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INTRODUCTION. 

The practice of issuing bonds for highway and bridge construction 
by counties and their subdivisions has become common. In 1,230 
counties, or 41.1 per cent of all the counties in this country, there were 
outstanding highway bonds on January 1, 1914. The total amount 
of such bonds voted,! as ascertained by the Office of Public Roads up 
to that date, was $286,557,073, of which township bonds alone 
amounted to $57,153,718. The amount of outstanding local highway 
bonds on January 1, 1913, was approximately $202,007,776. This 
amount was increased during the year 1913 by current issues noted 
below, but was also slightly decreased by maturing payments. 

The county highway bond is essentially a municipal bond; that is, a 
bond issued by a public corporation. Statistics indicate that all 
municipal bonds constitute about 20 per cent of the total of all bonds 
issued, while Government bonds are about 10 per cent. Municipal 
bonds are regarded as excellent investments and are frequently used 
by banks as asecond reserve. The amount of highway bonds issued 
is indicated by comparison with the $79,741,688 of irrigation and 
drainage bonds authorized in the interval from 1907 to 1912, inclusive. 

'“WVoted”’ is almost equivalent to ‘‘issued,’’ except in State highway bonds. The difference between 

bonds voted and bonds sold in 1912 was a little over 3 per cent. 

5 
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The progress of the local highway-bond movement is further indi- 
cated by the diagram of first issues for the interval 1900-1913. 
Dates of first issues were reported, however, for only 579 counties. 
First issues for 1912 and 1913 are practically complete. (PI. I, fig. 1.) 

During the past three years county, district, and township highway 
and bridge bonds were voted as follows: 1911, $29,200,022; 1912, 
$32,022,703; 1913, $50,445,756; making a total of $111,668,481. 

There have also been voted State highway bonds which now total 
$158,590,000.1. The grand total of all highway bonds voted and 
reported to the Office of Public Roads to January 1, 1914, is, there- 
fore, $445,147,073. 

There is given in Appendix A of this publication a list of all the 
State highway bonds with their dates of issue, terms, and nominal 
interest rates, together with other pertinent information concerning 
the issues. 

In Appendix B are given three lists of local highway and bridge 
bonds. First there is a list of county and district highway and bridge 
bonds voted to January 1, 1914, with their terms and interest rates 
where reported. A similar table of township bonds is next presented. 
In aseparate table is a list, by counties, districts, and townships in the 

several States, of highway and bridge bonds reported voted during 
each of the years 1912 and 1913. 

The approximate distribution of local highway bonds is shown in the 
map, Plate II, by counties. State highway bonds are not included. 

In collecting data for this publication the Office of Public Roads 
corresponded directly with county and township officials and the 
tables of bonds were submitted to State highway officials and other 
State officials for corrections and additions. Many county officials 
failed to state the term of the highway bond issues; it was found, 

however, that the mean term for approximately $47,000,000 issued 
prior to 1913 was 24.8 years. For the years 1912 and 1913, the term 
of issue, the number of issues, and the total amount issued by munici- 

palities with complete reports are presented in the following table: 

TABLE 1.—Bond issues during 1912 and 1913 in counties, districts, and townships, with 
complete returns. 

Total number | Terms of Total amounts 
of issues. | issues. of issues. 

ee || O-VCAleenne peas $442,175 
100)" |) 10-year-2 2-2 22-22 5, 165, 383 
13 PO=ViAt ans. seer 1, 266, 500 
GSig|p20-yiea ree eee 8, 906, 538 
oly |P20-Viealae. -e eee 5, 518, 150 
45) \ 30-year. 22-2 5<2 7,399, 000 

1D) HW SOGIGS soc.ceese 15, 300, 819 
47 | Above 30-year... 7,170, 971 
47 | Other term....-.- 1,816, 541 

1 Including $3,415,000 issued by Connecticut, Massachusetts, and New Hampshire in 1913. Massachusetts 

authorized, in 1912, $5,000,000 to be issued during the years 1913 to 1917, inclusive, which is part of the total 

given. New York’s second $50,000,000 will probably not be entirely issued for several years, 
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These figures represent 61.2 per cent of all the counties, townships, 
and districts reporting bond issues during 1912 and 1913. 

The reports on the mileage of road constructed from the proceeds 
of local bond issues are very incomplete and in many instances con- 
tradictory. After eliminating all reports which were obviously 
incorrect or defective, a list of counties and districts giving complete 

returns of classified mileage of roads constructed has been made. A 
similar list for township work has also been made. These two lists 
are presented in Appendix B. It is quite probable that omissions in 
reports from counties and their subdivisions concerning mileage 
built are due in part to the frequent changing of local officials. 

It will be seen from the diagram of first issues (Pl. I, fig. 1) and 

from the fact that probably over 80 per cent of local bonds for high- 
ways and bridges are still outstanding (see p. 3), that the highway 
bond movement has yet to meet the test of repayment. The maxi- 
mum outlay for retirement of outstanding highway loans will appar- 
ently be reached in about 20 years. 

If highway bond issues are to continue successfully, certain fun- 
damental principles require attention. They are, therefore, discussed 

briefly in this publication. Necessary information is presented in 
considerable detail with illustrations and tables to guide highway 
officials in borrowing and expending highway funds. 

COUNTY HIGHWAYS. 

The highways of a county may usually be classified into main 
market roads, intercounty roads, and neighborhood roads. A rela- 
tively large percentage of the total mileage—more than 80 per cent in 
many counties—may be classed as neighborhood roads, which are 
either feeders to market roads or crossroads of relatively small impor- 
tance. The intercounty roads are usually in part also main market 
roads. The market roads are, therefore, the roads for which the 

question of borrowing money frequently arises. The total mileage cf 
main market roads varies greatly from county to county, but usually 
does not exceed 150 miles. 

The distribution and individual lengths of market roads is of much 
importance to the highway engineer, who must plan for improve- 
ments. Rules can not be Jaid down which will apply universally for 
the selection of such roads. The area served by a given market 
road depends upon the length of the road and the form of the road 
network, which, in turn, is largely governed by topography and the 
situation of shipping points. In regions where the public land 
survey system prevails the roads very generally follow the section 
lines and radial roads are not common. 

It is usual to find from four to eight main market roads radiating 
from market centers. The average number of such roads of consid- 
erable length is about six for each shipping point. The traffic on 
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radial roads will tend to vary inversely with their number. Plates 
IV, VI, and [X show the distribution of the main market roads in 
three counties. 

ECONOMIC VALUE OF THE MARKET ROAD. 

The service rendered by highways radiating from a town may be 
measured directly by the tonnage which is hauled over them; and 
their economic importance 1s indicated by this tonnage and varies 
directly with it. There are two ways of computing the tonnage of 
traffic on a road: (a) By actual count, and (b) by determining traffic 

areas supplemented with producers’ and merchants’ estimates of 
tonnage. 

The actual count of traffic determines the average number of teams 
hauling produce each day, their loads, and the average distance 
traveled. From the count on a sufficient number of days a close 
estimate of the average annual traffic may be had. 

TABLE 2.—Tvafjic record of seven unimproved roads. 

| ers 
Dee chants’ Reported 

Road Leneth | Lous per pcieee Equiva- | and pro-| Traffic | costs 
No Location.1 aan day, each (nearest lentannual ducers’ area (cents 
ra *g area. mile) ton-miles. | estimates) (acres). | per ton- 

: | (ton- | mile). 
miles). 

1 | Lauderdale County, 
AAs s(2) dees eee 28.3 58 10 367,894 | 228,046 | 154, 432 16.0 

2 | Booneand Story Coun- | 
leeentiess Towa) eesee 45.1 10 2 162, 342 105,662 | 113,521 37.2 

3 | Cumberland and Sa- | 
gadahoe Counties, | | 
WNiGS (@) eesaasoccuseue 32.1 18 4 PP LEN oe Sook 38, 182 23.6 

4 | Leflore County, Miss. | 
8) Jaane pno us aanesaase 24.1 33 7 197,386 | 90,628 | 60,736 36. 2 

5 | Montgomery County, | 
IMG (UD) fener 5.4 21 2 14,044 | 5,892 | 12,531 26.0 

6 | Muskingum County, | | 
OIG) (Oypesanccsasce 20.9 28 6 11S 0265) 1325 7k: 41, 952 28.0 

7 | Jackson County, Oreg | 
ae ea nash tet | 50. 5 | 11 4 51, 810 32,170 73, 881 36.6 

— | eee eee 

Totals and aver- | 
ALES ans ea | 206. 4 26 Hull ssl sile\ O53 eae een 495, 235 29.1 

1 Numbers in parentheses indicate the number of traffic areas. 

From a map, supplemented by field observations, the traffic area 
served by a highway may be determined. This is the area on 
which originates market produce and for which supplies must be 
hauled from market. Ina wheat country, for example, the average 
annual wheat acreage tributary to a highway will determine approxi- 
mately the principal market traffic. Even a rough estimate of the 
traffic area is valuable for determining the relative importance of 
highways and indicates the order in which their improvement should 
be undertaken. It is also an excellent check on traffic count. 
Traffic data for a number of roads recently investigated by the 
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Office of Public Roads are given in Table 2. Actual traffic count 
was made four times for seven consecutive days on all the roads. 
The traffic areas, traffic estimates, and the hauling-cost data were 

determined in the field. The weight derived from loaded teams and 
motor trucks only is entered in this table, and the ton-mile hauling 
costs include a slight increment for loading and unloading. 
Highway improvement with borrowed money must be regarded as 

an investment. The only way, however, that a measurable income 
arises from the investment is by the reduction of hauling costs. 
From the standpoint of public economy the annual cost of hauling 
represents the operating expenses of the road system. The direct 

return upon the highway investment, then, is the reduction in oper- 
ating expenses. This difference between the old hauling costs and 
the hauling costs over the improved roads is a real saying to the 
community. In the language of railroad bookkeeping, this differ- 
ence is an operating income to the community. It is invariably 
true that the improvement of market roads is followed by an 
increase in annual tonnage, so that estimates based on the existing 
tonnage are usually conservative. Doubtless much more money 
can be spent for well-planned and well-built roads without over- 
capitalizing them. 

The unit in which hauling costs are measured is the ton-mile. The 

cost of hauling a ton 1 mile on a poor road probably varies on an 
average from 20 to 35 cents. (See Table 2.) It depends on the con- 
dition of the road and changes greatly during the year. Recent 
figures for hauling over unimproved roads in the mountain regions 

of West Virginia and Kentucky also show seven instances where the 
cost per ton-mile varied from 23 to 37 cents. Ton-mile costs as low 
as 10 cents are common in Europe on first-class highways. Even 
with the extreme variations of wages it is doubtful if the cost per 
ton-mile anywhere in this country on an adequately improved road 
exceeds 15 cents. Cross ties were hauled over improved gravel 
roads in Spotsylvania County, Va., in April, 1913, for about 12.7 
cents and less per ton-mile, and apples were hauled by motor trucks 
on good roads in Jackson County, Oreg., in October, 1913, for a little 
more than 11 cents a ton-mile. 

To understand how many tons a highway can carry in a year, 
assume a market town from which radiate six roads uniformly dis- 
tributed and 12 miles long. There is then a circular traffic area of 
12 miles radius and each road serves theoretically one-sixth of this 
area, which is 75.4 square miles. The average haul for each separate 
road is about 8 miles. (See p. 8.) If each acre tributary to this 

road supplies only 200 pounds of produce, which must move to 
market an average distance of 8 miles, the road carries an annual 
traffic of at least 38,605 ton-miles. Another way to view this traffic 
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is to divide the total number of tons by the number of hauling days, 
which is usually taken at 300. With an acreage yield of 200 pounds 
there result 16 tons per day which may be assumed to move an 
average distance of 8 miles. This would make a total of 128 ton- 
miles daily. The daily average weight over the entire road is there- 
fore about 10.7 tons. The tonnage hauled is the most direct and 
reliable basis from which to determine the economic value of a road. 
(See Table 2.) 

It is common to find that when a poor market road is improved 
the cost of hauling is reduced by from 2 to 10 cents per ton-mile. The 
saving to the community during a year can then be readily computed 
for each mile. (See Pl. III, fig. 2.) 

Table 3 shows the annual saving per mile and the capitalized 
amount of this annual saving at 5 per cent interest for daily traffic 
varying from 5 to 80 tons. 

TABLE 3.—Annual saving per mile in hauling costs at 5 cents per ton-mile reduction. 

Total pee Total : 
Tons per | saved in Cabier Tons per | saved in Capitar 

day. year Of | 5 3 cent day. yearot jpeeeoas t 
300 days. | ° P 300 days. |.2 PEt cene- 

5 $75 $1, 500 45 $675 $13, 500 
10 150 3, 000 50 750 15, 000 
15 225 4,500 55 825 16, 500 
20 300 6, 000 60 900 18, 000 
25 3795 7, 500 65 975 19, 500 
30 450 9, 000 70 1, 050 21, 000 
30 525 10, 500 75 1, 125 22, 500 
40 600 12, 000 80 1, 200 24, 000 

If the roads do not radiate uniformly from a town it is evident 
that in a uniformly producing area the traffic lost to one road must 
go over some adjoining road. However produce is distributed along 
the road, in general, the portion of the road nearer the market will 
receive much more use than the distant portion. The first few miles 
of radial road from a town are also much used by vehicles other 
than market vehicles. 

Although a very important matter, the average haul on a market 
roadis somewhat difficult to determine. It may be estimated from 
the maximum hau! or the known radius of the traffic area,t and may | 
usually be assumed to be two-thirds of the average maximum haul. 

To show further the service which market roads render to a com- 
munity, there is given in Table 4 the yearly and daily tonnage pass- 

1Tn Bulletin No. 49 of the Bureau of Statistics of the U. S. Department of Agriculture, entitled “Cost 

of Hauling Crops from the Farms to Shipping Points,’’ the average haul is assumed to be the radius of 

the circle whose area is one-half the area of a circle whose radius is the maximum haul. The average haul 

is then about seventy-one hundredths of the maximum haul. If all produce on a traffic area of one-sixth 

of a complete circle were hauled directly from the point where it originates to the market at the center, 

the resulting average haul would be sixty-seven hundredths of the maximum haul, which is the radius of 

the sector. If all produce were first concentrated on the middle radius of the sector, the average haul 

resulting would be sixty-four hundredths of the radius. 

— 

: 
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Fic. 1.—DIAGRAM SHOWING NUMBER OF FIRST HIGHWAY BOND ISSUES IN COUNTIES 

BY YEARS. 

FIG. 2,.—POOR MACADAM CONSTRUCTION OF 1911 AFTER 1 YEAR. 
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ing over six market roads assumed uniformly distributed about a 
market center and extending from 1 to 15 miles through a territory 
each acre of which yields the same weight of market products. 

TaBLE 4.—Theoretical average tonnage on each of six uniformly distributed market roads. 

Uniform yield per acre of— 

One-tenth ton. One-fourth ton. One-half ton. 

Maxi-| Aver- 
mum} age Tons hauled Tons hauled Tons hauled 
haul. | haul. per day. per day. per day. 

Total Total Total 
tons per tons per tons per 2 
year. Over | Over year. Over | Over year. Over Over 

first | eighth first | eighth first eighth 
mile mile. mile. | mile. mile. mile. 

1 0. 66 SBE OO fea ee 88.8 Opals lee a Se 167.5 S345 |-ae- = aes 
2 es? 134.0 AQP Eee one 335. 0 00} eee 670. 0 De (Es ees seer 
She 2500 301. 6. (oa eee Sear 754. 0 DEA0 aS ee oe 1, 508. 0 eR nase ee | 
4 2. 67 536. 2 7A ee ee 1,340.5 AL SGU see 2,681.0 Si(dlkc| so see tee 
5 Buoe 837.8 DE eeoeeas 2, 094. 5 GES 7aleceen as ASOSO MW asian eens ee ee 
6 4.00 | 1,206.2 Sis fost aoe ae 3,015. 5 OO ni Ree eos GAOSINON IM 1990 Re 
7 4.67 | 1,642.2 G45} lean Sace 4105355 |lonocn| pee SOMO | P76 WG. ease 
8 5.33 | 2,144.8 eel: O885 |) 25e36250) | le 76 PSI LOS 2440n| soos 52 4,25 
9 6.00 | 2,714.5 9. 00 DD) OntSOn3)| 22: DL 6788 lsSor2s0u|) 40502) |e 13575 

10 OG || Beta ileal: 4.87 | 8,378.0 | 27.82} 12.18 | 16,756.0 | 55.63 | 24.35 
11 7.33 | 4,055.8 | 13.47 7.22 | 10,138.5 | 33.68 | 18.05 | 20,279.0 | 67.35 | 36.10 
12 8.00 | 4,825.7 | 16.04 9.79 | 12,064.3 | 40.10 | 24.48 | 24,128.5 | 80.20] 48.95 
13 8.67 | 5,663.3 | 18.83 | 12.58 | 14,158.2] 47.08 | 31.45 | 28,316.5 | 94.15 | 62.90 
14 9.33 | 6,568.0 | 21.85 | 15.59 | 16,420.08 | 54.63 | 38.98 | 32,840.0 | 109.25 | 77.95 
15 |. 10.00 | 7,540.0} 25.09 | 18.83 | 18,850.0 | 62.73 | 47.08 | 37,700.0 | 125.45 | 94.15 

The average acreage yield in pounds or the acreage coefficient 
varies with the locality. As market roads are usually located 
through farming country, the weight of crops per acre of farm land 
is a good indication of the tonnage originating on market roads. 
The report of the 1910 Census shows an approximate average 
product of 332 pounds per acre of farm land. The average yield 
per acre on improved farm land in crops was 1,674 pounds.2 The 
average weight per acre of forest products on unimproved farm land 
was 122 pounds.’ 

It is found that usually 20 per cent of the roads in any county 
carry nearly all the traffic—possibly 90 per cent of the total. In the 
United States 20 per cent of the total mileage of roads is about 
440,000 miles. There is an average of about 2,000 acres of farm land 

to each mile of such road, which should represent about 65 per cent + 

1 There is a considerable return haul of fertilizer, fuel, kerosene, supplies, wire fence, etc., which can be 

partially determined by thorough inquiry of dealers. 

2 A careful computation of the weight per acre of all marketed crops in Tompkins County, N. Y_., based 

on the data of Bulletin No. 295 of the Cornell Agricultural Experiment Station, gave 0.51 ton per acre of 

land in cultivation, which was 70 per cent of the total farm area and 63 per cent of the totalarea. The acre 

yield for the entire area was, therefore, 0.35 ton. 

3 These figures are derived by determining the weight and acreage of each crop reported and by making 

reasonable assumptions as to distribution in the case of fruits, etc., where acreage was not given. (See 

Table 2.) 

4 The average per cent of lands in farms in 39 States which reported more than 20 per cent of their areas 

in farms in 1910 was $5.16. 
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of the adjacent land. On each of the six radial market roads which * 
have been assumed for the calculations above there would be a traffic 
area of 4,021 acres and a farm area of 2,614 acres per mile. 

COST OF HIGHWAY CONSTRUCTION. 

The cost of a given type of highway varies, but the range of variation 
has become comparatively well defined for each type within a given 
region. The standard of construction for any given type is now also 
generally understood and adhered to in the best practice. As this 
standard becomes more generally adopted, the price variation for 
similar local conditions will become less. In Table 5 there are given 
examples of cost per mile for three types of modern State highways. 
These averages are taken from lists of State construction jobs which 
are tabulated in Appendix C.1. The standard which present specifica- 
tions represent is a necessary standard evolved as the result of 20 
years of modern road building. When these standards are ignored, 
it is usually at the expense of good work. 

TABLE 5.—Cost elements of three types of highways.} 

| 

Drainage | ‘Drainage | 
Type. and (Surfacing.| Total. and Surfacing. 

grading. | grading. | 
} 

| Per cent. | Per cent. 

| 
} 

Graveli(@20 feetiwid ©) ast sae eae ee eee ene rae $1,817 | $2,599 $4, 416 41.15 | 58. 85 
Ordinary or water-bound macadam (15 feet wide)...-- 3, 400 5,815 9,215 36.90 | 63.10 
Bituminous macadam (15 feet wide) ?.......-.-------- 2,765 | 7,933 10, 298 26.85 | 73.15 

1 These cost elements were obtained from 87 gravel jobs and 104 macadam jobs in Maine and New Jersey, 
and from 53 bituminous-macadam jobs in Maine, Massachusetts, and New Jersey. The averages were 
computed by weighing each job with its relative ‘length and reducing all costs by simple proportion to 
equivalent average widths of 20 feet and 15 feet respectively. The complete tables of cost elements on the 
244 jobs are given in Appendix C. 

2 Includes eight jobs of bituminous resurfacing. (See footnotes, Appendix C.) 

The cost of highway construction may be subdivided into (a) cost 

of enduring features and (b) cost of perishable features. When roads 

are built with accepted standards of grade, alignment, drainage 
structures, and foundations, the cost of such elements may be charged 
for enduring features. Whether roads so built result in the maxi- 
mum percentage of permanent investment depends in part upon the 
cost and nature of the wearing surface. For example, a highway 
completed with all the best enduring features and then surfaced with ~ 
gravel would show a higher percentage of cost for enduring features 
than the same road surfaced with more expensive material, as ordi- 
nary macadam or bituminous macadam. A poorly constructed gravel 
road, however, where enduring features had been shghted, would 
present a very high percentage of charge for temporary features. 
Macadam roads, so called, have been built with bond money by 
simply spreading broken stone in the mud. An example is shown in 
Plate I, figure 2. 

1 These examples were selected from States in which records were kept so as to permit cost analysis. 
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In issuing bonds for building highways the element of investment 
is of great importance. The allowable variations in grade and align- 
ment are considerable, as are also the variations in the types of drain- 
age structures. But there exists always a minimum standard below 
which it is uneconomical for any community to build on borrowed 
money. 

It is manifestly poor policy to build an expensive surface or 
a relatively long-lived surface on defective grades with poor align- 
ment, or where the drainage features are short-lived and temporary. 
Construction should be so adjusted to the service needed that its 
purpose is accomplished without waste. A county with impassable 
muddy clay roads must obtain, with a bond issue of $100,000, a 
maximum mileage of improvement. If roads are constructed cost- 
ing $10,000 per mile, but 10 miles can be built. It is quite proba- 
ble that the best economic result will be obtained by building 40 

- miles of road at a cost of $2,500 per mile. This money should be 
spent largely for enduring features, such as grading, drainage, etc. 

