the year researches ought 
to be concluded or brought to a 
point where they supply the still 
missing information sufficient to 
place the regulation of the heavier 
vehicles on a sound basis with rela­
tion to road design, construction 
and maintenance. 

Contrary to the popular impres­
sion, the concentrated loadings of 
motor vehicles which may legally 
be used on our highways, are not 
increased over the loads which were 
provided for prior to the advent of 
a single motor truck or bus. The 
specifications for the early macadam 
roads of this country generally pro­
vided that a 10 or 15-ton road roller, 
with two-thirds of the weight on 
the rear axle, should be used. 

The report of the Massachusetts 
highway commission for 1893 car­
ries wheel loads per inch width of 
tire as high as 1,800 pounds on wag­
ons in actual use. 

The narrow tired farm wagons of 
the agricultural districts and the 
wider tired but heavier vehicles in 
common use in the cities provided a 
maximum destructive effect on road 
surfaces. The problem of the engi­
neer until the advent of the pneu­
matic tire had been to find a surface 
that would stand up under the con­
stant grinding of steel-tired, heavily 
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loaded vehicles. The rounded gran­
ite cobbles of many city streets still 
bear mute testimony to the tremen­
dously destructive effect of this traf­
fic. We have nothing even ap­
proaching the destructive effect of 
such traffic today on road surfaces. 

Traction tests in Iowa in 1905 r _ 
quired as high as 400 to 500 pound 
pull per ton to move a narrow-tired' 
farm wagon on earth roads in the 
spring. This means that the tire\ 
was literally being pulled throug!i,( 
rather than on, the surface of the' 
road. 

Even the use of the solid rubbe · 
tire should be discontinued except) 
for special conditions where the' 
pneumatic will not serve. 

But this is the engineering side o 1 

the problem. The obtaining of uni­
form regulations as to use may b1( 

more difficult since there are twcJ 
important classes of interests to sa -
isfy; first, the public, which is con­
cerned with its own use of the pa ' 
senger automobile, and which co . 
prises 90 per cent of the traffic, a ·• 
second, the utility organizatio c 
which supply other forms of trans c 
portation, particularly the railroads· 

From a few of the railroads thee ( 
have been vigorous claims of unfa" ~ 
competition of the commercial m 11 
tor vehicle. By and large, the regu 
Iation of the use of the larger mot0 e 
vehicles on the highway is going e 
be determined by the attitude of t 
passenger automobile using publio} 
although such regulation may be t 
an extent promoted and in so~e dl\f 
tails determined by the other mttrlff 
ests. We must secure a harmo 
of operation between the private a i, 
tomobile and the public and privat d 
bus or truck. The controversy O"." n 
common carrier and particularly ins 
terstate common earner movemen le 
whether of passengers or commod 
ties, is a mall and incidental part. a1 
the ,vhoie highway transport utJ} V 

zat:ion, and while regulation may et 
strict the type of movement, tli c 
does not and probably will not_ ti 
move the traffic itself from the h!g~i: 
ways. The thought should be g1v'1 a 
first consideration, in any move~ a 
suppress, severely restrict or m n 
unnecessarily expensive the oper a 
tion of the common carrier, bus ~rt 
truck, that it is the small shipP!ri 1 

and the man or family financtallnc 
unable to operate individual cars 'ah 
trucks that must suffer the loss et! 
highway transportation. Thus 3ha 
pears again the necessity for the ~lo 
ordination of transportation fac1cc 
ties, about which much has alrea'ati 

(Continued on page 12) p 
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- CURING CONCRETE PAVE-
I MENTS 

By R. W. CRUM 
)irector, Highway Research Board 

f In these days the construction of 
,. concrete pavement moves ahead so 
_ pidly, and so much more is put 
s,own in a day or a week than was 
:t e case ju t a short time ago, that 
e)ie problem of securing adequate 
euring of the concrete has taken on 
l ew aspects. Although most high­
~ay engineers still think that the 
Jost favorable curing condition ex­
ts when the slab is kept damp dur-