The common error, however, in county bond issues is to fix the 
sum to be voted upon and then to demand an exorbitant mileage 
for that sum. There is presented in Table 5 and in Appendix C the 
percentage of the cost of drainage and grading, exclusive of surfacing, 
and the percentage of cost of the surfacing on a considerable mileage 
of road from several States. 

Not all the surfacing need be a perishable feature. Itis becoming 
more and more common to construct roads with surfaces built in 
two courses, the lower of which is regarded as a permanent feature 
of construction. This is particularly true of those types of road that 
are built with concrete foundations for bituminous-macadam, brick, or 
asphalt surfaces. Most hard roads are now seldom allowed to wear 
into the foundation course of the surfacing. It is probably conserva- 
tive to regard 40 per cent of the surfacing cost of macadam or more 
enduring pavements as a cost for permanent features. Well-built 
macadam roads, from the recorded costs in Table 5, would therefore 

indicate a cost of 62 per cent of the total cost for permanent features 
and bituminous-macadam roads about 56 per cent. This method of 
estimating can not be applied to gravel or any natural soil road. 
Under most existing systems of maintenance the entire surfacing of 
such roads steadily deteriorates. It is generally accepted that roads 
built with surfaces entirely of concrete or with a brick pavement and 
a concrete foundation are permanent. It is not, however, yet known 
how long the best concrete surface will wear and it is certain that 

serious failures of concrete surfaces have resulted from poor construc- 
tion. The best vitrified brick surfaces may have a life of 30 years 
or more, but repairs will usually be required and sufficiently exten- 



12 BULLETIN 136, U. S. DEPARTMENT OF AGRICULTURE. 

sive data on the life of modern vitrified brick roads grouted with 
cement mortar are still lacking to fix the average hfe period.* 

The danger of building roads with little attention to anything but 
the surface, with no provision for repair and maintenance, and with 
bonds of excessive term is, however, very serious. Complete returns 
of highway mileage built with local bond issues are not available, but 
there is given in Appendix B (Tables 25 and 26) a list of bond issues 
and mileage constructed with the proceeds where the reports are 

Highways constructed with borrowed money should be strictly 
maintained.? Maintenance is necessary in order to insure to the 
community the maximum economic service by the road and also to 
preserve the investment. The cost of maintenance and repairs must, 
therefore, be studied at the outset. Unfortunately public records 
do not yet present complete data on the cost of either repair or main- 
tenance, except in certain States which have highway departments. 

Well-constructed gravel roads will sometimes sustain several 
years of traffic without showing marked deterioration, even when 
there has been no maintenance. Such roads sometimes even improve 
during the second season; more frequently, however, they show ruts 

or the formation of chuck holes. It can not be expected that the 
average life of a gravel surface will be greater than that of a macadam 
surface. The average interval for resurfacing macadam roads is 
between six and seven years. If a sum equal to two-thirds of the 
original cost of the gravel surface itself is provided for renewals at 
six-year intervals, it should be estimated at from $150 to $250 per 
mile per year. If $30 is then allowed for annual dragging and small 
repairs, the total annual cost of repair and maintenance of gravel 
roads would be from $180 to $280 per mile. The annual cost of 
strict maintenance is sometimes below $30. In Bennington County, 
Vt., during 1912, 175 miles of gravel roads were maintained at a cost 
of $20.70 per mile. The annual cost of maintenance and repair on 
sand-clay roads, including all necessary resurfacing at periodic inter- 
vals, should not be fixed at less than 10 per cent of the original cost. 

The cost of repair and maintenance of water-bound macadam. 
roads has been determined with considerable exactness from Massa- 
chusetts figures and checked by resurfacing charges in other States 
and in Germany. From $100 to $125 per year ordinarily pays for 
necessary small repairs, such as patching, cleaning culverts, etc., 

! For further information as to the life of roads, see Bulletin No. 48 of the Office of Public Roads, U. S. 

Department of Agriculture, ‘Repair and Maintenance of Highways,’’ and Bulletin No. 23 of the U. S. 

Department of Agriculture, ‘‘ Vitrified Brick as a Paving Material for Country Roads.”? These bulletins 

may be obtained from the U. S. Department of Agriculture. 

2 See Bulletin 48, Office of Public Roads, U. S. Department of Agriculture. 

PO anti 5, eal eT; — 
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and from $400 to $425 per year is the necessary annual charge for 
resurfacing at periods varying from six to seven years. (See foot- 
note 1, p. 12.) The sum of $525 per mile, on an average, should 
therefore absolutely maintain macadam roads if changes and increases 
of traffic are not excessive. It must be understood, however, that 

in many instances where macadam sufficed for the volume and char- 
acter of traffic prior to 1906, it will not withstand the action of the 
motor vehicle traffic which has developed since that time. 
Many miles of ordinary or water-bound macadam road have been 

resurfaced with bituminous materials and many miles of new 
bituminous-macadam road have been constructed. The logical 
maintenance of such highways is a surface treatment with bituminous 
material and rock screenings, clean gravel, or sharp sand. The 

cost of such surface treatment is from 4 to 12 cents per square yard, 
and it may be expected to last from one to three years, according 
to the density of traffic and the success of the application. Theo- 
retically, perfect surface treatment would constitute absolute main- 
tenance for a bituminous-macadam road. Such maintenance is 

seldom or never realized and bituminous-macadam roads doubtless 
require resurfacing at intervals. The cost of such resurfacing is 
not yet known. The average cost for repair and maintenance of 
7,300 miles of highway in Connecticut, Massachusetts, New York, 
New Jersey, and Rhode Island for the year 1912 was about $800 
per mile. A large part of this money was expended for bituminous 
resurfacing and bituminous surface treatment. There is some ques- 
tion whether the expenditure correctly measures the average cost 

of repairing and maintaining bituminous-macadam roads. In the 
State of New York, however, for the years 1911 and 1912 the average 
cost for repair and maintenance was $724 per mile upon a total 
average of 2,861 miles. The annual cost of repair and maintenance 
on Massachusetts State roads for the years 1910, 1911, and 1912 

was, respectively, $642, $647, and $676 per mile for about 850 miles. 
For the most part these figures for New York and Massachusetts 
represent the cost per mile of resurfacing with bituminous material 
and of maintaining bituminous-macadam and water-bound macadam 
roads by surface treatment with bituminous material. It is clear, 

therefore, that $700 per mile is not an excessive estimate at present 
for the annual cost of all repair and maintenance of bituminous- 
macadam roads. 

The cost of maintaining concrete roads is not yet known. It is 
known, however, that great care must be exercised in constructing 
such roads to insure their success. There have been cases where 
such roads began to disintegrate along the wheel tracks in less than 
a year, owing to defective concrete. Sometimes such roads have 
cracked so badly that it was necessary to remove the surface entirely. 
In other instances the necessary repairs have been very expensive. 
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Instances are also known where concrete road surfaces have shown a 
very high percentage of annual wear. In other cases there is appar- 
ently no measurable wear. If the road surface is built with the 
proper mix of concrete and carefully placed, it apparently should 
last indefinitely and not rut. Some cleaning of the surface and 
patching of joints and small depressions will be necessary at all 
times, so that the maintenance can not be entirely neglected. 

The cost of repair and maintenance upon brick highways is very 
low. In most instances, where the construction is as nearly perfect 
as possible, almost no maintenance charges have resulted. Perfect 
construction, however, is seldom obtained.! It is not unusual to 

find depressions and points of wear in brick roads, but it is less com- 
mon than formerly. Brick roads are now usually constructed on a 
concrete foundation, with very carefully selected vitrified brick, and 
with the joints filled with cement mortar. Their annual maintenance 
costs, although low, are not on record with sufficient continuity to 
supply accurate data. 

It has not been customary for officials to face frankly the cost 
of maintenance and repair on bond-built highways at the time the 
bonds are issued and before construction begins. In fact, in the 
majority of cases where bonds have been issued by local authorities 
there has been no provision whatever for maintaining the roads when 
built. This is perhaps the gravest defect in the project of building 
highways by issuing bonds. The cost of all maintenance and repair 
over a series of years has ranged in the past from 6 to 10 per cent of 
the original cost of construction on the average and varies with the 
type of construction. Concrete roads and brick roads apparently 
are a marked exception to this rule. In future construction where 
the type of road is properly adapted to traffic and with careful main- 
tenance from the outset the percentage of repair and maintenance 
cost should be lower. 

THE BOND ISSUE. 

Sinking-fund bonds.—The majority of highway bonds now 
outstanding have been issued as straight terminable bonds to be 
retired by sinking funds. Many such bonds now run for excessive 
terms. Although the term varies from 10 to 40 years, the average 
is nearly 25 years.2, The fund to retire the bonds is accumulated by. 
annual installments paid by the taxpayers and is supposed to draw 
interest continuously and to accumulate a sufficient amount to dis- 
charge the debt at maturity. The interest which the sinking fund 
draws is usually from 1 to 2 per cent less than the interest paid for the 
Joan. Five per cent highway bonds are common with the sinking 
fund calculated to draw 34 per cent interest. Table 6 shows the 
annual payments to the sinking fund necessary to accumulate $1,000 

1 Cf. Bulletin 23 of the U. S. Department of Agriculture. 

2 Some issues—notably New York State—run 50 years. Cf. Appendices A and B, 
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at 3, 34, and 4 per cent compounded semiannually for varying 
periods from 1 to 30 years. 

TABLE 6.—Annual payments which, with interest at 3, 34, and 4 per cent, compounded * 
semianually, will amount to $1,000 at the end of a term of years." 

Annual payments. Annual payments. 

Years. Years. 

3 per cent. | 34 per cent.) 4 per cent. 3 per cent. | 34 per cent.) 4 per cent. 

1 |$1, 000. 0000 |$1, 000.0000 | $1, 000. 0000 16 $49. 5229 $47. 5689 | $45. 6734 
2 492. 5562 491. 3266 490. 1000 17 45. 8652 43. 9283 42. 0537 
3 323. 4583 321. 8368 320. 2221 18 42. 6221 40. 7032 38. 8504 
4 238. 9468 237. 1428 235. 3498 19 39. 7280 7. 8279 35. 9976 
5 188. 2699 186. 3672 184. 4796 20 37. 1306 35. 2499 33. 4426 
6 154. 5102 152. 5508 150. 6104 21 34. 7875 32. 9267 31. 1429 
7 130. 4475 128. 4252 126. 4560 22 32. 6639 30. 8236 29. 0636 
8 112. 3666 110. 3564 108. 3733 23 30. 7313 28. 9116 27.1759 
9 98. 3436 96. 3254 94. 3382 24 28. 9656 27.1670 25. 4557 

10 87. 1402 85. 1208 83. 1366 25 27. 3469 25. 5696 23. 8829 
11 77. 9872 75. 9717 73. 9954 26 25. 8522 24. 1024 22. 4404 
12 70. 3721 68. 3643 66. 3996 27 24. 4850 22. 7508 21. 1136 
13 63. 9399 61. 9427 59. 9924 28 23. 2149 21. 5024 19. 8901 
14 58. 4372 56. 4527 54. 5191 29 22. 0373 20. 3465 18. 7591 
15 53. 6780 51. 7080 49. 7928 30 20. 9428 19. 2739 ilefe, 7/13} 

1JIn Appendix D, page 98, Example 9 shows the method of calculating this table. 

Table 7 illustrates how an annual sinking fund of $32,345.83 
accumulates for three years to $100,000. 

TaBLE 7.—Accumulations of an annual payment of $32,345.83 with interest at 3 per cent 
compounded semiannually. 

Number | Principal at| Interest | Annual pay- ge otal t 
of beginning of} during ment at end | 2 Sa < 

6-month | 6-month 6-month | of 6-month aie ah 
intervals.| intervals. | intervals. intervals. Teale 

1 $0. 00 $0. 00 $0. 00 $0. 00 
2 0. 00 0. 00 32, 345. 83 32, 345. 83 
3 32, 345. 83 485. 19 0. 00 32, 831. 02 
4 32, 831. 02 492. 47 32, 345. 838 65, 669. 32 
5 65, 669. 32 985. 04 0.00 66, 654. 36 
6 66, 654. 36 999. 81 32, 345. 83 100, 000. 00 

To obtain the necessary annual payments to produce any multiple 
of $1 it is necessary merely to multiply the tabular value in Table 6 
by the corresponding multiple; thus, an annual sinking fund payment 
to retire $100,000 in 15 years at 34 per cent would be $5,170.80. 
Table 33, pages 120 and 121, gives the yearly or periodic payments 
necessary to accumulate $1 in a given number of years or periods 
at varying rates of interest. 

There are objections to the sinking-fund method of retiring high- 
way bonds. It may not be possible to obtain continuously the requi- 
site rate of interest on the sinking fund to discharge the debt at 
maturity. The existence of the sinking fund is a constant temptation 
to municipal officers to use it for purposes other than the purpose 
originally intended. If a county, for example, issues bonds for a 

second object, it is easy to argue that the sinking fund already accu- 
mulated may be used to purchase the new securities, and the finances 
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of the community are in a way to become much confused. This is 
particularly true since the officers in charge of such operations are 

_ frequently changing. Sinking fund tax levies may be deferred 
through carelessness or under pressure of other needs. The sinking 
fund always requires careful attention, because it does not progress 
automatically in most cases.’ It has sometimes been entirely neg- 
lected. The total cost of a bond issue retired by a sinking fund will 
be greater in the end than the cost of the same bond issue made by 
either the annuity method or by the serial method. 
Annuity bonds.—By the annuity method of issuing bonds both 

the principal and interest are discharged by constant annual or semi- 
annual payments. The amount of each payment or installment is 
determined by the rate of interest and the term of the bond. It usu- 
ally is necessary to subdivide the bond issue into individual bonds of 
$100, $500, or$1,000each. The resulting periodic payment of principal 
and interest must vary slightly because of this adjustment. Tables 8 
and 9 show, in detail, the schedule of principal and interest repayments 
upon a loan of $100,000 for 20 years, retired by this plan at 4 and 5 
per cent per annum, respectively. The necessary adjustment to the 
nearest $100 bond is also shown. It will be seen that the amount of 
principal retired is small at first and constantly increases while the 
interest charge decreases. The sum of interest and principal re- 
mains constant, and this is an advantage as the tax is then uniform. © 

TABLE 8.—Repayment of a 4 per cent $100,000 loan, including both principal and interest, 
by a uniform annual payment of $7,358.175 for 20 years.” 

Adjusted to nearest cent. Adjusted to $100 bonds. 

bene Pee Princi- ae 
Principal Principal : Princi- 

: | Sane Interest eenath et ‘pal owing) Interest |pal repaid’ Years <a at begin- Total. 
*| beginning | for year. end of Minaor for year. | at end of 

of year. year. 5 year. 
year. 

1....$100,000.00 | $4,000.00 | $3,358.18 | $100,000 $4, 000 $3,400 | $7,400 
ee 96, 641. 82 3, 865. 67 3, 492. 50 96, 600 3, 864 3, 500 7,364 
See 93, 149. 32 3, 725. 97 3, 632. 21 93, 100 3, 724 3,600 7,324 
Aes 89,517.11 3, 580. 68 3,777. 49 89, 500 3, 580 3,800 | 7,380 
Free. 85, 739. 62 3, 429. 59 3, 928. 59 85, 700 3, 428 3, 900 7,328 
G2 81, 811. 03 3, 272. 44 4,085. 73 81, 800 3, 272 4,100 7,372 
[ieee 77, 725. 30 3,109. 01 4,249.17 77, 700 3,108 4, 200 7,308 - 
Sy 73, 476.13 2,939. 05 4,419.12 73, 500 2,940 4, 400 7,340 
Om 69, 057. 01 2, 762. 28 4,595. 90 69, 100 2,764 4,600 7, 364 
Ox 64, 461.11 2,578. 44 4,779.73 64, 500 2, 580 4,800 7,380 
i ee 59, 681. 38 2, 387. 26 4,970. 92 59, 700 2,388 5, 000 7,388 
1a 54, 710. 46 2,188. 42 5, 169. 75 54, 700 2,188 5, 200 7,388 
p3== 49, 540. 71 1,981. 63 5, 376. 55 49,500 | 1,980 5, 400 7,380 
Aaa 44,164.16 1, 766. 57 5, 591. 60 44,100 | 1, 764 5, 600 7,364 
1G Re) “leno Zao) 1,542. 90 5, 815. 28 38, 500° 1,540 5, 800 7,340 
1G 32, 757. 28 1,310. 29 6, 047.88 32,700 1,308 6, 000 7,308 
life 26, 709. 40 1,068.38 6, 289.80 26, 700 1,068 6,300 7,368 
Tift 20, 419. 60 816.78 6, 541. 39 20, 400 | 816 6, 500 dente 
ge Sa) VES STS. 2k 550. 13 6, 803.05 13, 900 556 6, 800 7,356 

West eee, 7,075.16 283. 01 7,075.16 7,100 284 7,100 7,384 

Peel SF re ete ase 47,163.50 | 100,000.00 }......_---.| 47,152 | 100,000 | 147,152 

1 In some States there are restrictions on the nature of county investments for sinking fund purposes. 
* An additional table showing the annual payments necessary to discharge a loan of $1, with interest 

for varying terms and rates, is given in Table 36 on pages 126 and 127. 
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FiG. 1.—DALLAS COUNTY, ALA. WOODEN BRIDGE ON AN UNIMPROVED ROAD, 1 MILE 

NORTHWEST CF MARION JUNCTION. 

Fig. 2.—DALLAS COUNTY, ALA. NEW STEEL BRIDGE WITH CONCRETE FLOOR BUILT 

IN 1911 TO REPLACE THE BRIDGE IN FIGURE 1. 



PLATE VI. Bul. 136, U. S. Dept. of Agriculture. 

V
A
 
‘
A
L
N
N
O
D
 
V
I
N
V
A
T
A
S
L
O
d
S
 

‘
W
A
L
S
A
G
 
G
V
O
Y
 

L
A
M
Y
V
I
A
,
 
S
N
I
M
O
H
S
 
d
v
i
 

INGE! 
UdoH 

H
I
M
 

A
N
I
W
I
A
O
N
a
b
t
 

in4S' 
a
v
o
 

W
i
i
m
 

a 

VINTDHIA 

"OD 
VINVATASLLOdS 

WALSAS 
(VOU 

LAMAVIN 
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Fia. 1.—SPOTSYLVANIA COUNTY, VA. UNIMPROVED ROAD FROM FREDERICKSBURG TO 

CHANCELLORSVILLE, MARCH, 1910. 

FiG. 2.—SPOTSYLVANIA COUNTY, VA. CHANCELLORSVILLE ROAD IMPROVED, MARCH, 

1911. 



PLATE VIII. 
Bul. 136, U. S. Dept. of Agriculture. i. 

HALE MILES FROM JONESVILLE; NEW 
Fig. 1.-LEE COUNTY, VA. ONE AND ONE- 

WN AT THE RIGHT 
MACADAM ROAD BUILT FROM BOND ISSUE; OLD ROAD SHO 

FOREGROUND. 

Fig. 2.—LEE COUNTY, VA. IMPROVED ROAD BuiLT UNDER BOND ISSUE OF 1911 NEAR 

CUMBERLAND GAP; OLD ROAD IS SHOWN AT THE RIGHT. 
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TABLE 9.—Repayment of a 5 per cent $100,000 loan, including both principal and interest, 
by a uniform annual payment of $8,024.2591 for 20 years. 

Adjusted to nearest cent. | Adjusted to $100 bonds. 

| Principal Principal hae | Princi- 
SOBRE. | owing at Interest repaid at Pe iy al Interest |pal repaid Total 

*| beginning | for year. end of aineiat | for year. | at end of ; 
of year. year. year. year. 

1 /$100,000.00 | $5,000.00 | $3,024.25 | $100, 000 $5, 000 $3,000 | $8,000 
2 96, 975. 75 4, 848. 79 3,175. 47 97,000 | 4, 850 3, 200 8, 050 
3 93, 800. 28 4, 690. 02 3,334. 24 93, 800 4, 690 3, 300 7, 990 
4 90, 466. 04 4, 523. 30 3, 500. 96 90, 500 4,525 | 3, 500 8, 025 
5 86, 965. 08 4, 348. 25 3, 676. 01 87, 000 4,350 | 3, 700 8, 050 
6 83, 289. 07 4,164. 45 3, 859. 81 83, 300 4,165 | 3, 900 8, 065 
7 79, 429. 26 3,971. 46 4,052. 80 79, 400 3,970 | 4,100 8, 070 
8 75, 376. 46 3, 768. 82 4, 255. 44 75, 300 3, 760 | 4,300 8, 065 
9 71, 121. 02 3, 556. 05 4, 468. 21 71, 000 3,550 | 4,500 8, 050 

10 66, 652. 81 3, 332. 64 4,691. 62 66, 500 3,325 | 4,700 8, 025 
ul 61,961. 19 3, 098. 06 4,926.19 61, 800 3, 090 4, 900 7,990 
12 57, 035. 00 2, 851.75 5,172. 51 56, 900 2, 845 | 5, 200 8, 045 
13 51, $62. 49 2,593. 13 5, 431. 13 51, 700 2, 585 | 5, 400 7,985 
14 46, 431. 36 2,321.57 5, 702. 69 46, 300 2,315 | 5, 700 8,015 
15 40, 728. 67 2,036. 43 5, 987. 83 40, 600 2, 030 | 6, 000 8, 030 
16 34, 740. 84 1, 737. 04 6, 287. 22 34, 600 1,730 | 6, 300 8, 030 
17 28, 453. 62 1, 422. 68 6, 601. 58 28, 300 1,415 | 6, 600 8, 015 
18 21, 852. 04 1,092. 60 6, 931. 66 21, 700 1,085 | 6, 900 7,985 
19 14, 920. 38 746. 02 7, 278. 24 14, 800 740 | 7, 200 7,940 
20 7,642. 14 382. 12 7,642. 14 7, 600 380 | 7, 600 7,980 

Motels) eas ke | 60,485.18 | 100,000.00 | renin & 60,405 | 100,000 | 160, 405 

1Cf. Example 14, p. 101, for details of calculations. 