,t1g the curing period by means of a 
det covering of earth, sand, hay, 

raw, etc., sometimes practical diffi­
Jilties arise that make other meth­
'. s appear attractive. Difficulty in 
~ . 
ti'oviding an adequate water sup-
cJY for keeping some two miles of 
t- ver properly wet; difficulty in se­
l· ring thorough compliance with the 
. ecifications so far behind the crew; 
; d lack of opportunity to inspect 
-e finished work, are some of the 

; ctors that have opened the way to 
5,e use of other methods. 
6 For two years a special committee 

t the Highway Research Board has 
~ en studying "Curing" and gather-
1 g facts concerning the more ex-
o sively used methods. A review 

the available data is presented in 
re progress report of this commit­

e in the Tenth Annual Proceed-
1;gs of the board. 
,o Although research studies have 

t yet progressed to a point where 
"tfinite standards of comparison for 
,1\fferent curing methods can be set 
1 , considerable information is avail­
t le on strength, surfact condition 

d volume change, all of which give 
me indication of curing qualities. 

0Surface applications of calcium 
i loride in regions where the air 

perature and humidity are such 
lat the salt will readily dissolve 

ve been found to produce con­
ete 90 per cent or more as strong 

1 concrete cured with a wet cover, 
ilith no greater changes in volume. 
~~nis method has not been found to 
~ a primary cause of surface scaling 

~
appreciable amounts. Extensive 

rveys show that the percentage of 
al area scaled under either wet 

~rth or calcium chloride surface 
~!ring is very small. If conditions 
· 1nducive to scaling are present the 
'ale is likely to occur under either 
ethod but will probably be some-

3hat more extensive on the calcium 
~loride cured work. 
:1c oncrete cured with bituminous 
1latings, in general, showed strength 

per cent or more of that of wet 
l 
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cured concrete. Volume changes as 
evidenced Q..V temperature ranges. 
dire,t measurement and crack sur­
veys are greater, indicating that 
more frequent shrinkage cracks are 
to be expected unless prevented by 
proper joint spacing. Bituminous 
cured pavements in regions where 
fine sand and subgrades are a dis­
tinctive feature have been examined, 
which s h owed uncracked slab 
lengths as great or greater than 
those on pavements cured with wet 
earth. Coating the bituminous 
covered surface as soon as possible 
with some light colored material 
such as whitewash appears to de­
crease the volume changes. 

Conflicting evidence regarding tht 
strength of concrete cured with cal­
cium chloride admixture, or surface 
application of sodium silicate makes 
the acquisition of further infor­
mation concerning the factors that 
influence the efficiency of these 
methods as respects strength neces­
sary before definite recommenda­
tions can be made. 

The volume changes occurring 
with the use of sodium silicate as a 
curing agent were not great enough 
to make this factor a matter of im­
portance in deciding upon its use. 

SAFETY ON THE ROAD 
It is gratifying that the automo­

bile associations and clubs are devot­
ing much attention to an investiga­
tion of the basic principles of safety 
and responsibility in the operation 
of motor cars. The automobile is 
still in comparative infancy, from 
the standpoint of traffic safety, and 
as in the case of the railroad and 
other mechanical inventions, is at 
times destructive of life and prop­
erty in this preliminary stage. In 
the case of the automobile, as with 
the railroad and factory machinery, 
progress will be made not by pro­
hibiting the inventions, but by mini­
mizing as far as possible their in­
jurious consequences. 

After years of impro\'ement, rail­
road accidents were brought down 
to small percentages. It will be the 
same with motor vehicles. 

Prevention of accidents and the 
solution of the traffic problem have 
many strictly engineering features. 
But the human and regulatory as­
pects are just as important. Grad­
ually the law must close down not 
only upon the reckless, but upon the 
financially irresponsible driver. 

One fact emerges crystal-clear: 
the impelling necessity for substan­
tially uniform regulations in these 
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matters. No longer is automobile 
traffic intrastate; it moves across 
state boundaries at will. Yet traffic 
laws treat the problem as strictly 
intrastate. 

CARBON MONOXIDE TIME 
With the cool weather comes the 

danger of fatalities with the deadly 
exhaust from the automobile motor 
as the cause. 

It is so easy to start up the old 
motor and tune it up while in the 
garage with the doors closed, espe­
cially on a cold day. But this should 
not be done. For carbon monoxide 
fumes work quickly, silently and 
come unheralded. After a certain 
amount is inhaled one becomes 
drowsy and before open air can be 
reached death in most instances oc­
curs. 

Don't start the motor and let it 
run long in a closed garage. And 
be careful when driving with the 
windows closed, as cases have been 
known where passengers in a tightly 
closed car have been overcome with 
gases from the motor while on the 
road. If the atmosphere is right, 
enough gas fumes may seep in and 
do their deadly work before anyone 
is aware of the danger. 

WISCONSIN TO ELIMINATE 90 
GRADE CROSSINGS 

The "Wisconsin highway depart­
ment since the first of the year has 
let contracts or called for bids on the 
construction of 43 railroad overhead 
crossings. The program of grade 
crossing e I i 111 i n at i o n has been 
speeded up so that before the end of 
the year it is expected that contracts 
will be let fo r 90 overhead crossings, 
originally slated for construction 
over a three-year period. Part of the 
cost is being paid by the railroads 
and part from a portion of the gas 
tax set aside for this purpose. The 
\ \ ' isconsin gas tax was increased 
from 2 to 4 cents this spring. 

In addition to the determination 
to remove grade crossings because 
of the serious accident hazard in­
volved, the employment furnished to 
hundreds of men was an argument 
for speeding up the program. 

And there are some folks over in 
the Durango country who are 
mighty proud of the new road con­
structed O\'er Yellow Jacket Hill. 
This was another "sink hole" elimi­
nated from the state's road system 
this past summer with Federal Aid 
co-operation. 
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NEWS 
Traffic is now moving over the 

new grade from Denver to Limon 
on U. S. Highway -IO. Seventy miles 
of this road east of Denver is now 
graded and graveled to standard 
Federal Aid specifications. 

H. C. Lallier Const. Co., Denver 
contractors, were low bidders on 
five and one-half miles of gravel sur­
facing located south of Steamboat 
Springs on U. S. Highway No. 40 in 
Routt County. The bids were 
opened on November 19th. Lallier's 
bid was $99,364.60. Eight other 
contractors bid on the job. 

On November 17th the State 
Highway Department opened bids 
on two miles of gravel surfacing lo­
cated south of South Fork in Min­
eral County. Grant Shields, Denver 
contractor, was low bidder with 
$92,279. The largest item in the 
project was 109,000 cu. yard. of un­
classified excavation. Eight other 
contractors made bids. 

Engineers of the highway depart­
ment have practically completed 
surveys for a new road through 
Clear Creek canon from Golden to 
Idaho Spring. . This is a Federal 
Aid project planned for some future 
date. It will eliminate Lookout 
Mountain and Floyd Hill. 

Plans are being considered for the 
oil surfacing of the Pueblo-Beulah 
highway in Pueblo County. If 
plans are approved the work will be 
done at state-county expense. 

A preliminary draft of the 1932 
highway budget has been submitted 
to Gov. \V. H. Adams. Final action 
on the budget will be delayed until 
Congress acts upon a bill calling for 
$60,000,000 emergency funds to be 
allotted to the states for road work. 

Two miles of highway was blasted 
through virgin road of a mountain­
side along \\ hiskey Creek in Las 
Animas County the past summer. 
Commissioner I. B. Rogers was in 
charge of the work. \\ hen finally 
completed it is said this road will 
enjoy the distinction of being one of 
the finest scenic routes in the state. 
Ultimately it will connect Trinidad 
with the San Luis Valley. 
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OF THE ~ONTH 
Colorado has 2,000 miles of road­

way on its Federal Aid system un­
completed. At the end of this sea­
son 1,400 miles have been paved, 
graveled and graded. 

State highway maintenance forces 
will endeavor to keep Tennessee, 
Berthoud and Gore passes open this 
winter. Heavy equipment has been 
provided for this purpose. 

Resident Engineer H. T. Reno has 
been engaged for e,·eral weeks on 
plans and surveys for a new road 
between Montro e and Ourav. One 
of the improvements planned is the 
elimination of the Kelley's Trail. 
Ask any motorist who has traveled 
this route in wet weather about Kel­
ley's Trail. 

Also, attention might be called to 
the marvelous piece of highway con­
·truction which has been completed 
on \,\' olf Creek Pass, above South 
Fork. Yes, the thrills of the old 
road have been eliminated by the 
construction of a wide, smooth road­
way on easy grade and alignment. 