Serial bonds.—The serial bond differs somewhat from the annuity 
bond, because, instead of keeping the annual payment of both prin- 
cipal and interest constant, the principal alone retired each year 
remains fixed. This type of bond has become more common for high- 
way purposes in recent years, and during 1912 and 1913 the number of 
serial issues exceeded the number of issues for any other single given 
term. The Office of Public Roads received reports for these two 
years of $15,300,819 in serial highway bonds, which is over 20 per cent 
of the total county and district bonds for which the period or term of 
issue was reported. In Tables 10 and 11 are given the necessary 
annual payments of interest and principal for an issue of $100,000 for 
20 years at 4 and 5 per cent, respectively, where the bonds are retired 
by annual payments of $5,000 each. The first retirement is some- 
times deferred for a number of years. 

TABLE 10.—Schedule of interest and principal to retire a serial loan of $100,000 at 4 
per cent, with annual principal repayments of $5,000. 

ee Principal Paice Principal 
Years.| ingat | interest |repaidat) otal || Years.| ing at | Amterest |repaidat| otal, 

beginning for year.| end of | beginning for year. | end of 
year. | ie year). | 

of year. of year. | 

1 | $100,000 $4, 000 $5,000 | $9,000 | 12 | $45,000 $1, 800 $5,000 | $6,800 
2 95, 000 3, 800 5,000 8, 800 13 40, 000 1,600 5,000 6, 600 
3 90,000 3, 600 5,000 8, 600 14 35, 000 1, 400 5,000 6, 400 
4 85, 000 3,400 5,000 8, 400 15 30, 000 1, 200 5,000 6,200 | 
5 80, 000 3, 200 5,000 8, 200 | 16 25, 000 1,000 5,000 | 6,000 | 
6 75, 000 3, 000 5,000 8,000 | 17 20, 000 800 5,000 5, 800 
7 70, 000 2,800 5, 000 7,800 | 18 15,900 600 5,000 5, 600 
8 65, 000 2, 600 5,000 | 7,600 | 19 10, 000 400 5,000 | 5,400 
9} 69,000 2, 400 5,000 | 7,400 | 2 5,000 200 5,000} 5,200 | 

10 55,000 | 2, 200 5,000 | 7,200 | | | | 
11 50,000 | 2,000 5,000 Cie (UOLO). })) 4M ONBUIS I Se 42,000 | 100,000 | 142,000 | 

| 
os 

52448°—15———2 
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TaBLE 11.—Schedule of interest and principal to retire a serial loan of $100,000 at 5 per 
cent, with annual principal repayments of $5,000. 

‘Principal | | Principal ener Principal. 
|outstand-! eae outstand-| ea 

Years.| ing at jaterest |e Spa a Total. || Years.| ing at jiibetest Eapald At Total. 
beginning’ or year. | endo | beginning year. | endo 

| of year. yea | of year. years 

1 | $100,000 $5, 000 $5,000 | $10,000 1 12 | $45,000 $2, 250 $5, 00 $7, 250 
2) 95,000 4,750 5, 000 9,750 || 13 | 40,000 2,000 5,000 7,000 
3 90, 000 4,500 5,000 9,500 | 14 39, 000 1,750 5,000 6, 750 
4 |} 85,000 4,250 | 5,000 9,250 : 15 30, 000 1,500 5,000 6, 500 
5 | 80,000 4,000 | 5,000 9,000 16 25,000 1,250 5,000 6, 250 
6 | 75,000 3,790 | 5,000 8, 750 17 20, 000 1,000 5,000 6, 000 
7 70, 000 3,900 | 5,000 8,500 18 15, 000 750 5, 000 5, 730 
8 | 65,000 3, 250 5,000 8, 250 | 19 10, 600 500 |; 5,000 5, 500 
9 > 40,000 3,000 5,000 8,000 | 20 | 5,000 250 5,000 5, 250 

10 55, 000 2,750 5,000 7, 750 SS 
11 | 50,000 2,500 5,000 7,500 | Totals?) =>. See 52,500 100,000 | 152, 500 

Comparison of serial, annuity, and sinking-fund bonds.— 
It will be noticed that the total expense to the community under the 

serial plan is somewhat less than under the annuity pian. The 
expense by either method is, however, considerably less than the 
expense under the sinking-fund plan. For the purpose of comparison 
the total expense to the community under each plan is assembled 
under Table 12. 

Tables 8 to 11, inclusive, are computed with interest payable 
annually. Bonds with interest payable semiannually sell better. 
Similar tables or schedules for the annuity and serial plans of bond 
issues to conform to semiannual interest payments can be easily 
prepared. Schedules can also be prepared to show the progress of a 
bond loan when the bonds are bought at a premium or discount.! 

TABLE 12.—Total cost of a loan of $100,000 for 20 years, interest compounded annually. 

Sinking fund compounded | 
Annual annually at— | 

eee Annuity. | Serial. 

| bonds. |; per cent. pa | 4 percent. 

4 $154,431 | $150,722 | $147,163 | $147,163 | $142,000 
43 164, 431 160, 722 157, 163 153, 752 147, 250 
i) 
5 

174, 431 170, 722 167, 163 160, 485 152,500 
- 184, 431 180,722 | 177,163 167, 359 157, 750 

6 194, 431 190,722 | 187,163 174, 369 163,000 

In a bond issue by any given plan the amount, the interest, 
and the term may be fixed at will, but when this is done the annual 
repayments of principal and interest are theoretically determined: 
Thus, by the annuity method, if $100,000 is to be issued at 5 per cent 
annually and retired in 20 years, the annual amount of interest, 
and principal is at once determined to be approximately $8,000. 

1 Cf. Appendix D, pages 91 to 115, for details of such schedules. 

Ee 
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For the same bond issue under the serial plan, the total annual 
payment varies because the interest varies, but each yearly payment 
of interest and principal is nevertheless fixed. 
Under the sinking-fund plan the annual payment necessary for prin- 

cipal and interest is theoretically constant, but it depends upon the 
interest realized upon the sinking fund. It is not safe, as a rule, to 

estimate this interest at more than 34 percent. Then for a $100,000 
20-year loan, with annual interest on the sinking fund, the total 
annual payment would be $8,536.11. If the sinking fund could earn 
the rate of interest which is paid upon the loan there would be no 
advantage in expense to the community in the annuity or the serial 

bond over the sinking-fund bond. There is given in Table 13 the 
total mill tax on $1 to retire a bond issue of $100,000 by the sinking 
fund or the annuity plan. 

TABLE 13.—Annual mill tax on $1 for interest and retirement on a bond issue of $100,000, 
at 5 per cent annual interest, for terms of 10 and 20 years. 

Mill tax. 

10 years. 20 years. 

Valuation. | | 
Sinking-fund plan. Sinking-fund plan.t 

| Annuity | Annuity 

S DCE si teos DeL 4 per | plan? | 3 per 33 per 4 per plan.? 
cent. cent. centeay| i eent:: cent. cent. 

$1, 000, 000 iB yy 13.524 13.329 | 12. 950 8. 722 8. 536 8.358 8.024 
1,500, 000 9.149 9.016 8. 886 8. 634 5. 814 5.691 5.572 5. 350 
2,000, 000 6. 861 6. 762 6.665 6.475 4.361 4, 268 4.179 4.012 
2, 500, 000 5.489 5. 410 5. 332 5.180 3.489 3.414 3.343 3.210 
3, 000, 000 4.57 4.508 4. 443 | 4.317 2.907 2. 845 | 2. 786 2.675 
3, 500, 000 3.921 3. 864 3. 808 3.700 | 2.492 2. 439 | 2.388 | 2.293 | 
4,000, 000 3.431 3.381 3.332 3. 238 2.180 2.134 2.090 2.006 
4,500, 000 3.050 3.005 2.962 2. 878 1.938 1. 897 1. 857 ee 7Ssu 
5, 000, 000 2.745 2.705 2. 666 | 2.590 1. 744 1. 707 1.672 1.605 

| 5,500,000 2.495 2.459 2.423 | 2.355 1.586 1.552 1.520 1.459 | 
| 6,000,000 2. 287 2. 254 2. 222 | 2.158 | 1.454 1. 423 1.393 Wassyvy 4) 
| 6,500,000 2.111 2.081 2.051 1.992 1.342 1.313 1. 286 1.235 | 
| 7.000.000 1. 960 1.932 1.904 1. 850 1. 246 1. 219 1.194 1.146 
| 7,500,000 1. 830 1. 803 Peed eT BA 1.163 1.138 1.114 1.07 

8, 000, 000 1 715 1.691 1. 666 1.619 1.090 1. 067 1.045 1.003 
8, 500, 000 1.614 1.591 1.568 1.524 1.026 1.004 - 983 . 944 
9,000, 000 1.525 1.503 1.481 1. 439 . 969 . 948 929 892 
9, 500, 000 1. 445 1.424 1. 403 1.363 918 899 S80 845 

10, 000, 000 1.372 Ped? 1.333 1. 295 872 854 836 802 
} ] 

1 With interest compounded annually. 
2 The tax for the serial plan is slightly less, but varies from year to year. 

It is quite probable that so many 30-year bonds are issued in order 
to take advantage of the fact that bonds of that term result in a low 
annual charge for interest and sinking fund. It will be seen from 
Table 14 that very little advantage is gained by fixing the term of a 
bond longer than 30 years. The annual charge decreases very slowly 
from that point, whereas the total charge increases rapidly. 
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TaBLE 14.—Annual and total costs of a loan of $100,000 for varying periods, with sink- 
ing fund to draw 34 per cent interest, compounded annually. 

Annual interest on bonds. 

4 per cent. 5 per-cent. 

Term in 
years. Total an- Total an- 

nual pay- nual pay- 
ment, in- | Total cost | ment, in- | Total cost 
terest,and} ofloan. | terest,and| ofloan. 
sinking sinking 
fund. fund. 

5 $22, 648 $113, 241 $23, 648 $118, 241 
10 12,524 125, 241 13, 524 135, 241 
15 9,183 137, 738 10, 183 152, 738 
20 7, 536 150, 722 8, 536 170, 722 
25 6, 567 164, 185 7, 567 189, 185 
30 5, 937 178, 114 6, 937 208, 114 
35 5, 500 192, 494 6, 500 227, 494 
40 5, 183 207, 309 6, 183 247, 309 
45 4,945 222, 540 5, 945 267, 540 
50 4,763 238, 169 5, 763 288, 169 

The same facts are presented in the diagram of Plate III, figure 1. 
The curves of annual cost of interest and retirement fall very slowly 
after the 30-year point. 

It is an unfortunate fact that most highways do not have a life of 
30 years, and it is now quite evident that the life of the highway and 
not the apparent economic term of the bond should determine the 
length of the loan. Many miles of natural soil roads are annually 
built by 30-year bond issues. There is usually no provision for repair 
and maintenance charges, and little business organization in the county 
road system. This practice is financially dangerous. No gravel road 
surface can last 30 years,’ and apparently the only road surfaces for — 
which a 30-year life is recorded are surfaces of far more expensive 
construction than are usually built under the bond issues reported to 
the Office of Public Roads. 

There is a further advantage in the annuity or serial bond for high- 
way construction, because it is more likely under such a bond that the 
road surface will be paid for before it is entirely worn out. If an 
annuity or serial bond begins to mature immediately, this is not con- 
sidered a serious objection among bankers. These types of bonds are 
particularly adapted for financing operations which by their very 
nature involve a wasting of the property. A highway is in part a 
wasting property and it is desirable to have established a margin of 
safety in highway financing. Railroads frequently issue serial equip- 
ment bonds for a period of 10 years with which to purchase rolling 
stock. The amount of bonds retired annually is carefully adjusted 
so that the retirement is faster than the depreciation of the rolling 
stock. The difference between the outstanding bonds and the value 
of the equipment in any year is the margin of safety. 

1 Massachusetts in 1912 reduced the term of State highway bonds from 30 to 15 years. Wisconsin passed 

a law, effective in 1913, providing that counties may issue 5 per cent bonds for State highways for periods 

not to exceed 10 years. The bonds must be serial bonds, with interest and redemption fund to be raised 

by direct taxation. 

See 
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From the nature of the annuity-or the serial form of highway bonds 
it is never necessary to issue new or refunding bonds at the end of 
the term. Both of these types of bonds have the advantage that 
they accomplish with one financial operation all that the sinking- 
fund type of bond can accomplish. The main advantage, however, of 
both types of bonds is that the community saves more money than 
under the sinking-fund plan because it avoids paying a higher rate 
on borrowed money than it can obtain on money that it loans. 
Highway bonds are seldom sold at par. Not infrequently they 

command a slight premium; that is to say, they are sold at an advance 
over the par value. In nearly every State the law provides that 
municipal bonds shall not be sold at less than par.t When the pur- 
chaser pays a premium for a 5 per cent highway bond it will yield 
less than 5 per cent. To enable investors to determine quickly the 
net rate of yield from a bond purchased at a premium or at a discount, 
tables known as bond tables have been calculated. In Appendix D 
is presented a short bond table of this kind (Table 37). From this 

table the net yield of a bond with a nominal rate of interest of from 3 
to 6 per cent, payable semiannually and for varying terms, may be 
calculated for various prices. Thus a 5 per cent 15-year highway 
bond purchased at 103.20, or with a premium of 3.20 per cent, will be 
found to yield the purchaser 4.70 per cent on his investment.? Such 
tables are of more important interest to the purchaser than to the 
municipality offering the bonds, but they are necessary for the intel- 
ligent direction of the bond issue. 

In calculating the price to be paid for serial bonds, it is customary 
to treat each series separately and to find the price that yields the 
oiven net rate by adding the separate prices. Some formulas will 
be found, however, in Appendix D which considerably shorten the 
labor of calculating the price to be paid for serial bonds and the 
labor of related calculations. . 

Special form of annuity bond.—In the operation of the annuity 
bond both interest and principal are discharged by a series of equal 
installments, usually semiannual. Each installment contains inter- 
est on the bonds outstanding at the beginning of the interval and the 
balance is applied to retire the bonds. The effect of this method is 
to diminish steadily the investment of the purchaser. If, however, 
the borrower should arrange to set aside periodically in a sinking fund 
a fixed sum in excess of the periodic interest on the entire issue, the 
effect would be to leave the total investment of the purchaser undis- 
turbed until the sinking fund had accumulated to the amount of the 
loan. When the excess of the periodic installment over the required 
interest is arbitrarily selected and accumulates at a given rate of 

1 Massachusetts requires the premium to be deposited in the sinking fund. To avoid paying par value for 

the bonds, bidders frequently bid par or above par and require an allowance for attorney’s fees and expenses, 
2Cf. Appendix D, page 129. 
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interest, the term of the bond is thereby absolutely fixed. A simple 
way to accomplish this result is to add to the nominal interest rate 
which the bonds pay a percentage of the principal to be set aside in a 
sinking fund to retire the bonds. There is produced thus a new nomi- 
nal rate. Since both interest and principal are discharged by the 
periodical payment of interest or dividends at the new nominal rate, 
an issue of this character may be described as a special form of an- 
nuity bond. 

Table 15 shows the resulting terms in years of a bond issue for — 
$1,000,000 where from 14 to one-half per cent of the principal is set 
aside semiannually in a sinking fund which draws 3 per cent com- 
pounded semiannually. The original interest rate on the bonds is 
assumed to be 3 per cent, payable semiannually, and the new in- 
creased nominal rate varies then from 6 to 4 per cent. The last col- 
umn shows the total cost to the borrower for the loan of $1,000,000 
under this method. 

TABLE 15.—WNecessary terms and total costs of a bond issue of $1,000,000 at 3 per cent, 
payable semiannually, when retired by various arbitrary fractions of the principal set 
aside and compounded senuannually. 

| 
Applied 

d New 
Seas increased 
siiving interest Term of | Total cost to 
aandtto rate on bonds. borrower. 

original 
retire bond | a 
eel 3% bonds. 

Per cent. of 
loan. Per cent. Years. Dollars. 
1% 6 231%, 1, 410, 000 
13% 53 25 1, 437, 500 
14% 516 2614 1, 457, 500 
1% 514 2814 1, 496, 250 

5 31 1, 550, 000 
% 434 34 1, 615, 000 
34 41% 37 1, 665, 000 
5% 44 4114 1, 763, 750 
% 4 47 1, 880, 000 
% 4 50 2, 000, 000 

The progress of the accumulation of the semiannual sinking fund 
under the plan here outlined is shown for varying retirement rates in 
Table 17. It is possible so to determine the rate of retirement that 
the resulting term of the bonds is integral instead of fractional. The 
increased nominal rates for 3 per cent bonds to retire in varying ~ 
integral terms is as follows:! 

TaBLE 16.—LEquivalent nominal rates for retiring 3 per cent bonds in varying terms. 

Per cent. Per cent. 

MOBO Ree soe tte the ce er! 11649148. | SOs yearst ss eee 5. 078686 
ZORCAT Sepia ttys Aig OR Soot 6. 685420 | 40 years... <2s..2.-¢ ob ES eee 4. 309664 
AS) Et A ee 0. 714336, | 50" years: 228 2 eer ae sees 3. 874114 

1 This rate per cent is determined by the formula: 

Rate per cent=3+-200/S5, 

where 7 is the number of years S5 is determined from Table 32, Appendix D, at the rate 14%. 
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The details of advertising and selling highway bonds are frequently 
prescribed by law. Bids from bond houses are always made con- 
ditioned on an investigation of the validity of all proceedings leading 
to the issue. The attorneys for the bidders will require from the 
municipality certified copies of all papers concerning the transaction. 
There frequently is much variation in the form of the bids for a single 
issue. The items of denomination of the bonds, options on delivery, 
portion of the issue bid for, deposit of the money in stipulated baniss, 
and items of less importance are often written into the bids. 

TOTAL COST OF HIGHWAYS. 

Charges included in total cost.—The first cost of construction 
is not the total cost of a highway. It is becoming customary to con- 
sider the cost of highways for a-period of years.1_ This view of high- 
way costs is important in the construction of highways with bor- 
rowed money. Municipal or county bonds are invariably issued 
for a definite term or period, and it is desirable, therefore, to know 
the total cost to a community during the life of the bond. Undoubt- 
edly the best fimancial policy is to restrict the term of the highway 
bond to the probable useful life of the original type of road under 
actual conditions. 

There is considerable difference of opmion among engineers and 
highway officials as to what constitutes the total cost of a highway 
during a given period of years. Questions arise over the interest 
charge on the original cost, the annual payments to amortize or 
retire the loan, the depreciation charge, and the repair and main- 
tenance charge. Hvidently if a repair and maintenance charge is 
made sufficient to maintain the road absolutely for an indefinite 
period, a depreciation charge has no place in the estimate of total 
annual cost. It is also apparent that total and annual costs for the 
loan can be made to vary at will by changing the period of the loan, 

e., the term of the bond. To make the problem more definite, it 
is desirable to assume, first, that the highway loan is a terminable 
loan and for a period not greater than the period for which the road 
will continue to serve with the original type of surface, grade, and 
alignment; and, second, that there is charged as the total cost of the 
road for that period all money paid by the community for that road 
in the form of taxes. 

Although the cost of resurfacing a road or extraordinary repairs 
is a cost which occurs only at intervals, it is a safe and conservative 
plan to make an annual charge for all such work. As an example, 
if a water-bound macadam road is built at a cost of $8,000 per mile 

1Cf., for example, the report of the Cambridge (Mass.) Paving Commission, June, 1911, and the 1909 

Report of Public Work in Cuyahoga County, Ohio, p. 21. 

i ——— lO ee eee 
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with money borrowed at 5 per cent for 15 years and retired by a 
sinking fund, there would result the following annual expense to the 
taxpayers for each mile for 15 years: Interest on $8,000 at 5 per cent, 
$400; annual sinking fund to retire $8,000 in 15 years, at 34 per cent 
interest compounded semiannually, $413.66;! cost of annual mainte- 

nance, $125; annual cost of periodic? resurfacing, $400—making a 
total annual cost of $1,338.66. By the annuity bond plan, the 
expenses would be: Annual repayments of interest and principal,’ 
$770.74; cost of annual maintenance, $125; annual cost of periodic? 
resurfacing, $400—making a total annual cost of $1,295.74. 

At the end of 15 years the interest and redemption charges cease, 
and if resurfacing is carried out as planned the surface is but two 
years old and the community has a property the permanent value 
of which represents at least 62 per cent of the original cost, or $4,960, 

exclusive of the surface, and an accumulation of $800 toward resurfac- 

ing. If the road is to continue in its original form, the annual charge 
for repairs and maintenance will probably increase because of increased 
trafic. If the annual payment of principal is reduced by extending 
the period of the loan, there is danger that a new loan will be necessary 
for more expensive construction to meet the increasing traffic before 
the original loan is retired. Moreover, the decrease in annual pay- 
ments of interest and principal is not inversely as the increase in the 
period of the loan. A 30-year 5 per cent annuity bond would require 
an annual payment of $520.41 per mile on the $8,000 macadam road 
above cited. (See Table 36 and PI. III, fig. 1.) 

If the same method of estimating the annual cost is used for each 
type of road considered, the relative total cost of the various types 
may be computed fairly and without confusion. If a highway were 
built from cash in the public treasury it would theoretically still be 
necessary to include in the annual cost of such a highway the interest 
on the first cost of construction at a rate which the municipality or 
county could obtain by investment of its funds. The question of how 
long such interest should run has never been determined.‘ 

In estimating the total cost of a highway for a series of years the 
cost of repair and maintenance is the item most frequently neglected.® 
The cost of the sinking fund or the charge for bond redemption is also 
sometimes forgotten. There are now outstanding bonds for highway 
construction where no provision has been made to retire them, 
although the bonds have been issued for a definite term. 

1 Use Table 6, p. 15. 

* At intervals of 6.5 years, at $2,600 per mile, or 29.5 cents per square yard for a 15-foot road; no allowance 

of interest is made; for discussion of this point, see p. 13. 