State highway maintenance forces 
had their fir: t taste of winter now 
the week of November 23, when sev­
eral of the main routes of the state 
were closed to traffic for one or two 
days in some places. John P. Don-

ovan, maintenance engineer, was . 
charge of the field forces engage, 
in clearing snow from the roads i: 
the storm area. The heaviest sno, 
encountered was between Salida an, 
Canon City. 

The district meeting of the Fiftl 
District Commissioners Highwa· 
Assn. was held in Castle Rock o; 
November 14th. Highway Enginee 
C. D. \'ail and Robt. H. Higgim 
maintenance head of the highwa· 
department, addressed the meetin~ 

Hamilton & Gleason, contractors 
ha,·e a crew of fifty men working 0 1 

the grading project through Ut 
Pass, in El Paso County. Tw1 
steam shovels are in use on the jo~ 

Governor \\'. H. Adams ha, 
named twelve delegates to represen 
Colorado at the annual connntioJ 
of the American Road Builders As 
sociation in Detroit, January 11 t, 
15. Those named are: Charles [ 
Vail, state highway engineer; \Vi 
liam \Vhalen of Gunnison; Fre 
Pierce, Durango; I. F . Hain 
Rocky Ford; Sam Chapman, C 
han; \\'illiam A. Carlson, Greele 
Lynn Kennedy, Rifle; Andrew Lin 
strom, Dillon; \\'. I. Gifford, H 
perus; John R. Browne, Edgewate 
Fred 0. Pearce, Brighton, and H 
man Empirius of Alamosa. 

A link of the Decker Springs-Buffalo highway recently completed by the U. S. Bur~~( 
of Public Roads in the Pike National Forest. This road is heavily traveled by toun.st._ 

and sportsmen during the summer months. • 
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raig Bradford 
Dies Suddenly 

• BY EDITH SAMPSON 

IDRAIG BRADFORD has 
: crossed the range, he has rid-
I den over the Great Divide. 
\1robably no man in Colorado was 
l<ore truly a lover of the outdoors 
1d more a part of the mountain 
nd. 

tlFor many years city superintend­
nt of Den\'er's mountain parks, 
iid, for the past few months, a 
eember of the staff of the State 
tSghway Department, Mr. Bradford 
l)veled more than fifty thousand 
0le a year over the highways and 

1Vays of the state. 
Fair days saw him skimming over 

r\ road towards the rising sun, 
J rms found him at midnight fight­
t~ snow blockades shoulder to 
v ulder with his men, and forest 
>~s brought him to the front of the 

ht. 
,aAlways cheerful and with a 
:ninkle in his eye, hi · popularity 
ojh the mountain folk was legend. 
\.Jello, Craig!" men would cry, as 
t- ---

he waved a hand in passing or drew 
up beside the road, while someone 
poured a tale of trouble into his 
sympathetic ear. His was a listen­
ing soul, for, unimpressed by his 
own importance, he always had time 
for the other fellow. 

Like all lovers of the ottt-L1f-doors, 
he was a simple man, but. simplt> like 
a mountain, with the grandeur of 
one who has more to giYe than to 
take. He had, too, the pure clarity 
of the mountain pools, washed clean 
of deceit and duplicity. 

Riding beside him on one of those 
daily mountain trips, you were sure 
to hear him say: "I never get tired 
of this trip. I Joye it. And the 
strange thing is, though I go over 
this trip day after day, it's never 
twice the same!" 

At the end of a long day in the 
open he came hack home, over in 
Rifle, sighed and said: "It's been a 
great day. I love it here-think per­
haps I'll spend the rest of my life 
right here in this part of ~he state." 

And there he watched the setting 
sun, and not long after it had disap­
peared behind the wall of mountains 
Craig Bradford followed it- \Vest. 

l\1r. Bradford passed away on No­
,·ember 11th, while engaged in a 

:c -------------------, 'i 
·e 

construction project at Rifle. His 
son, Edward T. B~adford, 22 years 
old, lost a race with death to his 
father's side. After receiving a mes­
sage from his mother that the elder 
Bradford was ill, he started for Rifle 
from Denver at 1 A. M., less than 
an hour before the death. 

·_starting. his engineering service 
with the city of Denver as a chain 
boy on a surveying gang, Mr . Brad­
ford became a veteran employe of 
that city. He w orked hi · way up to 
a position in the city engineer',; of­
fice, which he held until he was 
transferred to the park department. 

He had been in charge of the 
mountain parks nine years and was 
responsible for many of the im­
provements which brought this sys­
tem into national prominence. 

l\Ir. Bradford was horn in New 
York. The familv moved to Lead­
ville when he was·a bov, and in 1893 
came to Denver. He received most 
of his education in the Denver pub­
lic schools. His father, Edward T. 
Bradford, died many years ago. 

His mother was elected several 
times as head of the state school de­
partment and is active in educa­
tional circles. She li\-es at 5069 
Newton Street. 

Contractors, County Commissioners, 

Engineers-

THOMPSON 
CULVER TS 
- made of the F I N E S T of 

Steels. 
- made hy our large Denver 

factory with 53 years' manu­
facturing experience. 

- made to meet ALL Federal, 
State and County specifica­
tions. 

Specify Thompson CullJerts­
Always! 

Prompt 
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Delivery 

Write 
for 

Quotations 

HOMPSON MFG. CO. 
Established 1878 

e~001 LARIMER ST. DENVER, COLO. 
ist. 

Our ... 

PAINT 
Meets Federal and State Highway specifi­

cations for all purposes. 

Phone, wire or write 

Colorado Paint 
Conapany 

D. M. Lemen, Pres. L. L. DeRemer, Vice-Pres. 

Phone Tabor 6889 1810 Blake St. 

Denver, Colorado 
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Current Phases Of 

Highway Building 

burdens or restrictions ought not be 
imposed on either privately or pub­
licly owned vehicles because the 
freedom of interstate commerce and 
the proper regulation is of supreme 
economic importance. 

Rocky Mountain National Park anF 
the rebuilding of the eastern en, 
trance road to Yellowstone N atio11• 

al Park. Thirty-three construction 
jobs were completed. (Continued from page 8) 

appeared, and in which certain 
movements are taking place, but 
which needs to be stimulated by offi­
cial and legal action. 

There has already developed fric­
tion over the matter of highway ve­
hicle movements between states. 
At present in 9 states full reciproc­
ity is granted for all vehicles, in 20 
for all except those operated for 
hire, in 17 except those operated for 
hire and privately operated commer­
cial vehicles, and in 3 except those 
carrying passengers for hire. The 
tendency against full reciprocity for 
the movement of vehicles operating 
interstate is wrong in principle. 
Given uniformity of regulation as to 
the sizes, weights, financial respon­
sibility, and all other details which 
would go to make up a specification 
for a desirable public operation, 
there ought to be full reciprocity 
granted between states. No objec­
tion could be raised to the division 
of the fees imposed in payment for 
doing business on the public high­
ways between states affected. This 
would be fair. But more serious 

E'roJ.1'0. 
149-E 
150-D } 
F. L. H.P. No. l 
216-B 
248-AR&BR 
288-AR 

:Location 
West of Strasburg 
South of Elk Springs 
West of Holly 
North of Salida 
Northeast of Brush 

One of the principal objectives of 
the Federal Highway Act is to de­
velop continuity of communication 
over the roads between the states, 
and any unnecessarily restrictive or 
retaliatory measures would tend to 
break down the very interest which 
is sought to be served by the federal 
contribution. 

Colorado's delegation in Congress 
has been asked to strive for an in­
creased federal road building ap­
propriation. The need for an emer­
gency federal appropriation has 
been placed before the President's 
unemployment committee by Gover­
nor Adams. 

The U. S. Bureau of Public Roads 
experienced its greatest year of ac­
tivity in this region, according to A. 
E. Palen, district engineer. Expen­
ditures of the bureau reached four 
million dollars and more than 2,000 
persons were given employment. 
The largest projects were the con­
struction of the Trail Ridge road in 

PLANS FINISHED 
Tn>• 

Gravel Surf. & Underpass 
Gravel Surfacing 
Gravel Surfacing 
Gravel Surfacing 

Five miles of Federal Aid con, 
structed pavement west of Las Anil 
mas, on U.S. Highway No. 50, wa; 
opened to travel on November 18th 

Driscoll Const. Co. of Pueblc 
completed four paving projects thi 
past season. These included 0111 

west of Rocky Ford, another west o 
Las Animas and two within the cit• 
limits of Pueblo. · 

The road between Gypsum an, 
Cattle Creek has been designated a 
a state highway. At times this roa 
has been used as a detour when th 
main highway through Glenwoo 
canon has been blocked from sno, 
and rock slides. 