3 See Table 36, Appendix D. 

4 Theoretically interest would run until improved road had paid for itself by saving to community. 

* In one county of Virginia, after public highways had been constructed from the proceeds of a bond 

issue, the county established tollgates upon the highways in order to raise revenue for their maintenance. 
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Financing maintenance.—It is undoubtedly necessary, in gene- 
ral, to establish a direct tax for annual repair and maintenance for 
bond-built highways.'| When highway bonds are issued it should be 
distinctly understood that there will be (besides the tax for interest 
and retirement) within a few years an additional tax for repair and 
maintenance, if the regular road tax within the county, as is most 
often likely, is not already sufficient to repair and maintain the new 
roads. This repair and maintenance charge is inevitable and, since 
the earning power of the road in reducing hauling costs tends to in-| 
crease with the degree of maintenance, it is sound business to face the 
repair and maintenance charges in the beginning. 
Comparisons of total costs.—When the more expensive types 

of highways are to be built by the proceeds of a bond issue, especially 
under increasing traffic, a question may fairly arise as to the relative 
portions of the total cost for a series of years, which should be devoted 
to repair and maintenance and to first construction and interest. As 
Table 5 shows, the cost of the hard highway surface constitutes, for 
standard types of construction, the largest percentage of total costs. 
Up to a certain point, when the cost of the surface is increased, 

the cost per mile of maintenance correspondingly increases, but not 
usually the cost per unit of traffic. It costs more per mile to repair 
and maintain an ordinary macadam road, for example, than it does to 
repair and maintain a gravel road, and the cost per mile of repair and 
maintenance for bituminous-macadam roads is greater than for 
ordinary macadam roads. The costs of repair and maintenance of 
the best-built brick and concrete roads are apparently very low, and 
would, therefore, not follow the above rule. 

The total necessary cost of a highway for a series of years can be 
determined only approximately and only after a study of the charac- 
ter and volume of traffic and a comparison of the total probable costs 
for the kinds of surface adapted to the traffic. It may not be economy 
to build a road of cheap first cost and high maintenance charges. If 
exact figures were available, accurate comparisons of different sur- 
faces would be simple, but many items are still lacking. It is not 
known how long a concrete road will wear or what it will cost to 
renew it, especially if it has to be broken up and removed. The life 
of bituminous-macadam roads has not yet been fully determined, 
nor has the life of the best modern vitrified brick pavement. Abso- 
lute maintenance? on most pavements can seldom be continuous. 
Repairs or resurfacing operations will be needed at intervals which 
are as yet imperfectly determined. 

1Cf. Act of September, 1913, by Legislature of Tennessee, which establishes a maintenance tax of 

2 per cent of all highway bonds. 2 See Bulletin No. 48 of the Office of Public Roads, p. 8. 
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If it is assumed that a 15-foot bituminous-macadam road costs 
$10,500 a mile, and the corresponding 15-foot brick road $18,500 a 

mile, with annual (absolute) maintenance for the bituminous road at 
$600 per year and strict maintenance! for the brick road $300 per 
year, the necessary items for the total cost for 20 years may be stated 
as follows: 

Bituminous-macadam: 
Cost of construction ($10,500) under 5 per cent serial bond with inter- 

Gai POIe Al) ViGAE Stace nate 215 be REN EAD) dere Bede BEE eee nes tee $16, 012. 50 
Cost of annual repair and maintenance ($600) for 20 years.......-.--- 12, 000. 00 

otaltcostelor 20! years Sasa! the SPs eee ate Senne eens eRe 2 28, 012. 50 

Brick: 

Cost of construction ($18,500) under 5 per cent serial bond with inter- 

CS AOR AO Viears Ao ume Se 0 ohare eae else cere opted Meee artes $28, 212. 50 

Cost of annual repair and maintenance ($300) for 20 years........--- 6, 000. 00 

sRofalkeastrion 2O0syearsi2.4 552 ste See ea se eeeee Sea sea 34, 212. 50 

On the assumption made there is not as much difference in the total 
costs of the two road surfaces as would appear from the first costs. 
It is not known that $600 per mile per year will absolutely maintain a 
bituminous-macadam road nor that $300 per mile per year will 
strictly maintain a brick road, and the relative value of the two road 
surfaces at the end of the 20-year term is still to be determined. 

The above analysis indicates a method of estimating the total cost 
of roads and of required bond issues. The total cost of a 15-foot con- 
crete road, for example, may be compared with the above total costs, 
assuming a construction cost of about $1.35 per square yard or 
$11,880 a mile and an equivalent annual repair and maintenance 
charge between that of brick and bituminous-macadam. 

EXPEDIENCY OF ISSUING HIGHWAY BONDS. 

Legal restrictions on bond issues.—Nearly all States restrict 
the total amount of municipal bonds which may be issued to a fixed 
percentage of the assessed valuation. In other cases there are legal 
restrictions governing the amount of taxes which may be raised for 
highway purposes. These are examples of legal restrictions which 
must be clearly understood before the issue is made. The question 
frequently arises regarding the authority of the districts of a county 
to issue bonds. In a number of States the law allows the creation of 
highway districts or the issuance of bonds by the legal subdivisions 
of a county. Care must be exercised to determine to what officers 
the authority for such issues belongs. Instances have arisen where 
district road boards have undertaken the issue of bonds legally voted, 
but where the law provided that the county authorities and not the 
district authorities must issue the bonds. 

1 See Bulletin No. 48 of the Office of Public Roads, p. 8. 2 Use Table 11, p. 18. 
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In nearly all States county bonds or district bonds of any kind 
must be authorized by a majority, or a two-thirds vote, of either 
the entire county or of the district. 
Advantage of bond issues.—The issuance of highway bonds is 

essentially a method of capitalizing the resources of a community 
for the purpose of creating improved highways. The fundamental 
advantage of the bond plan is the construction of a goed system of 
roads at once, but there are secondary advantages in building roads 
in long stretches and in the planning of the maintenance of such roads. 

The question is not merely whether a community shall incur a 
debt; it is also a question as to whether the maximum economic 
efficiency and the full development of the public wealth will be best 
promoted by using public credit. 

There is shown in Plate III, figure 2 the relation between the vol- 
ume of traffic in ton-miles, reduction in hauling cost in cents per 
ton-mile, and the annual cost per $1,000 of a 20-year bond under the 

annuity plan. A mile of road sustaining 3,000 tons of travel per 
year, for example, would pay interest and retirement on $1,000 in 4 
per cent bonds if the cost of hauling were reduced about 2.4 cents 
per ton-mile. 

Emphasis has been placed in this publication on the strictly meas- 
urable economic benefits to a community from road improvement. 
There are many additional economic benefits and very great social 
benefits which are not readily measured. Increased school and church 
attendance is shown in repeated instances to be an immediate conse- 
quence of better roads.1. The general stimulus to business is difficult 
to evaluate. It is evident, however, that business and professional 
men of all classes are among the first to be benefited. This is espe- 
cially true of physicians. The cost of upkeep of automobiles, par- 
ticularly of tires, is becoming yearly a large item and the road con- 
dition is a most serious factor for the automobilist and the users of 
motor trucks. 

It should be understood at the outset that the question of debt 
itself is relatively less important than the question of sound planning 
and good management of the loan. The very presence of the 
improved road system increases the value of the county property 
and therefore the resources supporting the loan. It is a well- 
established business principle that extension of credit within safe 
limits is necessary for maximum results. The financing of all private 
enterprises by bond issues has increased very greatly. In 1908 
statistics show that, during the preceding decade, bonds were issued 
as a method of capitalizing public and private enterprises at the rate 
of $583,000,000 annually. 

1Cf. Farmers’ Bulletin No. 505, ‘‘The Benefits of Improved Roads.” This bulletin may be obtained 

from the Secretary of the U.S. Department of Agriculture. 
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Failure of bond issues.—Instances are not lacking where bond 
issues for highway purposes have proved failures. These instances 
are invariably due to mismanagement rather than to defective 
principle. Where counties have issued highway bonds the proceeds 
of which have been spent to construct temporary road surfaces on 
unimproved grades and without proper drainage, failure has neces- 
sarily resulted. There are on record in the Office of Public Roads 
instances where so-called macadam roads have been built with bond 
money by simply dumping broken stone at the wrong time of the 
year on muddy road surfaces without grades or alignments and 
without rolling or binding. (Cf. Pl. I, fig. 2.) 

A typical method of mismanagement is to distribute the funds 
equally on all the roads in the county or district issuing the bonds. 
Recently in a southern State $40,000 was distributed equally over 
nearly 90 miles of highway in a certain district. After deducting 
necessary overhead expenses this sum was equivalent to about $400 
per mile. Obviously no permanent results could be obtained from 
such a distribution. - In another county, where heavy rains and 
severe winters could not fail to make the roads nearly impassable 
with the superficial construction adopted, bonds were issued to the 
amount of $300,000. The money was devoted to light grading on 
an excessive mileage without any attempt at surfacing. 

Through a misunderstanding of the essential principles underlying 
the establishment of a proper county road system, conflicts of interest 
sometimes arise which cause the failure of the bond issue plan. The 
location of the roads to be improved should not be determined by 
argument, but upon sound engineering and economic principles. 
Before a community votes to issue bonds for highways it is necessary 
to understand thoroughly what roads are to be improved and the 
approxunate cost of their construction and maintenance. Too fre- 
quently ill-advised locations are adopted. 
Need for highway engineers.—Highway plans for bond issues 

require expert skill and professional service. Before the amount of 
bonds is determined, a thorough study of the needs of the county 
should be made and careful maps of the proposed highway system 
should be prepared. The sum to be issued should not be fixed until 
it is reasonably known what it will accomplish. It is customary for 
many counties to appoint a commission of business men under whose 
jurisdiction the bond money is expended. In other cases the county 
supervisor or county commissioner has the direction of expenditures. 
The best results have always followed where such commissions or 
county boards have secured the services of a highway engineer. 

Guided by the costly experience of many communities, it is now 
becoming common for counties to adopt this plan. In all engineering 
construction it is customary to allow a certain percentage of the cost 
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for engineering and supervision. ‘There is no reason why highway 
building should be made an exception to this rule. At least 5 per 
cent of the bond issue may well be set aside for engineering and 
supervision alone. Money spent to hire a competent engineer ' to 

make preliminary investigations before bonds are issued and to plan 
and supervise construction will be well spent. It is not uncommon 
to find counties that will repeatedly postpone the sale of bonds in 
order to obtain an increase of 1 per cent in a bid for $100,000 or less. 

and then proceed to construct the roads in a most haphazard and 
ill-planned manner. 

Benefit to nonabutting property owners planning the 
highway system or the main market roads, as mentioned above, it 
will be found necessary to omit many rence the improvement of 

which is greatly desired by abutting landowners. The fact that 
such property holders must pay a tax for the bond issue is only an 
apparent injustice, for if the highway system is well planned the 
entire county will feel the benefits of the improvement. As a rule, 
main market roads reach the majority of producing areas, and when 
they are improved all land values tend to increase. ; 

The fact that cities and larger towns are frequently taxed for bond 
issues to build highways outside of their own limits is sometimes made 
a point of debate in bond elections. It is argued that because a large 
part of the county wealth is within the corporate limit of such cities 
and towns, highway bond money should also be used to construct 
their streets. It is even urged that the expenditure should be made 
proportionate to the assessed valuation within the city limits. If 
the proceeds of highway bond issues were distributed in this way 
their purpose in many cases would be defeated. The primary object 
of the county highway bond issue is to build county market roads and 
not to improve city streets, although a high percentage of the assessed 
valuation may be city property.? It is now known that the expendi- 
ture of city taxes on country roads is a sound principle and that it is 
one of the best features of State aid for highways. In Massachusetts 
the city of Boston pays possibly 40 per cent of the total State highway 
fund, but not a mile of State-aid highway has been built within its 
limits. New York City also pays about 60 per cent of the cost of the 
State highway bonds. Some State laws prohibit the expenditure of 
proceeds of State highway bonds within corporate limits of cities or 
towns. The improvement of market roads results in improved 
marketing conditions which benefit the city. Most cities are essen- 
tially dependent upon the surrounding country for their prosperity 
and development. The development of suburban property for resi- 

1In the general bond act of September, 1913, by the State of Tennessee the employment of an engineer 

by the county commissioner is made mandatory. In Virginia the law provides that counties building 

roads under a bond issue shall employ an engineer either appointed or approved by the State highway 

commissioner. 

2 For arguments concerning the benefits of good roads cf. Farmers’ Bulletin No, 505. 
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dence purposes is also dependent upon highway conditions and it is 
becoming evident yearly that whatever makes for an increase in rural 
population must be encouraged. Since the introduction of motor 
traffic, country highways have been used to an increasing extent by 
city residents. In fact, the cost of maintaining many country high- 
ways has been greatly increased by the presence of city-owned motor 
vehicles. The general advance in facilities for doing country business 
from town headquarters when roads are improved is no inconsiderable 
factor.in the commercial life of the community. 
Examples of county bond-built roads.—The Office of Public 

Roads during the past four years has undertaken a detailed study of 
economic conditions in several counties which have issued bonds for 
highway construction. These studies have involved field work each 
year for from three to five years in the several counties. The detailed 
results of these studies are embodied in reports which are now on file 
in the office. Sufficient data have been gathered to emphasize and 
illustrate many points brought out by the discussion in the present 
bulletin. 

The locations of the studies were Dinwiddie, Lee, Spotsylvania, and 
Wise Counties, Va.; Dallas County, Ala.; Lauderdale County, Miss.; 

Manatee County, Fla.; and Franklin County, N. Y. Although no 
special field studies were made in Wayne County, Mich., statistics for 
that county have also been compiled. 

TABLE 18.—Financial items. 

| e 

aa x : < : ae ror cent of 
| Highway erm in Yomina Jaluation (valuation in 

County and State. bonds. years. interest. | year ofissue.| highway 
| bonds 

iriwad die; Via sae s,. os=- 25 BV Ach a tae | $105,000 20 and 30/ Sand6 $3, 661, 897 2. 84 
LLGe ASS AS on eee a eee oe | 440, 000 | Serial. | 5and 53 3, 014, 405 | 14.59 
STROUSILN EINE Wa ee as ee or eee 183, 000 30 5 11,962,956 | 9. 32 
Wal SOEs Se a 960, 000 30 5 11, 011, 780 | 8.71 
Manatee ublaecsese nc acta hese seco ee 250, 000 30 5 2, 450, 000 10. 20 
(yy ugg e! cae nee eae 410,000 | 30 5 13, 330, 355 | 3.08 
Mate erdalom MISS sosess sees. cash ek Shs: 350, 000 | 30 5 and 53 16, 443, 301 213. 
Beamish ime NEY eee ea ee Se Ss 500,000 | 60 | 43 and 5 12, 293, 434 4.07 
BP uRer Wn Chess Pe oe a et os / 2,000,000 | Serial. 4 467, 400, 635 | .43 

11913. 

The total amount of bonds issued by these counties during the years 
1900 to 1913, inclusive, was $5,188,000, and with the exception of 

Lee and Wayne Counties, where the bonds were issued under the 
serial plan, and Franklin County, N. Y., where they are to run for 60 

years, they are straight terminable bonds for 30 years. Table i8 
summarizes the financial items for each county. 

In some instances no preparation has been made for establishing a 
sinking fund to retire bonds at maturity. In several of these counties 
there is no provision whatever for systematic maintenance. In 
Virginia the State law provides that State aid allotted to counties may 
de used for the redemption of bond issues where the roads are built 
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in accordance with the requirements of the State highway commis- 
sioner and under the supervision of his engineers. In four counties 
in Virginia the roads are built under this plan. In Dalias County, 
Ala., the construction of bond-built roads was in charge of the four 
district commissioners and the probate judge. In Manatee County, 
Fla., the roads were built under the supervision of the five district 
county commissioners. In Lauderdale County, Miss., the county 
supervisors appointed a road commission of three members to con- 

struct the roads under the bond issue, and a highway engineer was 
employed and all work done by contract. In Franklin County, N. Y., 
the roads were constructed by the county road commissioners and the 
county superintendent of roads. In Wayne County, Mich., the roads 
were built by the board of county road commissioners, appointed by 
the county board of supervisors. 

The following table shows the mileage and cost of roads constructed 
in each county: 

TABLE 19.— Mileage and cost of roads in nine counties where bonds were issued. 

ee Bot cert "Average iles of tota a Her 2 
County and State. puilt. |mileage in Kind. cosiener 

county. oe 

Dallas Ala Sess ec ee ee eee eee | 197 19503)" Gravels ose. 2o2 ono spew tes See een $3, 700 
amd -Clayic cea eres cee eee 1, 650 

Manatee.eHlassaas once ee eee ees 64 1258) |Miacad amen eee cso mercer ae eee 4, 250 
| Shells... Gos Sas ye ey ge 2, 400 

Weauderdale Missi =e. 2 eee 84 1 OR5y| ea cad ame ieee eee eer ereene 6, 500 
Sand =Clay: case Vase es hee 1, 900 

SMU ANEIE LY Velscoonaauooseccascoc 41 10.0 | Graveland sand-clay...............- 2, 200 
Dinwaiddiess Vialseenee saan eee: 125 2550) SGraveland topisoilases =: ses esas 1,689 | 
BramkLimsiNi Yorn sec atcece see 124 950 |PGrawele Gos sae pees eee eee 2, 200 

Macadam ..2525 aes ee 3, 250 
WOO eeVias oe sr oe ce oe ee tenets | 84 We Pllessoe CO eae Sao nie ae ae eee 7, 400 

Marth? eraded a as eae arr ae 5, 000 
WSO Vida es cee eee 131 43.07), Maca dann ( sn. seers ee eae eee 8, 000 

Harthvorad eda se sss eee | 5, 300 
Wivenaney Silica a ee sogoodesoocode 83.5 5585 | {Concrete 22 sess scenes eee ee | 13, 200 

1 Surface treated with petroleum asphalt. 2 Kighty miles. 

In no one of these counties, with the exception of Detroit, in Wayne 
County, Mich., were there any large cities. The roads were, for the 
most part, constructed as market roads radiating from the main 
market towns in the county, as may be seen from the maps of Plates 
IV, VI, and [X. The economic benefits accruing to the several 
counties from the improvement of the roads are already apparent, 
and in several instances have been extraordinary. (Cf. Pls. V, VU, 
and VIII.) 

In Dallas County, Ala., and Lauderdale County, Miss., cotton is 
the principal crop, although in the latter county lumber is also an 
important commodity. Lumber and ties form, also, the principal 
commodity hauled in Spotsylvania County, Va. In Dinwiddie 
County the principal commodities are tobacco, peanuts, and hay; 
in Lee County farm and dairy products, hardwood, lumber, and coal; 

and in Franklin County, N. Y., milk and miscellaneous farm products, 
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In Manatee County, Fla., the principal crops are citrous fruits and 
early vegetables, which are shipped north. In Wayne County, Mich., 
the city of Detroit is the center of the road system and attracts a very 
large volume of miscellaneous traffic. The estimated annual tonnage 
hauled over the bond-built highways in almost every instance is 
sufficiently large to produce, by an assumed reduction of a few cents 
per ton-mile in cost, a sufficient operating income to cancel the annual 
interest and retirement fund required by the bonds. The relation of 
these items is summarized in the following table: 

TABLE 20.—Summary of relation between bond requirements and reduced cost of hauling. 

Approximate | 

| 
cost of Equivalent 

Toe caanee annual inter- | necessary 
County and State. est and | reduction 

estimated at - | 
Sa aTTTISITAL redemption (cents per 

on highway ton-mile). 
bonds. 

HD TASMAN A err esting oe UE oe ee ee 600, 000 $28 , 333 4.7 
MANIA LOO yl La sae ee ea yates geese Sete Sisk Sane sii aut oe = 1 200, 000 17,342 U7 
WWicita GON LALO NpIVIISS Be orn He ve este rey yee ee eee Se 720, 000 24, 530 3.4 
SOUS VWAINIA Vere sere eine ec is rine fe ein yataes See on we antes 574, 720 12, 695 70.9 
MBIT GIO sg Vaan ee ee Ae eo Ae Soe or Se oh aes oe 212, 500 8, 633 4.1 
RrariichineeNiy Vet eee en hele male ee Rat ee Ee 201,544 | 25,544 12.6 
TUES Ge MICOS: = SA ee Oe RE a li a age ae ep aa ea CN | 4,353, 966 2179, 882 4.1 

1 Rough estimate. 2 Equivalent for annuity bond. 

The increases in the value of land adjacent to the improved roads 
are especially noteworthy. In Manatee County, Fla., land increased 
in value $20 per acre from 1911 to 1912, and a mile away from the 
road the increase was $10 per acre. In Spotsylvania County, Va., 
land which formerly sold at an average of $24.74 per acre changed 
hands within three years at an average of $44.74. In Dinwiddie 
County, land between 5 and 10 miles from Petersburg advanced on an 
average from $15.25 to $30 in about 15 instances, and land 10 miles 
from town increased, on an average in 16 instances, $16.32 an acre. 
On eight pieces of land in Franklin County, selected at random, there 
was an increase in value of 27.8 per cent after the improved roads 
were built, and in Lee County, Va., land advanced 25 per cent. 

The construction of the bond-built highways in several of the 
counties herein mentioned has been of decided benefit to school attend- 
ance. In Spotsylvania County one consolidated school replaces three 
one-room schools, and another consolidated schoolis planned. In Din- 
widdie County school attendance increased 174 per cent in one year 
on the improved roads, and several school wagons carrying 24 pupils 
each have been put in service. In Lee County school attendance 
along the improved roads shows an average of 71 per cent against 62 
per cent along other roads. In Wise County several successful school 
consolidations have been effected since 1909. The Pole Bridge 
School in this county on the road from Coburn to Wise replaces four 

~ one-room schools. 
52448°_15__3 



APPENDIX A. 

STATE HIGHWAY BONDS. 

TABLE 21.—Complete list of State highway bonds. 

| Amount (by years). | Rate = 
State | Year. a (per oo How redeemed. 

Voted. Issued. | cent). (years). | 

California.._......- 1910 1$18,000,000 |..........-. | 4 50 | $400,000 annually after July 1,_ 
: 1917. : 

| 1919: | eek $2,000,000 | 4 50 
Were ye peut wa 3,390,000 4 50 

Pointers eee eae | 18, 009,000 4-5, 390) 000 TIE aE 

Connecticut... ....-- | 1907 24,500,000 | 1, 500,000 33 22 | $205,060 annually. 
TODObAL) oe ane 185005000 4 ioe oe oe eee 
1911 | 33,000,000 | 2,000,000 4 | 25 | $120,000 annually. 

| 1913 | 23,000,000 | 2,000,000 | 4 | 25 Do. 

Total (9 7 4G. |piemeaee | 10, 500,000 | 47,000,000 |._.._..2--|..-..:--- 

Adahio: eo | 1905 | 50,000) 50,000 4 30 | Sinking fund. 
1907 | — 18,000 18,000 4 20 Do. 
1909 | 22,000 22,000 4 |10and 20 Do. 
1911 136, 000 136,000 | 4, 43,5 (5,6, 10,20 Do. 
1912 |  29,000|/ 29,000 43 and5 20 Do. 
1913 | 250,000 250,000 4 20 Do. 

Potal’ 4 eee ee 505,000 505, QU0 [eee eee ee: 

Maine 6... 2 1919 |) -2°000"DO. 2 Tk ae Fe er 
1913 [esessse3-2 300, 000 4 40 | $7,500 annually. 

Motales sats peace ea /°27000/000! |" 300,000: )2-. 822. |e 

Maryland7......... | 1908 | 5,000,000 | 500,000 | 3h 15 | Sinking fund 
1909" [oe tee 1,000, 000 3h 15 Do. 
1910 | 81,000,000 | 1,000,000 |33and4 15 Do. 
1Git 1 ees 1,250,000 | 3hand4 15 Do. 
1912 | 23,170,000 | 2,250,000 Oh nity [ee pet: s Do. 
1913" | o-oo 2, 646,000 |......---- Reo 

Wotahen cee lusco- eee | 9,170,000 | 8,646,000 |....---..- ese 

Massachusetts ..-.- | 1894 | 300, 000 300, 000 34 26 Do. 
1895 400, 000 400, 000 32 | 25 Do. 
1896 600, 000 600, 000 3h 24 Do. 
1897 800, 000 700,000 3h 30 Do. 
1898 400, 000 300, 000 3 30 Do. 
1899 500, 000 400, 000 3 30 Do. 
1900 | 500,000 400, 000 3 30 Do. 
1901 | 500,000 350,000 3 30 Do. 
1902 500, 000 375,000 | 3. and 3} 30 Do. 
1903 | 2,250,000 400,000 33 30 Do. 
1GO4 = |e eta ecte | 300,000 34 28 Do. 

| 4905) aeenee 250, 000 se 25 | $10,000 annually. 
| 9063 | eee | 300,000 33 30 Do. 

1 California.—Proceeds of bond issue to be expended on a continuous and connected State highway 
system running north and south through the State, traversing the Sacramento and San Joaquin Valleys 
and along the Pacific coast, by the most direct and practicable routes, connecting the county seats of the 
several counties through which it passes, together with such branch roads as may be necessary to con- 
nect therewith the several county seats lying east and west of such State highway. No limitation on 
annual expenditure. 

2 Connecticut—To be expended during the six fiscal years ending Sept. 30, 1913. Bonds to be paid in 
22 annual installments by appropriation from general fund. 

3 $1,000,000 for improvement of public roads; $2,000,000 for improvement of trunk-line roads. The 1911 
and 1913 bond issues mature in 1936, but may be redeemed by the State treasurer whenever andin such 
manner as he deems to be for the best interest of the State. They are not specifically known as road 
bonds; but the 1911 highway appropriation was specifically designated by the legislature to be from 
the proceeds of the $6,000,000 State issue of bonds. The 1913 appropriation is made from the treasury, 
while the treasurer is, in a special act, authorized and instructed to issue $4,000,000 additional bonds to 
meet the needs of the State. 

4 For trunk-line roads only. 
_ § Idaho.—For various roads and bridges specified in the act authorizing each bond issue, except $200,000 
in 1913, which is expended under State highway commission. 

6 Maine.—Not to exceed $2,000,000 shall be outstanding at any one time. To be expended in the con- 
struction of State highways, the whole cost to be paid by State, except where a town may desire the joint 
State-aid fund to be applied on State highway. 

7 Maryland.—For State roads. 
8 Not to exceed $250,000 to be issued in any one year, beginning Jan. 1, 1911. 
® To be issued in amounts of not less than $500,000 at a time upon request of the State roads commis- 

sion. Rate of interest to be fixed by the governor, the comptroller of the treasury, and the State treasurer. 

34 
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TABLE 21.—Complete list of State highway bonds—Continued. 

Amount (by years). Rate 7 
State. NWiCal | panama amen |e, 7 (DEL on How redeemed. 

Voted. Issued. cent). (years). 

Massachusetts -.._. 1907 | $2,500,000 $360, 000 34 30 | $12,000 eoou ay 
TOOS Sees eee 495,000 3h 30 | $16,500 annually. 
LOO Oy secret ele 380,000 | 3 and 34 10-30 | $220,000 deferred serial, 1920— 

| 1939. 
1OLOR Wet cee a 285,000 34 | 10-30 | $180,000 deferred serial, 1920- 

1939. 
NCO) Wi Bees 8 eee 310, 000 34 10-80 | $200,000 deferred serial, 1921- 

1940. 
1912 | 5,000,000 435,000 34 10-30 | All but $175,000 deferred serial. 
1913 1 115,000 | 1,110,000 Salles ee Serial. 

4 Na) 5) LES el (ae IE Slo) | Che ORO Neo so 5-caclbessacnose 

INewerampshire er |e909) 21 OOO OOO8 | Ree sacar ete tates ae ere 
LQTIO Mr Peer a tenes 200, 000M Pstandi3s alizsee cee = Deferred serial, 1914-1917. 
QL AY yas Soe ice ee 250, 000 ee | Bes aie gs Deferred seria], 1917-1921. 
AIG UZ Sn eS ea 250, 000 UI asa ca Deferred serial, 1921-1924. 
1913 3 300, 000 4 250,000 Sig las, © 

TRO tele eae tell ices Se USOC), WOO) | ONO sOOO a2 sae csalleSects cee 

New Mexico 5.....- 1912 AVOKVOY ecceaeoseee Pla ce Se ae 

BN © Caylee Wee) es 500, 000 (Oe Raa ae ae Mey il a ene x 

INOW, MOR sane se NOG a CSO LOMO NOON 2 ee eee ee ee Sol ee lo ee Sinking fund. 
AUS 10 fal ence a eee 1,000, 000 3 | 50 Do. 
QO SiG | Sri eee aes 5,000, 000 | 50 Do. 
1909 nae e aes 5,000, 000 An | 50 Do. 
U1 O ese eee 5,000, 000 ea 50 Do. 
Oita eter cor a 10, 000, 000 4 50 Do. 
1912 | 850,000,000; 8,000,000 4 50 Do. 
1913 _ |f16, 000, 000 43 50 \\Dated Sept. 1, 1913; sold Jan. 

CES Hig rhea 2g 5,000, 000 43 50 14, 1914. 

Na) eee Dia anerced 100,000,000 | 55,000,000 |........-. IS Seve ee 
| 

Rhode Island... -- 1906 N600K0007|Raeaseee se 3 30 | Sinking fund. 
1909 GOO}000s bees ae 34 30 Do. 
1912 10}6005000) |S: 225 4 30 Do. 

Motaleey nese seas TE SOOROOOM eee S OOK OOOH Rays tees aes ase sere 

Witalee eS Secure 2 1911 126030008 Pees seeeee oe 4 23 | Deferred serial, 1922-1934. 

RO tae aes rae AKO OUO | | o' PATO COO B56 oe scosslsssueesocal 

Washington !2_____. 1911 190,000 125,000 4 12 | Paidfrom State highway fund. 

MO tases see eee <e 190,000 WAT UO Wiese ssaede | steers Raa 

Motalsepeees|o- 9s 158,590,000 | 88,476,000 |........-- [Pe aa 8 

1 Massachusetts.—Authorized for special State roads by legislature, 1913. 
2 New Hampshire.—Not to exceed $250,000 to be issued in any one year, and the proceeds to be used 

exclusively for State aid in the construction of the three trunk lines to be designated by the governor and 
council from the Massachusetts State line in a northerly direction. 
3To be used 

council. 
4 Not sold Dec. 1, 1913. ; 
®» New Mexico.—These bonds shall be in denominations of $1,000, numbered 1 to 500, the first 20 of which 

Shall be payable on Jan. 1, 1919, and 20 of said bonds, in consecutive numerical order, shall be due and 
payable on July 1 annually thereafter until and including July 1, 1942. The proceeds are to be expended 
for the construction and maintenance of a system of State highways. 

§ Bonds not sold Dec. 31, 1913. ‘ 
7 New York.—These bonds were to be issued in two classes, to be knownas Aand B. Class A is coupon 

for State aid in constructing trunk-line highway to be designated by the governor and 

or registered, and redeemable from a State sinking fund, while Class B bonds were to be registered and 
redeemable from a redemption fund provided by the counties and towns wherein the proceeds thereof 
should be applied to the improvement of highways. . 

8 The act of the legislature authorizing this issue of bonds was ratified and rendered operative by vote 
of the people at the general election, November, 1912. Of the proceeds. $20,000,000 shall be devoted to 
State highways, to be built at sole cost of the State, and $30,000,000 to county highways, to be built at joint 
expense of State and county. 

° Rhode Island.—$200.000 to be issued before Jan. 1, 1907, and the balance on or before Jan. 1, 1908; the 
pecds to be used in building a system of State roads under the direction of the State board of public 
roads. 

10 To be used for construction, reconstruction, and maintenance. 
11 Utah.—The proceeds to be divided equally among the counties of the State, exclusive of Salt Lake 

County, to be used in the construction and maintenance of State roads and bridges therein. Bonds 
dated July 1. 1911. 

12 Washington.—For purchase of bridge across the Columbia River at Wenatchee. 
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STATE BOND ISSUES DEFEATED. 

Colorado.—The proposition to issue $10,000,000 in State bonds for 
roads was submitted to the people of Colorado at the general election 
in November, 1912, and was defeated. The proposition can not be 
again, submitted to the people within a few years. 
Ohio.—At the general election in November, 1912, there was sub- 

mitted to a vote of the people of Ohio a proposition to issue $50,000,000. 
in State bonds to construct a system of intercounty highways. The 
vote on this proposition numbered about three-quarters of a million, 
and the bond issue was defeated by 2,017. One remarkable fact in 
connection with this vote was that the cities of the State gave sub- 
stantial majorities for the bond issue, while the rural vote was 
substantially against it, and to such an extent as to overcome the 
city majority, although about 80 per cent of the taxes which would 
have been levied to take care of the interest and sinking fund of the 
bonds would have been paid by the cities. 

Rhode Island.—On June 3, 1913, a special election was held in the 
State of Rhode Island on the issuance of $700,000 of State bonds for 

the purpose of completing a system of State roads. At this election 
only about 14 per cent of the voters of the State attended the polls, 
and the proposition was overwhelmingly defeated. 
Pennsylvania.—On November 3, 1913, at a general election a pro- 

posed issue of $50,000,000 in highway bonds was defeated, although 
the proposition carried in Philadelphia and Pittsburgh. 



APPENDIX B. 

APPROXIMATE LISTS OF COUNTY AND DISTRICT HIGHWAY AND BRIDGE BONDS; 
TOWNSHIP HIGHWAY AND BRIDGE BONDS; COUNTY, DISTRICT, AND TOWNSHIP 
HIGHWAY AND BRIDGE BONDS VOTED IN 1912 AND 1913; COUNTIES, DISTRICTS, 

BEATS, AND TOWNSHIPS GIVING COMPLETE MILEAGE RETURNS OF ROADS BUILT 

UNDER BOND ISSUES; TOWNSHIPS AND TOWNS GIVING COMPLETE MILEAGE 

RETURNS OF ROADS BUILT UNDER BOND ISSUES; SUMMARY OF ALL HIGHWAY 

AND BRIDGE BONDS VOTED TO JANUARY 1, 1914. 

TABLE 22.—County and district highway and bridge bonds.' 

ALABAMA. 

| | | 

Total | Total | 
Counties and amount ae Interest Counties and Amount | poe Inter- 

districts. voted to | care rate. districts. voted to ears. | ostrate. 
Uppralt VC) eee Jan. 1, 1914.| Ye2Ts- 

Per ct Per ct 
PANTLAU SA eee $65, 000 30 5 Imimestoness 2552 55522 $135, 000 ‘ 4 
IBIOUM Tee eee ee | 150, 000 30 5 Madison ts=45 sass = i 2ZROOOM | aeeceec| 5 
BinMlockserere = eae 160, 000 30 5 Merion eae eee 100, 000 20 | 5 
TBD (ey eet hed en aa PSS HOOO eres es | ae as Marshallinasssameaanes 130, 000 30 | 5 
Wolbert es. 200,000 | 30-35 Ballo ilee ee en meen eae | 500, 000 20 | 5 
Conecuhe = ss eee ee- POEL OVS Ss ocecesallachseace Montgomery ........- 850,000 |.......-| 43-5 
@renshawe-eee - 2 -ee- IWS SND es eoeesslleasacose MIO RN. So dsccusccoce 240, 000 30 | 5 
Walla?) cos laos 410, 000 30 ig MNWMetyan7e soe koe She eeaue 126, 000 30 | 5 
ETO re gee sen ees 217705, 000 30 Ball fPikconaes astute enh: 192*000)|Pae see | 43 
Escambia?: .....-...- SS 40000 Fee ee > |) Ue ee peat ooodae 100, 000 30 5 
TEIGNIC a5 S Sever eaten ee a NOU) Weesesaaallecoocdce SC laine = ee 85, 000 30 | 5 
Jackssonbeasee see seas 250" O00! Eee aes pee ene SUMmterssna ss eee 120, 000 20 | 5 
Jettersom ss. 22- 2-5-2 200, 000 30 | 6-5-6 SEE En EnneTIn 
WawTenCene- ae seas 2 - 123, 000 30 6 | AOU chase scot a VAL G00) |loscausee lee eneme 
LOt see aes 25, 000 30 i | | 

ARIZONA. 

PACH me ys eS $30; 0005/5. = .220- 5 || Maricopa—Con. | | 
Greenlee: Duncan‘... 165000) eee 6 Special road dis- | 
Maricopa: WMO: ssoene saa oe ~ $40, 000 20 | 6 
Phoenix (city)5..... 60, 000 20 SallpMohayer sc. a4 see MOOG W0) Nesrdoces 5 
Mesa (city)®.......- 2,000 20 S| PAYS Caras sere ane os 500; O00} |S sats 5 tiene teers 
Special road dis- : | | | 

Gite helenae: = eee 30, 000 (8) 6 || otalsass ae SOSS000N |S oe eRe ERENT 
Special road dis- | | 
itt Gale Sarees se = 30, 000 20 6 || | 

| 

ARKANSAS. 

IBEMhOny 226. Sc e. $2, 815 | 12 | Sed olde Montgomery....-.--.- | $10, 000 | Se eee Sor aaa 
Crawiord's.. 2222... ICE Boeeee od tered ste Sebastian: Ft. Smith3 | C00; 000) ee a= aeee 
HeMmersom.- 52-22 45, 500 13) 6 || Woodruff: District 1- 30, 000 | 20 6 
1D) ~ ace ee ge ee eine 15150007 ese see Heese te eee (a 
WOMOKO Me os 2s 205,000 | 20 | 5) ATO tellers environs IOS Bulls eee sale SES 

1 In 21 States highway and bridge bonds have also been issued by townships. See list following. 
2 Includes $60,000 of bridge bonds. 
3 Bridge bonds only. 
4 Bridge. 
A aus cover partial cost of improvement of Phoenix to Roosevelt Dam road. 

erial. 
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TABLE 22.—County and district highway and bridge bonds—Continued. 

CALIFORNIA. 

Total Total 
Coie amount perma | Interest Countics amount | Te™ |tnterest 

en voted to years rate. : voted to ears. | Tate. 
Jane, 19140 | ean Jans 9i4e ees. 

Per ct Per ct 
AOR eae $4800) (2 as Bie | eRuiviersid 62 eae mane |).$1. 50000011 ¢ = oe “eet een 

Contra Costa........- SOON O00) | See eee ee eaer Sacramento?_.......- | 825, 000 2 40 43 
Wresno de sass oe SONC00 eee ee 6 SantDiesos =. eas | 1,250, 000 40 4} 
Glenn sees Se 450, 000 (2) 5 San Joaquin..........} 1,850,000 40 5 
Eim boldt= see - 15, 000 20 7-9 San Mateo.........-- 1,298, 000 |7-10-40 5 
KCTS 2 ine eee 2, 500, 000 25 5 Santa Barbara. -...-- 290, 000 20 6 
race by Ai OSs ase fe OS AD OU isssoosce 5) a mbeham aeepee eee ec eer 3 0005|=seae 6 
Los Angeles. .....--.- 3, 500, 000 40 ASS Viembura lesen see eee PDO He San = 5 
Orange ets gs- sas 1370000; ease ee 5 tt | 
PLUM ass eae Se 100,000 | 10-25 4 Rotalees ase 1556307800) |Seeaee | pees 

| 

COLORADO. 

Total | 
‘ amount , Term of ; Interest 

Counties. voted to | years. rate. 
Jan. 1, 1914. 

Peach: 
BND CT eae el aes eed Saco ar de hs AAS age aps aR tee SUL 00d He 2 case 5 
(GIS V B=) V0 Ie eyecare ia eS ee Ted eae cata Spire Ge eae ue aoa’ 2850000 Sseeceeeee 6 
SaneMigielles: S25 eps etac sg Wee ctacs ee ee Cee Se ee eee eee as SERUM easoscoade 6 

TO tals 23 cre RSs = he dete HO ee: ae re eA ee ge 134) 700.2222 ein eee 

DELAWARE. 

Total Total 
Counties and amount cen Interest Counties and amount mace Interest 

districts. voted to aane rate. districts. voted to ae rate. 
| Jan. 1, 1914:| Yeats: Jan. 1,1914.| ¥ 

| Per ct. : Per ct 
Ken tae tees eae: $30, 000 20 5 Districts 1-1022----2-< $50, 000 5-11 
New Castle.......----) 41,285,000 | 20-51 |; 443-5 —__—__— 
Sussexdibere ret weer oe 30, 000 5-24 43 Totals. | 890 O00 eee aa See 

FLORIDA. 

PAACHUaLs ese ee see $405 O00 eae eee INESRE soe Gusedocssss $180; 000s): See ase Sees 
Bradford: Hampton-. 25, 000 20 6 Orange sear eee 800, 000 30 5 
Clayeae recs ce eee 1500002 See ees See see iPalmeB each®=ss4-s- SS 345, 000 30 43 
Columbiawaass--seeee 405000) |e ees 6 PaSCOS 2 peace nee 150, 000 30 5 
ID Ad ONS a eee eae 250, 000 20 5 Pinellas ee Uae es 370, 000 30 5 
IDG SOs odessusasctc PAD VU leoaesacc|basoonss Polk: Winterhaven. 130) :0003|2- 23 eee 
IDV al eee os ee ee 1, 050, 000 25 5 Buinambe esses 155; O00; |Saeeneee 5 
rankdineee ss ease ae 20, 000 20 42 || St. John.... 205000): 335-245 
Fernand Oss stesese oe 300, 000 30 5 || St. Lucie... -| 200: 0008|0: S2ees|Seeaeee 
Hillsborough... ....-.-- 1, 400, 000 30 5 Seminoletess-sses-== 200; 0005). 5-527 eSeee 
Holmes: 1 district... 40, 00C 30 6 Wilton ss 2. “awe | 70, 000 20 6 
JackSOnhaeeaeecre cere 300, 000 30 4 ——_—_——— 
ILE CR nen 2 | See 500,000 | 2 15-30 5 Total 7; 285; 000).|-- 2. 4224|53 ee 
Manatee 250, 000 30 5 

GEORGIA. 

Ren wetil eae sash $5000) fee = ee Si villeree es sec $48, 0007 | 52 3221 \e ase 
Bileckley ag 25.8% SOOO Sees Se | eer Spaldinge= sae = 10%000"|a2e 25s |e 
Clarke. 1O0K0005 | Bae seas AA ROWISS eee eee oe 4:0002|- eS32 2S heer 
Colquuitts2-23 2-- <2... 400;'000 5 \5 ecseee eens TOU Piven eos 200,000) |i25.--5 epee 
Gordonseeeasseeese S50003| Sees Yee ables Turner. ee eeee 20°000)|S2e-eeee 5 
Elan cock:sa seers een 51, 000 30 | 5 
AUN GNIS Sener eee 202, 000s esse seee 5 Total 1; 1765000 2|2 522) Soyer 
Mariontset<so-o. 2 4. SO; 000 Hse be eee 

1 Bridge bonds only. 
2 Serial. 

3 Bridge bonds, $225,000. ; 
4 Of this amount $275,000 was for bridges. 

ee es 5 ee a ee ee ee 
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TABLE 22.—County and district highway and bridge bonds—Continued. ‘‘ 

IDAHO. 