A plan whereby $50,000,000 wort 
of road construction can be carrie 
out in Colorado during the next fiv 
years was recently :;ubmitted to th 
State Highway Advisory Boan 1 
The money would be borrowed fro, 
the U. S. Government and repaL_ 
from future federal aid allotments. -

I 

/ 
Paving & Overhead R.R. Crossing 

Length 
4ml. 
4ml. 

10 ml. 
14ml. 
3ml. 

STATUS OF FEDERAL AID PROJECTS UNDER CONTRACT . 
Appro:a:, E'erOent :l"'roj, 

:l"'roJ, 1'o. :Location Length 'l'ype Contractor Cost Complete 1'0. ... 
2-Rll South of Trinidad 3.130 ml. Paving J. H . Miller & Co. $ 89,063.70 89 2-Rll 
2-R12 Bet, Aguilar & Walsenburg 4.503 ml. Paving Orman Const. Co. 192,443.50 100 2-R12 

57-R4 & f West of Lamar 4.801 ml. Paving Pueblo Bridge & Const. Co. 130,690.50 71 i 67-R4 & 
168-BCR 168-BCR 

68-B South of Saguache 3.290 ml. Gravel Surfacing H. C. Lallier C. & E. Co. 74,428.75 30 68-B 
71-C Bet. Durango and Mancos 4.965 ml. Gravel Surfacing J, Finger & Son 86,146.75 88 71-C 
79-B East of Colorado Springs 12.248 ml. Gravel Surfacing Chas. B. Owen 143,370.05 81 79-B 
91-AR East of Trinidad 5.613 ml. Oil Processed Pople Broe. Const. Co. 77.655.05 96 91-AR 