Total Total 
Counties and amount | 7€™ | Interest Counties and amount ee Interest 

districts. voted to ees rate. districts. voted to rears. | Tate. 
Jan. 1,1914.| Years: Janets 1914.) 2 °o"*- 

Perce: Per ct 
AGE a 3s obe aeeeeesase | $234,484 | 10-20 43-5 Kiootenail: 2225355. 58 CSS} UU/ILG Eero Romor eee 
ReantWakers 25. 2< 22.2 45, 000 - Sea enone sos - 5 =e 130,000 | 10-20 6 
IB OISG earn ee ae | 70,000 20) Sees Oneida: Districts 1-3. 592000) |e <2. = 5 
Wanyone sa ose: 1198,782| 10-20; 45 Twin Balls: 2s ene 3 100,000 | 10-20 5h 
uISteri24 sass te el 1550002 |= 4562 6 Mashinoton242 7a. 65500) |t eee 6 
Fremont: District 1. 120,000 | 10-20 6 | ——— 
Gooding ss! <4 22 522 160% 000! |n5224s=2|5s- 2228 Motales ssc | wel cole SS7. |e eee | Basseee 

ILLINOIS 

Edwards: District 3.-- $3, 000 2 6 Wiabasht 222 25 seas | $12, 000 5 5 5 
Hacksomtsn nc -52 225: 36,320 1-20 4 
Dearie pee 3205000; [ss25 ale aeaee Totals sae AOU SAY eee | emereers 
St. Clair: Centerviile 

DISinICie she os soe 49, 000 5 20 5 

INDIANA. 

aoe Be Se note ociickis $151, 550 10 43 Marshall perce ta ale $86, 400 15 | 44 
Os eee ee 53, 840 10 43 ALIN occ oc Ses 189, S815 Soe 43 

Bartholomew........ 365, 572 103]. 495 | MMi eet | 636,656 | 10-20 43 
OOS a2 sees = arse 5 223, 260 10 AD MONT Os: oe ete ee aaa | SUBSIDY Geen ease ooccaak 
earroll Giese ae eae 20, 008 See 4-6 Montsomery se aatepents its L ye ire See tee y ; 
AS SIN eae ee Sei a at OA Beees cas Sasa ae QRGANE =o 302 Se ee eae : 0 4 
Districts 1-3......- 112) 425 10 Ap Newtons. | 6.2 G7RO2ts| ere elle eree 

Clarks 3a a es Sees GS ANN eek 2a elt eae OHiIOns sa a 74, 000 10 5 

ee ee Se oe cow OR Clee ar ta aie ;  40,UUU |....-.-- > Ws ooccsenescescac HRD Jlerssdccallogaccace 
Wuviesss 5... lo 90, 000 10 43 || Porter: Districts 1-3.| 1,055,880 | 10-20 15 
Wearborn 2.2622... =! 232, 272 1-20 43 || Posey: Districts 1-3-- 648, 244 |.._..... 3-6 
Mecsas. se oe 763,880 | 10-15 geil Piatniam ssc 2 oe see 548300) | Seen cone 
WMelaware. 52-0 100, 000 | 10-20 4. || 2 Districtsa-3..- === == | 58, 689 10 43 
MOISSs 2 at Teh eB Ye hese d BoSaBoe : | Randolph...........- De A5OS | ae 5 
Hayouts==-------o--- 53, 610 10 AL WR Ipleyeesaae se aes oe SONS 0005 Stace 43 
Mountains se 225s =. 137, 950 10 45 || RUS ee ek eee coe 489,000 | 10-20 43_5 
iD di eee 111, 000 |......-- 33-5 Steoseph G3 ease | 523, 200 10 | 43 
Rapelpe neg 6 os oc 2d 50, 000 20 44 || Shelby ©... ..-....2.- 144, 455 20} 41-6 

ae eal ripe |b Caaemeeeeeee Pacer ROCNO sss ok eS ; 3 EKG Sse eee Aho 
Hancock.......--.--- 8973-500 |» -1=10+|> 44-5: |) Sullivan. 9222220222) 80, 982 10 4h 
Harrison: 2.22.2. 5 5 43, 220 20 44 || Switzerland..........| 5ONGEDE ae nae ae 
Bley tio2= ices. = | AASB Oui = Sea an Ree Tippecanoe ®......... 260, 000 10 | 4h 

Huntington........-- | 341, 932 10 4h Tipton: Districts 1-3.| 673, 140 10 44 
WAGKSOMS <->. 52525552 9 29, 640 10 A WU ON a = ae sas ee 605000 | 22525532 | Gist an 
2S eee FO TESOO! vee he| a WVanderburg:. 2222722 | 266,196 10 4h 

aap ER Bs REE 50, 37 1 4 Pa eas ee 4 OO a ieee ee 4 eee freee eonleoan vga <2 | 305%000 | 22222272 “3 
MBBS SA occ tn 69, 300 10 43-5 Wiabasheone= see 145, 320 10 43 

eee 189,360} 10} 44 || Wayne. = 2-22. eo 
IP PUSS a=L65 oe ease a— ee of ge lesson ees) is6ceGe ass WS -sectdcesedceese (Ua ett Neosessecl|eoscsese 

Beiporte .....-.-:.-.. 949° 640 20 43 || White. 22-2 0-222- 513, 000 i0 43 
ence A nO 48° oe BASSES le gates a | EVD sbley, soso 2 eee | 8) 500) ese ws SU eed 
ISO Mga. 5 

Marion... | 10], 378, 000 | 10-20 |33-43-5° otal. s ee (ISSO 725049))| eo neea |e os 
a Po 

1 Bridge bonds $151,162. 
2 Bridge bonds. 
3 $50,000 for bridges. 
4 Bridge. 
5 Serial. 
6 Bridge bonds only. 

7 Bridge bonds $30,000. 
8 Bridge bonds $25,000. 
9 Bridge bonds $15,000. 
10 Bridge bonds $200,000. 

Outstanding. 
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TABLE 22.—County and district highway and bridge bonds—Continued. 

IOWA. 

Total Total 
Counties and amount Ten Interest Counties and amount ian Interest 

districts. voted to ears rate. districts. voted to ane rate. 
Jan. 1,1914.| ¥ Jan. 1,1914.| Y©@"S: 

Per ct Per ct 
NGM So boeasaeKcase 21025298) eee eeee eee Towayly ys ene = Saskia 390), 000 |ccoscocacloasssoce 
Allamakee!_......--- 245000) | see So eee Jackson eee eee 137,000 20 4-5 
Meni ib oKoe ooeLeewe OMINOUS ce ntalecacn sons INCOSSUthaeee See eee 7 137, 738 6-14 
Blackhawikas 245555: Bj AY 2 Gites sre ee | eee eee A Blair ats creed eaeeee a MO OOO Necocacsdieoesscce 
IB OOMO NG ttre iee rane 60, 450 12 Aa |W CAS ihe sere ee eee aL GOO oscocso- 44 
BChanank eter BIRO Is Sreasoollsooncsoe Madison 1..........-- 45,000 3-17 44-5 
Buena Vista.....--.. BAG NAO foals se cece |e serge Mahaskatese ses see eee ICO) |eseodecc 43 
Calhoun ee sta OU ee ae oslesacaesc Manionines a2 s2 seers 107,000 | 10-20 4-42 
Carroll ess a seen 405 000R se eeeeae 4 INDI S ris iserencis Scere 21 O00" sss. a lseeen eee 
Cassie ae ae ties MAND Iecisse son 4-44 || Palo Alto.......-..--- ASQO Ou. 2 eaieal Roe 
Cedarlen Ue eaten 234000 i Esser onal eereon Plyamout hese eases 2070003 eee ese 5 
Cherokees sees 7A ONO) eaesaccslloassocos (0) Uae Ree es ae S219" 9008 |e eee 33-5 
Clarkes eae A ee 1OXOOOH| Ee eee eee eee Pottawattamie....-... Op 70) Basie oaalisoooaoos 
Clinton yet eee SOOO Ro teeee AMS ACE saree sae eae oe PNY |sacnsacclloocoococ 
Crawlordihe = sheraee ADO Necsscecalosseouaa Slope sosoeseaacs 2309 25 ies elec 
IB ENDER UN Ae MSI Ak GOO Oi aay errr eee Unions = es eee 96,000 |..--...- 4-43-5 
IDEN AG es Ramat ae ae ee “5 DOO Wasecee ac Ape Weld Ibn MNS occ co aoo- TOSS 0007 |Saaeee =- 43 
ID GCE Gee sccaasaee 195000) eee 43 || Wapello!.........--- 915000) 2 aeseeer | aeeseeee 
Delaware........---:: Vay |lssascoanilousccuad MWierere oo oadacacs 163, 000 20 4 
Des Moines HOS OU eee Seellesessaae Winneshiek........-- SISO) ssecaccdllossacccc 
Dickinsonitss, 2 ees LOSOOO Sse aoe eee Woodbury !....-.-.... DIGS V4 Ball Meier ees niaeee 
ID wl COs sese scabs Case elise we vina| Bees as HG VV ATT Ss Tay as eee an 10 149, 452 9-15 43-5 
IDEAVGURS Moeoowesaeed ae 5G. BW) lass 225 he 43 ——_——-. 
IMO Cs sdanesdsouaeae BAR Zia ee eget eee apa Total... St EO ee Scoaocdlosocecce 
Bremontisssen meses 6 137, 806 20 43-5 

KANSAS. 

IB OULD ONE e ea. ee ee RYH 00) lee Se eealoagseonce Manone pees heer seee $6,000 | 5-9-11 6 
Clowdiren aan ices se abe US SOMO Ree ees | ena Ramee) lees. aes SOOOR aneraaee 43-5 
IDWS ses saeeeusboe G64 500) ba eeere WM BRO a ua Boo sone saboe IPE SOO Wssccosee 6 
I Giwandslie sae oes ee. AVEO Wea sacesallasccacse Sedewickeee ee esse. 101, 550 10 5 
GealVincnaceee ae ee SESS 0) See seeee 4 Wyandotte.........--| 12695,000 | 20-30 43 
Gray en ey moar Ss000R |e eens 6 ———. 
Hamiltont = 222228 31,000 25 4 To bale ces! sae EPA OYA ltaocose|-touccas 
Johnsons nyse sae CY COO) aaeekoes 5 

KENTUCKY. 

IB ables eae wes Bi OOO lssvecsedlleccsgoae eMadisonaee sae seee SHOSON asses sesdlonscésce 
IB OVle ee eae 4000) Seta see A MOSON ea see = cvs see 60000) | Cees Ses eee 
ld ollbiq@isddsaueokonasas SOOO OR See aeee 5 || Montgomery........- 29; 000d: e557 4 Sane 
Carroll Sees eee A0SO022 see aaeee 4-5-6 || Nicholas: Districts 
@hiris Giamss oases) eee VOOM esacceclecccsuoc AN itray at aty nen erp 40, 000 25 4 
Clapkae eee a Ray GOOO Ou /e eae a ee aut Onion iss cee 30,000 |......-- 4 
AE preeara ks es ee eaye  e PB (NO) ee ecbellbuacsace OwwenEe aac a nerr re LO; O008 paeeeere 5 
Galla tine 6 ae SHG) lacuansee 4-6 || Pendleton.-..-. UWS OOO) eesosses 435-6 
Garrard seen 33,000 |......-- 4 || Robertson.....-.---- 10, 400 5-8 5 
Grantee eae ets aes 9050008 es sae AL Gull SCOUbaSaae Cees heme bees 1965000) |Seaeeeae 4-5 
LaTrISONe tase ester SHOU ses sues Mesa ee oe ITM leu een IAD OOO |aesecscaleeesses: 
Kenton ae s5- see ILS ye CO Oe aR Ua es ae rea Wioodiordaa- sae eseces 17-5005 )os.2 Soe lees 
VO WAS ea tate eee G200 7) ei erke| ee ee ee 
ICON A eaaece rare PONY) a cusacclaoeseeos Total LER NOM eaeoella 45 se SoS - 

1 Bridge bonds only. 
2 Includes $16,298 outstanding warrants. 
? Outstanding bridge warrants. 
4 Includes $4,060 outstanding bridge warrants. 
5 Includes $5,352 outstanding bridge warrants. 
6 Includes $8,806 outstanding bridge warrants. 
7 Includes $60,738 outstanding bridge warrants. 
8 Includes $65,000 outstanding bridge warrants. 
9 Includes $20,748 outstanding bridge warrants. 
10 Includes $54,452 outstanding bridge warrants. 
11 County officials may issue bonds to pay accumulated outstanding warrants and the above list for the 

most part represents such funded warrants, all for bridges. 
interest at 4, 44, and 5 per cent. 

12 Bridge bonds $100,000. 

It is customary to pay, in most instances, 
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TaBLE 22.—County and district highway and bridge bonds—Continued. 

4] 

LOUISIANA. 

Total | Total Oo a 
Parishes! and amount Sats Interest ’ Parishes and | amount tem Interest 

districts. voted to | —oars rate. || districts. | voted to years. | Tate 
Jan. 1, 1914 | |Jan.1,1914.| ° 

PEN Chaa| Per ct 
ASSUMP tHON so... $86, 000 10 S| | eersom: - su; . 55s tee $200 O00" se 252) 2a s252 
IS OSSIOR eer os Sm 175, 000 1440 Sl Patayertes-= 25-2 75, 000 | 25 5 
Galeasien=22 4" 2s25 Se 900, 000 25 5 || Plaquemines- --....-- 600008 (22-2 "=. [oe eae 
DG SOLO ss 2a—4 tas. 60, 000 10 5 1 Tangipahoa: District | 
East Baton Rouge ...- 22, 000 10 Df) a Pees tesecece sss 75, 000 30 5 
MIstrietil.-<= + 3-s--= 15, 000 20 Sn Ng LG aeG Gens 8 eee ee Jy 47. QOO spe 2: sees 

rank lin 22322 <a GS OL4E | or oe 5 || Washington.........- 116, 597 2-4 5 
Wigrian fs 252 15° So.) 70, 000 10 5 | — 
Iberville: Districts 1, | Potalbase S255. Hest 932° 8402s = Sas 

PPandlGec sco: 2-25. 14,329} 1-10 5 | | 
| ! 

MARYLAND. 

Total | {| Total 
Counties and amount fom Interest Counties and amount Ta Interest 

districts. voted to | ie rate. | districts. voted to oars rate. 
Jan.1,1914.. ¥ Hl Jan.1,1914.| ¥ 

Perera Per ct 
Ailorany...... 0-2 -=--- $10,000 | 23 | Fpaltiwent. sess. oo. 8 aaa $10: 000K )o2 58 5 
Anne Arundel....--.-- 3450005 a5 2-5" | 5 || Montgomery. ..-.---. 144, 500 25 43 
Calvert 2225-42 == 5 3; 0005|22-2 =. 5 || Prince Georges--.:-.-- 16, 000 30 5 
ALTONNG . mea eo as Ae 50, 000 20 5 || Queen Annes....-_-- GSS0008 pias er a aes 
Ceci erence eet £00" 000.-|-2 32252 On tekal DOs see tae a no 37-000 pee 2 ape eee 
harles soo nn 2 a TO 000) eee 5 |) Worcester. :.-. -.-2_2- 100, 000 25 5 
Dorchester ...-------- AS OO0E ea 4 
red eriCk: 225 = =sssc 127,000 | 15-30 44 Potakeon a2. see 7505500) | oon [aseaes 

MASSACHUSETTS. 

| | 
Barnstable 2......---- Per eSI4 0000 fF <= Ase Bae aor Norfolk: 2: Joc 05. Soe $50, 000 (3) | 4.92 
IOrRShirG. 32-222. 25.2 5, 000 1-2 41 || Plymouth 2.........- | SO000 2 Se 4 
“ECL SUG ee ae 7, 000 1-3 43 || 
erase fo es 661,000 |........ 33-4 | Total.....----- 813,000 |........ [SSsbd eae 
Nantucket..........- 56, 000 5 4 || | | 

MICHIGAN 

3 LS ee | UST CLUS ee ees IMAGKIMAC 32525 8225. $100,000 | 10-26 5 
2) CL Pa ae 100, 000 20 I PEMEATIIS GEG Ahan yo S22 325 ONG | Se saree eee 
DUS ened AQ 000 | S=- = 6 Masons 52.232 1QUAG Ia eaeasead Rdaesece 
[= __. See 255,000 |.......- een Menominee.........- BO- O00) ete at eee 
eerieli? = <2 --..-- 500, 000 15 | AM eMidlandi: =e o8t 56, 000 15 5 
_ 167 500r | as oe [ee | Muskegon 2.........- 25, 000 15 43 
MaaMNGE. 22.2: - == ~~ 225-000} 2-32 Geers | Ontonagon..........- 38, 000 10 5 
BROMESCOS 958 ss a == 700,000 | 10-20 AO GtaWale sero) re 600:000:)||> 5255500 SSseeene 
DIG CE sees 150, 000 10 43 | schagicratt BOG Erie) ie 40 000k Seer 5 
HMeuchion...._-....-- 3050005 |22-2 22 2S) GriliWiaynes eo ee 2,000, 000 15 4 
Jot ae Go |Saae oe pub os | Wexford AS ae. TAU 1 fy eee ines oa ge 
aa ROONs | aes tote! 
1 160,000 |...-...- 5 || otal 255 eee- G-ggsstho eer es | ded a 
9 eas 735, 000 | 20 | 43 || 

| 

MINNESOTA. 

oT $16,000 |..------| @ ali ake seesr ees eee $20, 000 | 4 6 
2 ee 40, 000-|< 5222 52. 4 |} Mahnomen.........-- 5,000 | 20 4 
RNIN  Se PS 631, 350 20 | 4. |); Ramsey.22 22s. 5 5 75, 000 | 30 43 
3 | ROO |aeeor es tes Si: Houiswes ie ea ZED sONNG ome fle Oa 
Crow Wing ?......... 500003) 2522-28 6> Wy Witona..2 425.205 50, 000 5-7 5 
Hennepin............ | 110, 000 30 43 | 
_ nL ee | 31, 000 20 5 | "Potalie: =. 22224 TAISS350! |B. a. 2. | cece 

1 Parishes are equivalent to counties. 2 Bridge bonds only. 3 Nine months. 
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TABLE 22.—County and district highway and bridge bonds—Continued. 

BULLETIN 136, U. S. DEPARTMENT OF AGRICULTURE. 

Total 
amount 
voted to 

Jan. 1,1914. 

MISSISSIPPI. 

| 

Total Term ie sft 
Counties, beats, and | amount ae Interest || Counties, beats, and 

districts. | voted to ae rate. | districts. 
| Jan. 1,1914.| Year: 

Per ct | 
BAC RIT S = Sao eae ie ae tee $1505 0003222 255- 5 (ae ee seflore42-e ee 
PAU COLM sere eo eee O55 000" |beate ee 5 incon Se eee 
Aitalae secretes oer 50, 000 25 5 Lowndes: Beat 2....- 
IpentOne a. as eee GOSO000N | F252 ee EE aes earch allen = — yee 
Bolivar se see lea F392CQ00, Meee eens 11436 || Monrod ee <2 oe 
Calhoun: Beat 1....-- 125,000 25 6 || Montgomery. ....----| 
Chickasaw: Beat 3... 220,000 20 Dp || eNeshobass =a = = ase 
Ciniborme=2 = 75,000 20 Dy I eINOxa bees 50 eae | 
Clay: Beats 1-3....-- | 221,000 | 10-25 5-6 || Beats 2,3, and 5....! 
Coshomawes ssa eee 2295000) |seeseee= 44 || Oktibbeha-....-....- 
Copinhitt 2 fae en iee aS |Bsosésacalkeccase. iPanolavee eo ape 
Beat 2a cece sees 75,000 25 Gy. |(zBerry = 2s 2 ee ee 

Covington’ —2- 50,000 30 kyl | MRIKOeess = sett oe ee ee 
De Soto: Beats 1, 2, IPR ONtOLOG eon ee 
SANGO anor 2500005 |Feeeeree 6 IPTENGISSE es See 

OTTeS Ge ee Sa 12070003)3==2=e—5 5 Beat 1.. 
Beats 1 and 3 100,000 40 Sy i Qyarigie ins te ee 

ranklin'2 er eos eee 305000) |e ose Jal IN e a 
GeOrge eres Vase SO0}0003| Sea seeea eee eee Brand oneee=ae 
GTCCNese ae e eae 52, 000 1-10 5-6 SCOUESE hes seen eee 
Grenad ate eee 375,000 20 | AcqtSharkey = ore aac es 
IEPanCOCKs aaa eee * 200, 000 5-20 '14-23-6 |} Simpson..........__- 
ind So =e eee 300,000 25 | 5 Beats 1 and 2....... 
Beats 1 and 5......- 200, 000 25 5 SMithists eae eee 

Tssaquena..-...------ ® 59,500 40 | 6 Tallahatchie......__. 
Tia wam basses eee 6550003) S eee sae | _ Beats d-and 5----=- 
TACKSONSRe sas ceememe 160; 000)/22222-2- 5, || Tishomingo. ---.--..- 
Jaspersritest ss ee eee 29/000) | eae hes Beceem PunICA-ak S* see aes 
Jeierson eer ess eee AQS000) |Get eee eee | Unions 222 eee 
Jefferson Davis 20,000 20 5 Warren se == pes ee 
JONES See ee eee eee 205000) E=ss-55- [ee oe ate Washington.......--- 
TB YEN Pr eee ee ees 50,000 25 5 Wilkinson2= 225 see 

aiayeitece=s oes 180,000 25 54-6) || 2¥alobusha =) se ace 
HpaI Anes ee eee 7150005 |Sose=.ce 5 Beats 2 and 4...._. 
Lauderdale: Beats 1 || Yazoo: Four beats. __| 

ANGU ste eee 350, 000 30 5-55 || 
deawrence. 42>. 6. ee 25, 000 ||222.-<.=|-Shaaee2 i ‘Rotal. 2:2. shee 
COR ae nee Na Oe 2005000) 22 = 225-0 ae eee 
Beats 1 and 2......-. 80, 000 25 53-6 

MISSOURI. 

| | | | 

lee catalina) 
Counties and dis- | amount eee | Interest Counties and dis- 

tricts. | voted to | wears | rate. || tricts. 
| Jan. 1, 1914.) - | 

} } 

Per ct. 
Boone 2 See ss eee $120,000 | 2-25 5a pata veitena ss eeeere 
Callawayes 2 oe. | LOOR OOO is | eerste Lawrence: Mt. Vernon 
Cedare 3 Ass) S| LON0006 | 522 se5= et ae: Mississippi........--- 
Christians ee ae GaOOOR ase] 6 || New Madrid: 
Clinton! S226 eee AE OOO} tase 5 King’s Highway. - . 
Clay: Two districts. . IBSBI OE eoeesoae facieeaaies Malden Risco....-.- 
Gooper: he es “0003/2 6 || Newton: Neosho 
Dade st ss ee ents UALS eased sec 4 i) Nodaway<: 2: 2-..: 2222 
Ty pried bie see ees 325,000 | 10-20 | G6;| | RROtEIS Saas aes eens 
(GECOTIOSS pte ae eel 255s 000) Seems GEIPStOne se nes oe nee 
GruUn Gyre oe ee SY 000M Beas = nee 6;||(Raneysa2 ose. 
HOWwOlles yee | SONOOO 2 Sane eee 
Telrerson see ees 30; 000 |... 2-<-- [eee Totales ales 2see 
aclede hans ee | (PAUL |isccasade | 4 

1 Counties are subdivided into beats. 
2 Bridge bonds only. 
3 Twelve miles of levee. 
4 Of this amount $150,000 includes bridges, sewers, and culverts. 
5 Bridge bonds, $20,000. 
6 Of this amount $110,400 was issued for building bridges. 

Term 
of 

years. 