134-AR&C West of Burlington 11.17 4 ml. Oil Processed Surf. H. C. Lallier Const. Co. 111,217.20 100 134-AR& 
134-E East of Limon 5.052 ml. Gravel Surfacing Bedford & Woodman, Inc. 31,426.40 44 134-E 
144-G Bet. Forks & Colo.-Wyo. Line 13.204 ml. Gravel Surfacing Morrison-Knudsen Co. 248,078.00 97 144-G 
145-C East of Rifle 14.901 ml. Grading & Grav. A. R. Mackey 271.703.80 32 145-C th 149-F Bet. Strasburg and Peoria 10.745 ml. Gravel Surfacing H. c. Lallier C. & E. Co. 198,660.00 88 149-F 
149-H East of Deertrall 18.565 ml. Gravel Surfacing Hamilton & Gleason 240,319.15 80 149-H 
150-C West of Craig 6.893 ml. Gravel Surfacing J. Fred Roberts & Sons 120.139.05 4:! 150-C ca 
161-A Bet. Granby and Tabernash 6.663 ml. Gravel Surfaced J. H. Mlller & Co. 76,909.90 90 151-A 
151-B Bet. Fraser and Granby 3.925 ml. Grading & Surfacing Utah Construction Co. 63,954.80 88 151-B 
158'-B Bet. Hartse! & Plorlssant 10.319 ml. Gravel Surfacing J. H. Miller & Co. 133,380.70 60 158-B 
181-A In Idaho Springs 1.876 ml. Paving J. Fred Roberts & Sons 93,749.55 20 181-A 
189-C West of Hayden to County Line 7.534 ml. Gravel Surfacing F. L. Hoffman 115,356.94 93 189-C fo1 211-B South of Craig 2.725 ml. Gravel Surfacing Utah Const. Co. !13, 720.40 65 211-B 
242-D Bet. Mack & Colo.-Utah Line 9.883 ml. Gravel Surfacing Hinman Bros. Const. Co. 124.552.36 94 242-D 
242-E West of Fruita 4.243 ml. Gravel Surfacing Wallace Const. Co. 54,907./i3 100 242-E or, 
245-AR West of Las Animas 4.544 ml. Grading & Oiling Driscoll Const. Co. 94,398.85 87 245-AR 
248-C Between Buena Vista a nd Salida 3.944 ml. Gravel Surfacing Pantle Bros. 48,820.50 21 248 C qu 
251-D East of Boulder 0.284 ml. Paving Collier-Latimer ~5,598.50 100 251-D 
258-I Bet. Montrose & Gunnison 2.481 ml. Gravel Surfaced J. H. Mlller 50.272.60 79 258-1 ma 
258-I2 East of Montrose Concrete Box Culvert Hinman Bros. Const. Co. 8,455.50 88 258-I2 
258-J West of Cerro Summit 5.796 ml. Grading and Gravel Lumsden Hall Const. Co. 107,027.30 84 258-J Cc 259-B Bet. Gunnison and Parlin 9.587 ml. Gravel Surfacing Cole Bros. 184,503.00 54 259-B 
:!63-C East La Veta Pass 5 ml. Gra\·el Surfacing State Forces 1 () 263-C 
265-E West Bayfield 2.950 mi. Gravel Surfacing J . H. l\Iiller & Co. 97,839.0G 76 265-E 
270-E Bet. Del Norte & J\Ionte Vista 8.663 ml. Gravel Surfacing Mountain States Const. Co. 10:l,199.10 6~ 270-E IJ 278-AR&C East of Cheyenne Wells 8.409 ml. Oil Gravel Surfacing W. F. Pigg & Son, Inc. 116,829.21 100 278-AR6 
278-D West of Cheyenne Wells 21.913 ml. Gravel Surfacing A. R. Mackey 93,563.30 44 278-D 
282-I South of Craig 1.981 ml. Gravel Surfaced Utah Construction Co. 70,225.16 87 282-I 
292-D Bet. Wolcott and Avon 9.834 ml. Graded Surface Utah Const. Co. 159,143.40 74 292-D 
295-E South of Alamosa 7.627 ml. Gravel Surfacing Mountain States Const. Co. 71,049.5 6 84 295-E 
296-AR&BR South of Pueblo 4.372 ml. Paving New Mexico Const. Co. 154.509.00 23 296-AR-
296-D South of Pueblo 8.348 ml. Gravel Surfacing Cole Broe. 84,815.10 99 296-D We 298-D Bet. Del Norte and Durango 4.100 ml. Gravel Surfacing H. C. La.Iller 164,814.00 80 298-D 
298-F E a st of Bayfield 5 ml. Gravel Surfacing Wood, Morgan & Burnett C. Ca 66.920.85 95 298-1<~ -Page 12 COLORADO HIGHWAYS December, 1~-
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STATE HIGHWAY DEPARTMENT 

Financial Statement November 30, 1931 
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BALANCES 
State Treasurer ....... . .... ... ... $ 885,930.15 
County Time Warrants . .......... 10,333.42 
Revolving Fund.................. 9,500.00 

Total Balances........... .. . . $ 905,763.57 

RECEIPTS 

U. S. Government ................ $4,599,281.30 
Gas Tax . ........................ 3,958,878.69 
Internal Improvement. . . . . . . . . . . . 43,800.00 
Highway Receipts . ............... 158,459.21 
Bus Licenses. . . . . . . . . . . . . . . . . . . . . 19,188.96 

Total Receipts.... ......... . . . 8,779,608.16 

Total Balances and Receipts...... $9,685,371.73 

DISBURSEMENTS 
Federal Aid Projects ............. $6,445,109.56 
State Projects. . . . . . . . . . . . . . . . . . . . 844,886.22 
Maintenance ........ ... ...... .. .. 1,197,834.06 
Maintenance Equipment. . . . . . . . . . 280,490.66 
Property and Equipment. . . . . . . . . 41,098.05 
Surveys . . . . . . . . . . . . . . . . . . . . . . . . . 32,179.37 
Traffic Signs and Census. ........ 19,285.31 
Administration . . . . . . . . . . . . . . . . . . 174,647.6·6 
Compensation Insurance... . ...... 27,165.56 
Legislative Relief. . ....... ....... 2,067.35 

Total Disbursements .. . .. .... . 