Interest 
rate. 

$300, 000 
200, 000 
50, 000 
20, 000 

535, 000 
40,000 

100,000 
_ 380,000 
377, 500 
20, 000 
50, 000 
80, 000 

200,000 

Total 
amount 
voted to 
Jan. 1, 1914. 

y Dd bh, | ior) ~ 

Oo Ororcror§ 

Se i 

DD Or Or Or OF D He DD DD 

Term 
of 

years. 

Interest 
rate. 
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TaBLE 22.—County and district highway and bridge bonds—Continued. 

MONTANA. 

l l 
Total | | Total 

Counties and amount aone Interest | Counties and | amount fee ‘Interest 
districts. voted to a ee districts. voted to ears. | Tate. 

Jan. 1, 1914. | PRESS | ieienraeaeae ees 

| 
| Per ct. | Per ct 

Blaine saps se $40, 000 | 20 | alt Mayline ee SU 2106 eS n ssl see es 
Broadwater... ..----- } 1O2A000 2 222224 ees IVOSeDUGE= asa = =e aeee 313285000 h eens 2 hoe 43-6 
Canbone-e-s5- 362 ee 90, 000 | 20 | 5) Sand erss nee T3O%0007 ||P e2ees| 5 
Waseadete 53 285 oS: 60, 000 | 20 | GB). 4]) SPO Gh Rate 4 ee 15,000 | 5-20 5 
99 districts 1. ...._-. 45, 000 20 | 5 || Sweet Grass.........- 35,000 |2£2: 82>. 4} 

CUISTORA ase so See ne 320, 000 20 Atal Retonesaess Ale secon LODFOG03 | S222 5555 |seeee eee 
Wawsoneec.. 2.4. |. 1005000; |2 2-20 42 || 33 districts.......-- £100,000 | 20 5 
la thesd se sv ac ti OOO Hea | See te Walleye te eek a2 ee ee Go; O00 | Es. 22232 besoaté- 
Lewis and Clark..... 105, 000 20 44 || Yellowstone!........! TOVOOOE| 2 2a S| see 
couse sey | 125, 000 20 | 5 |\ ees ee 
Meco... SOKODD | oe ties| Seen | otal. ee ae Pre 
Musselshell... .....-. 2 130, 000 20 | 5 

NEBRASKA. 

| | | 
Plaines <2 oe ES, Sh. 000 (e82220 2 6) llPancolne tet $15:000 |-. 22222. | bpp Bas 
WAWSOM b= eee | BSOQOs|S2e eer | wearer tee WeMormil tg. 2 a2 see ks 1750000)5-2 5 a8 43-5 
Dyan Ea ee ae SRUS CU | ego -se Aen INATICC Ha see eae 825500) 25222208 3-7 
Gareld:2=y-- eS AS OOO See eee a 5 | Scotts blufia-e eee) SYAAU UU eee Soe 5-6 
Soi eee tL 49.000 (Leste. 4-6 | 
Keyapaha!l...._._... 30, 000 | Ripe 33-5 | Totals 553, 500 | Sr eee [elec 

NEVADA 

Churchillee Ss. 22 25-2 $23, 000 Pa i cere oe one Wiashoe tee 22522. See | $97, COONS eee 5-6-8 
MoupIAS 2.) ss. 15:000: |se85 55. 43-5 ee 
GEN Gh (Ry oe 40, 000 20 | 5 otal x 222 se | 175, 000 | Baio oe [Mees 

NEW JERSEY. 

: i 

Wilanbicis<.-=- 2 2 $307,000 |.....--- 4-5 || Middlesex..........-- $7810 500.| saa 33-44 
Berson ge as 2 OLDIES Uy agg gear ll Morris: oes 2c Cee 400,000 |......-- 4 
Burlington222—22=-+2 55,000 15 Asal O COATS? ps eee te Sh ee 35, 000 30 5 
Roden ses ee | $48°.000) 10 ==. 2 4-437 Passaics- a). ane | 6941,500| 14-17 | 443-5 
Cape May....._...... 329, 300 30 43° ||) Saletie: 300 227. Gee | 45: 0004322 
Cumberland... --..-.-- ASE OUD eee. see 4% || Somerset ! ......-.--- (ESN UDA Ree ees) Gee aee 
LSS ems AAO SOD sce fae = 2 Ai NO USSOxe Se oe eed ee 1545 100M ees ee 4 
Gloucester... ...----- 2005000F Pee AW4A15) | SUinioneesee pe eee 615000) sees ee 4-43 
Hudson.............- 6,098, 977 50 |. 4243 || Warren 1.._........<. 30,000 | 5-10 4 
Himiterdon--—. ==... =. 232,000 30 4 | os 
Mercer..............- 434,000 30| 4-43 | Rotalesetess. | 14: SRGN Teoh meee alee 

} 

NEW MEXICO. 

Bernalillo 7........... $100,000 | 10-30 ag. || San Juants 2.2 oe $18, 000 | 20-30 6 
waaay Amy... 2.2 <.- . 100,000 32 5 | 
ae 28,500 10-20-30 6 || Potal worse! JIRA geal eee 

1 Bridge bonds only. 
2 Of this amount $29,970 was used for building three bridges; balance for 300 miles of road. 
3 Of this amount $113,000 was for bridges. 
4 Of this amount $30,000 was for bridges. 
5 Including inheritance tax. 
6 Of the $136,000 voted in 1913, $26,000 was used for a bridge. 
7 Roads and bridge bonds only. 
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TABLE 22.—County and district highway and bridge bonds—Continued. — 

NEW YORK. 

| 

Total Total 
Counties and amount fom Interest Counties and amount Te Tnterest 

districts. voted to aes rate. districts. voted to a ~ rate. 
ipa Th TNE | VS JaneletO14a| ie aEs: 

Per ct. Per ct 
IN pamiy see esse ewes $749 (0007/22 2 eee eran Ontanios-s55 25. ace MAG O00) |ssacsseslece.522- 
Cayuga s soe eee 29,777 1-20 43-5 Orang ese. sess ae 689, 000 30 33-43 
Chautauqua..-..----- ACOROOO Mee ase Bek betes ees Orleans sashes ee 15650008 seen 41-5 
Chemune ese OSC (ON ete elmore eoee OUSTROs cosuseescescee 60,000 | 10-15 | 4-43-53 
Clinton ee 159000) Seen 33—455 | Putnam ete essere 38, 000 15 43 
Columbiatess-. see DONOR Be eeer 4-44 || Rensselaer.........-- 465,000 |......-- | 3 
Diol Gy cag oy aes as lame ree 1297/2000) ae ae eee 4-44 || St. Lawrence......-.. 125, 000 6 4 
ram keine epee ere 533, 000 60 Zl SabatOsaeeca.- see eee 150, 000 5-14 | | 5 
Mol toneee $354 ese oe COSO000N ES = cea: 4 Oi |BSCNeCAM en s= sete eee 62, 217 10 | 4.7-42 
GreOne sen iy arse se 10985008 Saas eee pack lll Suelo cesooccacuone 600008 |Esseeee- 43 
Herkam ene es See AERO) |Isencacclocosacac SUTLOlke eee eee 110,000 134 43 
Jefiersonees eee IOP OO) |jesesccee A i OmpkinSsee- see eee 72 WUD Nsossscu - 4 
GO WAS URNS AE loco a 25S 244n a ee =O ce WONSLOL seem eee 269; 0008 |e aaeeer 4-4} 
mivinestoneeee nee aeae 77, 106 4 43-44 1) Warren. .5.. 22222262 PU UOD |leasseaac 5 
Montgomery....----- 2015000 esa see ae Westchester.........- 275,660 | 20-25 43 

il 

INGIssH Ue teeny aro 2,007,749 | 6-20 { Pas | ues cece pee 52,000 |...----- 42 
Niagaramees see tee A000 ons os aera Totals. Sess: 9;09759 238 ule= aves ca| eae 
Oneida eee eee 15050008 Eeseeeee 5 

NORTH CAROLINA. 

Mlamances sae. ss2e5 $400,000 |..--.-..- Dict |bred eller ae eee n eae $400,000 |........ 5 
AMISONEEE notre eee ee MOOS COX) letcasssallsonsecas SOMOS HE Se sere eer 10000) |b22 922-4 eee 
Beautontlss sess. 2AZ5 SO0OW Seem sem sees eee Wi COR ae ys see eee 100, 000 40 5 
IBeniles-hs eG Sn: 205000 Ri Reeeeeer 5 IWwMNGOWNS Ssccccooccese 200, 000 40 5 
Brunswick 2425 %2.-=- AQKOOORI EFS eae cee se McDowell ease seeae 9, 273 5-10 6 
Buncombe......_...-. DOW Ne seaccsc 5-6 || Madison.......-....- 3000008 Seen ees | paeeee 
@abannussee ye ae 3 145,000 On Beeuee ss Mecklenburg.-.-.....- BOURCWO) lascocosciboseoass 
Cherokee: Marble Nash and Edgecombe 

IDIStriCtes = pee 1872000) |= ae eee sees Rocky Mt. District. 30,000 30 6 
Cleveland==2)=2-2---- 60,000 40 6 || New Hanover..------ 550, 000 25 | 4-44-5 
Cumberland! ..._... 40,000 |.------- 5 Oranges. .sece ese 250 0004 tease sone 
IDEN De ease eee see IVAR(NON'| Esaoocsoleadecake Pasquotank.....----- 10} 000) |Sccaascl| eee 
Ha@gecombe-s 22-5" UE COO eosodads 6 iP Olt Be ase ene art # 100,000 30 53 

Districts 1-5, 8-11... 200,000 55 5 Rutherfords ss ss-c- = 250, 000 40 5 
Castonte a: epee nee 300; 000) S22 ae ene AM SampSOnee= sss 150,000 | 10-20 5 
Gramvilllos seen ances 160, 000 20 43-5 Stokes epees eases 35, 000 30 6 
Gusilforde = 2s e eis: SOOSO00n Es eee Hr uli| MeN ssscobceaaonecoc 220,000 | 20-40 5 
HayiwO0d =o: 52-2 ssee- GOON U eS eoseeellogasdade NOG NS suosaosunecce 1505000) |S2so5o=5|Sseeeeee 
iiendersoneas os see 49S 000N seem | tee iis, ae | 
TOKO a pes Relate 50000) |aseeeee | 5 Notal@esec= se 5; DAL 273 cee ees | Eee 

. 
NORTH DAKOTA. 

| | 
ROlette esos snes = $208000)|R2eeeeee On| PStutsmaneee eens seeee $367500)8 Ses —eee 6 
Starksee eee | 65008 |b ev espe eee a 

| 63; 0001-5 .5 5222) -eeeee 

1 Bridge bonds only. 5 : 
2 By act oflegislature, county commissioners have authority to sell bridge bonds without vote of people. 
3 Also 10 steel bridges. 
4 By act of legislature. 
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TABLE 22.—County and district highway and bridge bonds—Continued. 

OHIO. 

etal Total 
Counties and amount Tem Interest Counties and amount fom Interest 

districts. voted to sae rate. districts. voted to ars, | rate 
| Jan. 1,1914.]} ¥° Jan. 1,1914.| Yeats: 
| 

Per ct. Per ct. 
NGAI Seay ao a= a $181, 300 15 33-6 MuCaseea3 2c eee $1, 212, 437 (6) 4-44 
Ashland... 1258, 500 | 10-18 4-5 Madisonscsss---) eee 132, 250 10 5 
Ashtabula.. 23 09H 0000/22 oo 44-5 Mah onin tyes ee I A08 S108) eee 4-44 
AttiNeNnSs ase ect e eee 530050000 P=. 2-25 5 IDistrictit= =. 150, 000 25 5 
PAI SIBIZO <2 eo ne ee 378,000 | 13-26 O37 |i WileraioVa eee ee 876, IAs se ae 4-43-5 
Belmontass2 2oes-=: OAS S00] Eee s|cee nae IMercensies a5. Sa aye 2elS4eO00) | Naeem 4-5-54 
Butlers sass ose 5 ee 9620008 SS sae |e eee Miami e325 s 45 Sas-he O47 000) |P2 22 ee 5-6 
Champaign==-=2 255" | ZB lOO s| sree | ware apie Montgomery..-.-.-.-... 477,000 |.....--- 4-415 
@lanksrssus sen oree Dik O0025 |eass see 4-5-7 MOT zante yee so as A0SO00h eas sssee 4 
Glermontes-------- 4. LOS 2005 | fae 443-5 IMOTROWF eee eee PAD BHT PASS (Ea gemma 1S - aie 
Columbiana......... SOONOOOS | aes he ese Muskingum.......... 10920; 000 |.-2.2. 2 5 
@oshoctont=-*2.- 22: 4150, 000 10 At 5) |PNODICIEE cae A eae ee ASS OOO ea reer 
Crawiord=sss4225---- 80008 fae ee 4-6 Oia wate ae teeaee S250003 | ea= sae 5-6 
Districhl=sss ZOO O00 beans | sae iPauldine sso eee 847, 972 7 5 

Cuyahoga........:.2 OPC ir as oa ARMAS 5 PORT yess ace SS 45, 000 10 | 5 
Dankenciives tj. = h 22S O00h| pee ae 4-44 Eig Daye foe ae reeten eS 324,000: |... -...- 5 
Wefiances. = -. 4-1: Sit QI O00) ev), 1a) 4=49—5-64 ||| Rikon esc eee eles 69,500 | 3-10 | 5 
Delawa4ressss mas ae 540, 544 |.....-.. 4-4} Portage oS es a 22AM OOO) | seer 4-43 
Brie 7.2. 5OE S00) eee 4 Breblene esa EEOLG Oc see lle 
Mayebtes 26% skies se 8 909,000 |......-- Gh a |pleiipoe ren sone oe as 464, 600 9 | 5 
Brankding=sssoe sees S18} AX) |e ceasencllasscocose Richlands. se=- sa. 2055500) |i5.-22-2.| 43—5 
BL COME eee ee 204, 400 5 AR olEVOSS Seyerseiarees eta eee 131,000 | 25,30 5 
Gallinetee scart 542, 000 2-20 | 443-5 Sandusky. => =--5 ae" 195, 998 5 41-5 
Geallgaeeasee eee ZOXO00 GBs 43-5 SClObOs Ieee ena 11 740, 000 5 | 4-8 
(GHREGING) (he comncecnse AT OOOE Cees a ae 4 SEMEN Ge ooseaes) oo5e 244,000 |......-- | 4} 
amiltone. 22> 5-5. OU Ge neskoclbatuosooe Shelbyiites-2 see WACO eects ose |S ate oe 
ian COCK senses ANS (00) eee cel lbageascoc Starke Ses yn 12 605, 000 5-15 5-6 
ARTISOM ene sea IOC) NeSacesse Aa | OUT Gee ae eee 0095 0503|S2252ee= 43-53 
CNL fence ae eee 937, 250 5 5 “ANiboool Ue ee Soa se ee 13°905, 000 }-..-...- 435-54 

EiShian de. esas ee 7,850 5 > || Tuscarawas.-.....--- 130, 000 1-3 6 
rocking. s 4. 2 5OROOO! sae 43 MON an tee TEI SAN GOr |e eons eel eaters se 
FUTONS Ges 6, 500 (6) 44-5 || Van Wert...........-. 508,260 | 12-21 | 443-5 
Wackconee sess sae SO0O%000G | Re eee ele Wiarteniee sees reeeee 284, 000 1-30 4-5 
Jenersone pease Bit) (0010) (GAB lnooeeeee Washington 7 190, 000 1-22 5-54 
Ken OX ree es ae GIRO008 Rae s=-e= 4-5 WWENAUE Saccaceeucadcc 200005 |Re sae | ease 
Walkete sas ee ne 278, 000 20 |; 443-5 Walliains eee 2050005) seer 43-5 
Wawrence. 2.2). 5.2) 555,000. |-...--.. 5m | SWiOOd naan ee eee 15 2, 072, 000 5 | 44-5-6 
Wicking see 701, 000 5-15 |4-5-53-6 Wayandotesaseas sees 180, 400: esse 43 
Ov AER al oe ee SOSO00) |e saa 4-43 1SeDIStHCtSses= eee 7,200 10 5 
HROTAIN esses ose ecae 598, 000 18 4-5 

District leess-4 see" 180, 000 13 5 Mo tale sates: PoOe 24828 le eee eee 

OKLAHOMA. 

Gatien. 25.224. S200" 000! | sence alee | Neowatal 4. f eam | $100, 000 25 5 
Choctaw: 2s." 52 55.6e25 L2050005|Seac- 2s. SallsOktuskee secs sae | 100, 000 20 5 
Can Ge ae ae BrROUOM nt el Nees 8 Osaretie cnt em PRERTLATOS(O(ir8) | eres lal 2 ie 
Orel gas. ote 200,000 | 10-25 5 || Pottawatomie........ pau nLOOHO00;1Be aes 5-53 
Melaware: =... ..-22 2: 26N0008 eee Ohl (eeu Seb eeae ees heats pee ee | (50008 | Eaaseee- 5 
(CONG AG ae ee 60, 000 20 SritWagoner 2-5 = s-5e".| HP OOO Sos cescallasegeeee 
FORNSGTON: ces see aoe NOTN)5(010\0): | eae ee 5 ! 
Muskogee............ 140, 000 |....-... 5 I Motalens- eee p URED SONY) | Beecegod Sse scne 

I] | 

OREGON 

MIGISOD=<52- 2 oak 2 ck $400, 000 20 5 | Multnomahiess--ces. $1, 250, 000 | 1-30 5 
MAGKSONe =o a 500,000 | 10-30 5 |] = Se 

} Totals su 2, 150, 000 | Tt OEE 

1 Of this amount $114,000 bridge bonds. 
2 Of this amount $75,000 flood bonds were issued 

without a vote. 
3 Of this amount $70,000 for bridges. 
4 Emergency road and bridge bonds. 
> Of this amount $65,000 used for bridges. 
6 Serial. 
7 Bridge bonds only. 
8 Of this amount $9,000 used for bridges. 

9 $60,000 issued under emergency act of 1913 for 
bridges. 

1¢ Of this amount $775.000 used for bridges. 
11 Of this amount $440,000 were 5 per cent flood 

emergency bonds. 
12 Bridge $250,000. 
13 Bridge $85,000. 
14 Emergency bonds. 
15 Bridge, $6,000 emergency. 
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TaBLE 22.—County and district highway and bridge bonds—Continued. 

PENNSYLVANIA. 

Total Total 
Counties and amount aoe Interest Counties and amount pee Interest 

districts. voted to ore rate. districts. voted to 2 rate. 
Tana oi4s)) meen: Jan. 1, 1914. | Y©27s- 

Per ct. Per ct. 
Allegheny.......----- 1$15,900,000 30 | 31-441 || Luzerne............-- 3 $2, 690, 000 30 4x 
Beaver 2s eos eee 555, 000 2-12 33-4 Wy COMmin gees ares 382,900 |....-- 3-334 
IBedfordass= 228-2 cee WG Usl Seseaees Sep aoace PEDDIE TAS fe oe ape ae 055000) Sasaase= 4 
SOT Kg enters iar te peers 475, 000 2-12 34 || Montgomery.--....... (253000) |Saaeeee 31-4 
IB Utley Ns ee ae 2050008 Sees aee 4 Northampton ......- 3005000) |2a2 22 -2- 3 
Camleronieee- ee eeee cee it OOOM E Semteccel tasstpcr IPOGUET= = meee heen oa 20 5000) | See 5 
Carbonic eee 50, 0C0 5 4 Susquehanna...-....- 55000) Saas 5 
ClintoniZe= = eee eee 2025500) |2s22 2222 33-4 WMenango2: 22.2. 2-2. - 28200082 seas aaa 
Columbiatesss-e eee SGTOO0N Saeeeaee 4 Washington.....-...- 1,789, 000 5-20 43 
INOreSt erie ee eee 1OFEU0: eesesese 5 Westmoreland. ....-- 250, 000 20 44 
inidiana ees ees 3D; S00) | eee ys) cee WiyOMMin 2202 eee 72,000) |aeee eee 33-4 
Lackawanna.......-- 450, 000 15 AAT SY OE Kaveireerre oye ore oe ee MOBS OOO \boscssacicecceoce 
Wehbanoneee eee 2935850 okeeersleee cece 
Wehigh ee esc ssmae ses Sy (UU) Sisosdesclleceo secs Lotaleaeneeees PPCSY NW) lsoesesc\ocossose 

SOUTH CAROLINA. 

Dione eee es eee 4 $100,000 |...._.-. 5 Oconeesss ess ee $455 0008 | Paeeeee | pees ae 1 
FIORE Ysa eee TOS O US Seeearscllesseeast iRichlan Geese eee U3, O00 Wescsose- Merete 
Kershaw 2...) ADLOOO sian eee nen Sumiter.cfs le 501000) aeaeaae eens 
NGAUS He eee ee eee 50, 000 30 41 | 
Manions. oan 2. oe 40000) |seeeeeee 44 Totalasss seers 410,000 |.......- ete ee 

| 

SOUTH DAKOTA. 

Pennington 2.......-- | $44, 000 | Be tes | Sao Se Stanleyiosenaeeee eee | $33,300) a eee | Se eee 

| | | | Rotales=seees- | 77.300 Pr SP ees eke 

TENNESSEE. 