BALANCES 11-30-31 
State Treasurer ......... .... ... . . $ 602,274.51 
County Time Warrants ..... . .. ... 8,833.42 
Revolving Fund. . . . . . . . . . . . . . . . . . 9,500.00 

Total Balances ..... ... ...... . 

Total Disbursements and Balances 

3% SPECIAL GAS TAX FUND 

$9,064,763.80 

620,607.93 

$9,685,371.73 

tRecelpts .... . ... .. .. ..... ... . .. .. . ... .. . .. ... $ 263,823.21 
Disbursements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125,424.19 

Balance . .................... .. ...... . ... $ 138,399.02 re 
::JI 
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(Mm n,pper-barinc pun: Iron ff,,, 

q_ulrcmeatl ln all 11CCepted apeciAca• 
lion• for COfflllated metal culverts), 

They 
Outlast 
the 
Roads 

Normally, GOHI Corrugated Culverts outlast 

the roads under which they are laid. What more 

can be asked of any culvert? 

GOHI Culverts that have been in the ground 

for more than twenty years show little or no deteri­

oration today. The reason is: The rust-resisting 

qualities of the base metal from which they are 

made. Its guaranteed analysis is 99.90% Pure Iron­

Copper Alloy. 

Ra DENVER STEEL AND 
IRON WORKS 

R-
West Colfax Ave. and Larimer St., Denver, Colo. 

COUNTY SUPPLIES 

LEGAL BLANKS 

GENERAL PRINTING 

BLANK BOOKS 

The 
Bradlord•Robinson 

Printing Co. 

J. (RED) WILLiills 

Traveling Repreaentative 

1824-38 Stout St. Denver 
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Heavy Out~ 
Perlormanee!· 

DO you ever find yourself up again ta fine grading 
job? Koehring Independent Crowd and Hoist en­

abled the 501 on the job shown above easily and quickly 
to shave the subgrade with an accurate four-inch slice. 

All other kinds of tough jobs are Koehring jobs too. 
Deep excavations requiring a high lift with dip- Shovel Capaoltles-Line-o/-Plale struck measure. Shoclt 

Per beyond and above the end of boom rock absorber on boom. Quickly con1'ertible lo crane, dragline or 
' pull sho1'el. Other dipper si~es on proportionate stick length,. 

handling and quarry Work, and regular highway No. 301-% yd. dipper on 16 ft. stick, or 1 yd. (light) on 14 
ft. stick. Wisconsin 75 H.P., 4 cylinder gaaoline engine, 51/.i" 

grading On all kinds Of Shovel Work You x 6 1/2", 1060 R.P.M. (Mfr's. rating). 
- • No. 401-1 yd. dipper on 16 ft. stick. Wisconsin 100 H.P., 6 

meet the Conclusl·v:e £act that the Koehring IS. , cylinder gaaoline engine, 51/4" x 6 1/z", 10"'5 R.P.M. (Mir's. 
rating). M.A.N. 94 H.P., 4 cylinder Diesel engine, 6" x 8" 

din l h rJ D h lf (Mfr'•· rating). OUtstan g y, t e neavy Uty S OVe • No. 501-1 1/4 yd. dipper on 16 ft. stick. Wisconsin 100 H.P., 4 
cylinder gasoline engine, 6"x7", 1075 R.P.M. (Mfr's. rating). 

- built for heavy duty operation and long, fr.ft;~· ra1J!.'g)~.P., 4 cylinder Diesel engine, 6 !/2" x 8o/4" 

d dabl . 1i£ No. 601-1 1/2 yd. dipper on 16 ft. stick. Wisconsin 128 H.P., 6 epen e Service e0 cylinder gaaolme engine, 6" x 7", 925 R.P.M. (Mfr'•• rating). 
M.A.N. 115 H.P., 4 cylinder Diesel engine, 6 1/z" x s•/4" 

(Mfr'1. rating). 

'FROM whom you buy equipment is equally as important as what equipment you buy! 
National Equipment Corporation lines are handled only through representatives of finan­

cial responsibility, equipped and willing to maintain localized service to N. E. C. standards. 

WILSON MACHINERY COMPANY 
Telepbones: Tabor OS3S•OS36 

1936 MARKET STREET DENVER, COLORADO 
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