AmGdersoniacee= ee peek $300,000 |... ------ 455) seve Minnie see eee $325,000) eco 5 
Benton yen eee esos VO, OVO secseescleSeacses Madisone ss oes eeee= 5005000) 2eeeaeee 4 
Blount ee eee 300; 000)|2225-5-- 5 Mariones:ss52 252 omee- 170; OOOH E2e ease 435 
iBraAdleyenee- ce eee ee 216,000 | 25-30 5 Mayne ce eee 17530 00) Saee see eee 
Campbellie.2 52.25.22 | 4,000 Mp eeeuaeod IMonnoe se ee eee eee 300; COON as: oe oeeeeeee 

Districts t—oee.s5-2- 200000) Rassess= 43-5 || Montgomery-....----- 120,000 30 5 
Canteen eee | VaR OSE Neate 5 Morgan. 322 ees 505000) |2 2 = | eee 

iMlizabeths- --2222 5. 6590.0 ON eee ree eee rer IPeriyaceaeeee een ere 19,000 7 5 
Clatbornessass seen 4050.00) Seeee ae Seee sae Polke Soa eae eee: 405,000 | 15-30 5-6 
Cockenset A= r ee 3005000) Fea aee 5-6 Ruin a meee ee 250,000 30 44 
CONneCe Pee tere een. CNG Ni aie lle oe at TVORTIC aren a eee eee | 365,000 | 20-30 4-5 
Cumberland... ..---- AD OOO Wes oactoe 5) Robentsones. ese se 4505000)|\teeeese= 4 
Davidson essen se 2505000) oS teee BATS) aeue ei eaes. o! oe 245,500 15 beste 
Wicksoneeeeese-ere ae 250,000 30 Ole hel biyameaacee aes 2,792,000 12 5 
Graingentea tester NOOSOOO Beeeees| a |i) ollie jcoccaceesase 530,000 | 20-30 44-5 
Greene ss. seee hose 800,000 30 5-6 Summersane Seeereee 200,000 30 4} 
Hamblen! seen sseas- 325,000 40 Ole Winona eee sean ee 50000)|22eeea=- 4 
iamiltonesa-se-e see HOMO ec coocsal|asdacsac Wiarton Seas Sea 168; 000): eae 
la wikansseees te seer 220,00G 65 ) Wiashingtone. sa. 4-52 6050.00) Sees eee 
[aie kan as eee 80,000} 1-123 ayy lll WWE NAG) OSS ooeaccdaose LWSTADD. Nes sccco- 6 
JACKSON sce eee eee 2505000) Saas e ess peeeeee Wihite.2 Ss. 22225582 905000) |53s=-e0-1 eee 
JemenrsOneeerere sone 150,000 30 5 

OTIStEICtS eas eer eae 395, 000 25 43-5 Totaleseeees eee 2 474298 20 oa tee eee 
ENO eens eee cee 250000) Sees-e2= eeeeeces | 
oud oneas eee seer 150,000 30 5 | 

OLCISUMIClSEee eee ee 1005 000)\ Reese | 5 | 
| | 

1 Of this amount $550,000 bridge bonds. 
2 Bridge bonds only. 
3 Bridge $100,000 payable serially, last 10 years of term. 
4 Concrete bridge, $17,500. 
5 Certain townships only. 
6 Bridge bonds. 
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TsBLE 22.—Cownty and district highway and bridge bonds—Continued. 

47 

TEXAS. 

Total | Total 
Counties and amount corm Interest || Counties and amount pone | Interest 

districts. voted to hose rate. districts. voted to 2 rate. 
Jan. 1,1914.| Y°S- Jan. 1,1914.| Years 

Per ct. Per ct. 
And ersonass. ces eee $150,000 20 yee | (MO RELUG VW @LIS suc ae ee $125, 000 10 5 
IREASCOSH enn ee 20°000)|k2 ee 3 LORS OTSA ea See 136200} see oes 
Austin: Districts 1-3. 175,000} 5-40 Sie fe LQUGS Beene a re oats 7,000 20 | 5 
Bastrop: Districts 1 Kamosr.22 92). tat 42000) es= eo ase e 
VAG | AR ae eg ore 180,000} 20-40 BN ALSGUIE US 45 2 acne See TOLO0O) 2 23 |e Secpeeeeen 

BaylOne ce. < <a n- 100,000 40 NAS oces cshccresee AQ: 0008 | saan eee 
13X27) eae 49,922 20 bol Rin gases see tke. BOO} eae ae Ie sees 
NSS S28 kes LO O00) |e See De || MUG ie Sone ene $0; 000'|.-. 22: le Ss ee 

Nadistricts:.._.---.- 200,000 40 Fol | | GTO Kell ener en cetraiee 1825008| S520 oe 31-5 
IBGXALE ee coe ee TF 2505000} ee ee Sete Lamar: Justice Pre- a 
Bordon meetsas beset fe OO OE Re etme 4-5 cinch 245. Re 300,000 | 10-40 5 
Bosque: District 7 40,000 40 5 Mampasasie sane GV EN) Neen ceke 4-5 

OWIOte Sees ee ee 2005000 essa e eet 5 EAV ACA Ce es et eee D5 LO00n | ane 5.2 eee 
Bravonia. see sea 450,000 34 4-5 || Leon: Districts 1, 2, 
IBTOOKS29 5-30 ee 45,000 40 5) ATO AN Ok Ona eee 134 000) 22a 525 | eee 
Brown: District 1-.-.-.-. 150000) |meeeeene 5 Liberty: Districts 1 
Bunnetossss) co ccs <2 £7000) ee ee Paar eee A Nat We Ga ae Ae 425800) | ae 5 
Galdwellas fe... - 3.3 ASC 0; [eel [eke ae Limestone: District 4 300,000 | 10-40 5 
Calhoun: Districts 1 Wive Oale. ose. ane 165990) 552 22224 4-5 
TAG IE oth cy a a 235, 000 40 5 MIgno Pea see PAT ALI 1) | eee el bea eet 

Callahan pase ase L 2Ghi ese 45) ||P McCulloches 2-2 --—- 118, 000 40 4-5 
Cameron: District 1-- 202000) | Sees | eee: Mcebennan ss s2- se 150, 000 40 3-5 
@ass:) Distriet 7-.222.: 35, 000 40 aloe Mullen s2.52 sae. AS OOK 2-5 2eer 5 
Ohambers. <. 5224 8s). 168,000 20 5: |) Matagorda.....222-2- 5603 000i}. So52 Se eee ee 
WHildress.. «22%: Pees 25,000) eso aes 4-6. || Maverick-t2.622 35-2. AD COD ae oe 5 
WOK One eee oe 255000): eee ee Medina # aoe 32s | 60, 000 40 4 
Wolorado sie. 2042 60,000 40 A= | Menard ce eaac eae 20; 000: [54522 a8 eee 
polines yore a ae 14,888 | 5-40 4=6)),|| Midlands 273-25) 50000) S242 58 eee 
GNI eee oe rt EA ASQ OOO Mes 3: Syonheee ee: Milam) oo aoe ae FD SDI acon so eae 
MOM Aly o0 oer are ate 153,000 40 | 4-43-5 Districts 2 and 5 200, 000 403 |e 
MonchOl esc. es52 <5... 152000 Seater A= Ge | Mills} ieee 5 aoe oe 5400: |a i os) a eee 
(Clave) ic: eee ne 1799 0/1} 22a Baie Re ete Mitchell: District 1- . 30, 000 40 5 
IDistricteles. = ae 100,000 40 5 Montgomery: Dis- 

Wulbersone =) 202-2. 50,000 40 5 [atl Sane AR ee are 250, 000 40 5 
Dallas eee fe 390000) eae AL|| Motley --22- 25-5305 < 2510003 | Nae 
Denton: District 1- 75, 000 40 5 || Navarro: Districts 1 
Dewitt 42). s-.-.. SE SOGS alert a Salers aNd 32 face Ss 475,000 40 5 
Wickense.! =... 25222. 11,500} 20-40 ieee Nolan ese 8 oy. sss 100, 000 40 5 
DimlIniG eee SOLOOOi Fs acetal oes INTECES PRN Oes FERS U75s OMe | Si ee ee 
[DG ae 5 ne SOOFUO0: |e ale are. Oranges sashes 200! 0000 | Sata 5 
IEP ASO nes Jase os 617,000 40 4 PalosPintomeea-eeese. Qe 750} esa e Sos eee es 
TOT Ni eet Beene ieee LOOS000) |e 385) | Mb arkeneusins: Saye: PAREN) |e Sek = 3 | 4 
TRG TANT a So PSSOO Ces ee Ate USE Ole te serge ce eee 40, 000 4 | 5 
Rayetias: (2 2o<- 3. GOS5005|=2eecer | Shell (PiOubebe Ls a-72 152 tees 205000) |i yee ee | eee: 
ishens = © 852 19, 90Q,|2. 2 Sa 4y 3|| RCGVESS. sos. oe 126000) ee | 5 
Hlganda 3 Noe! 52. 2SS22. S5.000! (5 hisses 33-5 Helupio: Districts 1 
ort, pend. 25/2... 2. 42. 05000)|Sss22 = -- 4-5 ANGI2 ys) 2 ISN 005000} |E2-e=—— 4 
F 161) ea oa 500| 2-50 | 4% || Robertson... ..-.....- 5000008 | Sa --at= eon eee 
Freestone: District 1 50,000 |:....... Bia] eeuuiel Sie gee see 57,094. |2 2.222% 5 

Co ee ee 86, 953 40 | eile Salted ACINGOj 2). areas 32000) |i 5 
Galveston... 2.2 25-- 1,500,000 40 | By al) SanePatricios = -ssee 1485000) Sees 4-5 
ne eee 50,000 40 | 4 San Sabasse pape eee 385750) |Saaneee 4 
Gonzales: District 1-. 160, 000) 2 5 Shackleford --.--.---- 12, 500 40) 4-5 
Grayson: Districts 1 Sherman® = 2 gas. sse | 7; 000 5 oh eae ese ee 
21! OS aa as 685,000} 2-50 | DCH isis abliliwes eee aba lee 405, 000 40 | 5 

eae ee gh: ak 3 5OTO00 |2n ee Weemeh Seen OOMIOLVEl eee 16, 950 20 | 5 
fi ist AGN eee eee i 4=5 e\ Steplens =e s- = -- == SS QOO Netcare eeercer 
Guadalupe. ........-. 239,500 | 30-40 | 4-44-5 || Sterling.............. 10, 000 20 |e eee 

2.) Goapeses ieee G5NOOOs Een eee | 2in|\ tone walls esse 505000)|s2--5ee- 4 
PIaRMON - 2.2: .- - 22,994 5-20 A-G Eh SU GtON) ease 12-000" |Pekeee 33 
Hardeman .......-.-.- BE BOO feist oo ae | Ge: arran tesces 2st | 1,834,000 | 20-25 4-5 
55 L695 000) 20-252". 5 || Taylor: District 1. ---| UG IEC UO saecucee 5 
J 1508000; |2 522 a PHAR ATE 9A Throckmorton. ...... 2000" (essa coed See 
EPASHOUS. ...=--.-2--- AG OOO Nees es eae: Tom Green!.._......| 96,000 | 10-40 5-6 
Hays: District 1... .. 87,000 |:.--:---| BS. Ara vis © sce ee. eee ASO 000M es ne 4 
meniphill....-..-:.-. 10; 000! |2e22 222: 6 Trinity: Districts 1 
0 a HOOSOUO) [Ss 8 55s la-- ees aNd Zeta tan eee 160, 000 40 5 

Ht: 33 ee 102,000 | 40-45 | 33-5 Upshurnseascceaae oes HELO el eeepc ieosocors 
IBECCINCE D.. .- 2 .-- 5. 250, 000 40 Si Valverde. 5. oie 02 ae. CAULGI Weeeer cal Secor 
(OLS lie 365499) |. oc. 4-5 || Victoria: District 2 200; 000; e225 2: 5 

ODEN Se os oo6 55 5, 963 40° | 6 Wallen = (3490 eh ecs PAR WVUD Nose csese 4-5 
Houston: Districts 1 Wialler 1.299. se 15,000 40 5 
CLS Ge eee PPARO0O) |e eee Bela||; Weal ken o-<.5 capone E50%000) Ex se oat lee ene 
Ch a PO0U vee esas | Hal! SVG kt eee eae ere eee DAO eee cee a|o aoe 
Jl 20,000 | 40 Od || WWD Desaosee o- see | 10000 |S 5en-5- 6 
Wagesons 2 22.2. ._... 424" 500) eee g=ok-bus |) Wihartoncs eee © 2 OO0n sates 3-44-5 
MBHEESON oo. 225.0 - 2-5. 809, 500 | 40 ' 44-5-6 | Wheeler!...........- Tay (1,1 Lees 4 

1 Bridge bonds only. 
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TABLE 22.—County and district highway and bridge bonds—Continued. 

TEXAS—Continued. 

i| 
Total Term \] 

Counties and _ amount of _ | Lmterest || Counties and 
districts. |_voted to | — cars rate districts. 

| Jan. 1,1914.| ¥°Ats- 

Per ct 
Wachitas!: 2552 ae $15,000) |2 28s S| eee se MOUng ha: se see ees 
Walbarger..2. 25°: 7osDO0 | heeenoes am Zavala set oc 
Williamson. -..------ 3003000) Sas =2ee= 44-5 
W000 25253526205 e" | 1500002 |2eesece 5 Total: =e 

UTAH 

Boxelder........-.--- $175, 000 20 44 |] San Juan........... 
Cacheses) Son = Sseee 45, 000" Ss58o5" 4 Winta 33-2552 
Carbonties ss fiaaess _ 30,000 20 5 Weber. 2 24242.eereet 
MOL Yct se eSaie au soe 39) 0005 |-s-6-5ee 5-6 
Grandes eae 8, 500 20 5. | Totals ee Sess 

VIRGINIA. 

Accomac: Atlantic, || Northampton: 1 dis- 
andtleorsn es ees $1005 0001/4 eres 5-53 teicher ees 

Aviechany 1 - 52-*5aes- 40.000) eeccsa ee See eae I Oranges: Sees eet 
Aqihierst: alee 215,000 | 20-30 455i. ||) Ragels. -2 ane 
Augusta: South River 250, 000 30 5 Pittsylvania: Dan 
Botetourt 1... 103000/4 2. e- 2] eee Rivers - oe 
Bruns wicks eo eee 84.0000 |e | eee Pulaski: 
Charlottessa-= ee 100000) |E2aeeece 44 Wublini ss. =e 
Clarke le ois. oss sees: 905000) |Ee=e*=ee 43 BRilaskite sees 
Culpeper || Rappahannock: 
Catalpaet==- = 2 120, 000 34 5 Wakefield........-. 
Stevensburg. -.---- 45; OOO; |b =e sae 5 Ham pioneers 

Dickenson: Piedmont=- eos 
Clintwood... ------ 54, 000 PEW Ba socks Rockingham: Plains - 
HKONAG yan ess ee 32, 000 1-30 5 RVUSSCLIE Fee eee 

Dinwad dies == sas 105,000 | 20-30 | 5-6 || Scott: 
Elizabeth City .....-- 30%000)| 5a 5-6 Hstervalles-—-2 ssee- 
Fairfax: Mt. Vernon.. GOS O00) | ee | Peseta tos Hulikerson 354555" 
Fauquier: Centre- --- 15; 000: | 32 5-2 eee > SORMSOnES= 2 aan 
nya nee ee eee 1 S00) ease lees om |, Smyth: Marion, Rich 
Gales Teese co ee S0S0003|o So ase ee reer Valley, and St. 
Greenesville.-..-.-.-- 80% 000) |S saeecs| seeeeeme Clair a22. nee 
King George...-.-... 1O;O00 eso see 5 eee reat Spotsylvania: 
Lee: Courtland and 

Jonesville and 7 | | Chancellor. ....-- 
GisiniciS:=-4-- ee 440, 000 6-36 | 5-55 Berkeley and Liv- 

Lunenburg: iNoStOM ee ae 
elyanouthes. se ees- 40;000i|2= =e ae== 53-6 SLaflonde sansa 
Rehopoth-222_-4-—- 245000) 282s 54-6 || Tazewell .......--2--- 
Browns Store -..-.-- AQNO00)| S22 eee 53-6 || Warren: 3 districts... 

Mecklenburg: 7 dis- | Washington.-...---.. 
triCtSs-seee soso eee | 300.000) Saeeeeee 5 Westmoreland...-.--- 

Montgomery - --.------ 305000) |Ss252 se5 4 ISO 9. Petes 
Nelson). S222 ==. See 35; O00L|E-aeecee 7 |i : 
Norfolk: fs oye. 5 See 200: 0003) | 332 eae | 43 || Total 22265382 

} ! 

WASHINGTON 

PASOUIIME oe 2 see $35,000 |-------- eeeeeeee |: Okanogan) ss. 
GTallamiy sess 2 401° 000) | 2 Se | 43-6-7 | Pacnice -o) Oe tamer 
Glarkewe nn. cscs 500: 000i /ESSseea— [Sse SnHonoemuShe.=- =e 
WOWlEZ eo nee es econ 69,262) |= 22 Sn ee eee i Se Deltaes osccse 5 eee 
JeflersOn Sen senasieseie 133; 000" | ss22228 53 

Tee ano Seas 3, 000, 000 S25 | eee Total.s.2¢ 885: 
| 

1 Bridge bonds only. 

| 
| Total 

amount 
voted to 

Jan. 1, 1914. 

$83, 996 
44,999 

24, 960, 837 

975, 000 

100,000 | 
33, 800 | 
33, 300 | 

325,000 | 

4, 408, 262 

of Interest 

years Tate. 

‘Perce. 
Se 4-5 

40 | 5 - 

Lee Bao 

le 
= 4-5 

ses oe ee 8 Fees 

30 43-5 

2 eee 6 

34 | 5 

| = 
Saaeeeds sy) 

34 | 5h 

Pete at | 5 

babe: 104. =sPGs 
ete 5 

20-30 3 

“90°30 aeeee 5 

eee 5-6 

30 5 

30 5 

a ee 6 
See E> 5 

Lege 30: [soe 

So eee 5 
20 5 

pas: 
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TABLE 22.—County and district highway and bridge bonds—Continued. 

Total 
Counties and amount 

districts. voted to 
Jan. 1, 1914. 

IBY el Obs so eacodsase $40, 000 
Cabellasse-teeceeen 300, 000 
Hancock: 
Baxter and Grant.. 225, 000 
IButloneeemas oes 125, 000 

BRYAN Es cegoaedaaae 110, 000 
Wogankles f.s2c2 sek. 2 60, 000 
Marion: 
Hairmonteas.-eo-ee 400, 000 
Mannington........ 300, 000 

ASMPHIGlS seaboaaoeEee $50, 000 
Colum piagess-4--2-— = 20, 000 
Mloreneewae esses een: 38, 000 
INDE Se semoses a ene 35, 000 
War Crosses. 2-255 5-= 11, 000 

WEST VIRGINIA. 

pate Interest Counties and 
years. rate. districts. 

Per ct 
SSS Liee 4 Marshallese ee 
ee stare 4% || Monongalia.......... 

Pleasants: St. Marys. 
PAR Spa Eee ars Tyler: 
py baht EE septs BIS wiOniheee sere 
ous ene| EgSeaee Wincolnee sete 

20 5 WietzelsGrant=.s.0-e 
Wood: Parkersburg. . 

30 
30 5 otal reste 

WISCONSIN. 

20 4 Sar Une eras a pce evotey 
10 4 Wala Sacre es cies teem 

AS aol ot 5 
4 Total oer este 

Total 
amount ome Interest 
voted to Aone rate. 

Jan.1,1914.| 7 

Per ct 
$150 000 n- 25 2 aslo eee 

7520008 |Meee sae 6 
GON O00) | eee eee 

125, 000 10-34 6 
200,000 | 10-34 6 
150, 000 34 6 
180, 000 30 4h 

QVSQ0 O00 |e eae eee 

$40, 000 20 44 
60, 000 20 5 

254 OOO Ss eee se ae 

1 Bridge bonds only. 

TABLE 23.—Township highway and bridge bonds. 

CONNECTICUT. 

Total Total 
Term Term 

3 amount Interest : amount Interest 
Counties and towns. Orealto oh i mata Counties and towns. PerOneG aie 

Tame Oi4aa con Jani t1914, | Cats: 

Fairfield Per ct. || Middlesex: Per ct 
DESIOML Sanaa conoese $25, 000 33 Chatham=as=epeee 30000) NSacaosee 4 
New Canaan.....-. 14 Q00R Pate e see 4 East Haddam... .-- 44,000 20 34 
Stamford 1......--. 96, 000 30. 4 || New Haven: Derby.. G0), G00) |oceouact 3 
Wiltones sone \ots oe 35, 000 20 4 || New London: -Mont- 

Hartford: Ville sh ee ae BE OS Seer IO COON sossanr 4 
iBlaimvalleas senses 20) W004 seaaeaecllssacooec Windham 
West Hartford..... ASSO00) eset ase 4 IBTOOklyne ene see ee 28, 000 25 4 

FAUSOL == 50 seas o A0SG008 (S222 5 4 iPlaintieldme ene SOXO00R| Reaves tee 4 
Litchfield: ———_¥———_ = 
Barkhamsted...... IGEOO0) jessoaese 34 Motaleseeencee. AG HOO: Nsasposwallaceacsa- 
North Canaan...... PRY ONO) Weetooas 34 

ILLINOIS. 

Total Total 
Counties and town- amount ve Interest |} Counties and town- amount tem Intorest 

ships. voted to oars rate. ships. voted to “ rate. 
Jan. 1,1914.| ¥° Jan. 1,1914.| Yeats. 

Per ct Per ct. 
Adams: Melrose...... SSOOOE owen tal ee vee a Clay: Stanford....... ON esse see 5 
Bond: Central. .-..... (100 ecoccese 5 || Clinton: 
Bureau: Carlyle eae 5, 000 10 44 

Greenville.......... ZOO neers 5 Germantown....... Sa LOST |aaee sce 4 
OIG. 3 seer ae 17,500 10 5 Santaphleneeereeesee - 200 8 4 

Carroll: Coles: East-Oakland. 15, 000 5 5 
Fairhaven......... 25 0008|Reeeeeee 5 || Crawford: 
Woodland......... 23805 4 eee 5 Honey Creek......- 60,000 | 20-25 5 
RMaySOX!: 525. -i025.. 38, 500 15 5 Hutsonville........ 25 OOOH eae eee ere 

Champaign: Colfax -. 4, 400 4-6. 43-5 ILPICTOWI 2S sasssca6 58,479 | 20-25 5 
Christian: Mount Au- Martine 4a ees AB LOO een eae etc 

Dictin — es ae (WO lececodoe 43 Oblongaasaeneear 95,000 | 20-25 5 
Clark: ISON, = Geseesos 75: Q00H|2 cos 7s osteemeee 

PAITOeESONG -!- 2. es. 3; COOL eames 5 || Cumberland: Green- | 
Westfield 1......... 2, 250 6 6 Le od pe RE. dee ZOUK eres = 5 
Od 5250 Caeser 300 We scessee 5 I! Dekalb: Malta......- 8,500 2 5 

1 Bridge bonds only. 

02448°—15—__+4 

2 Of this amount, $1,200 for bridges. 
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TABLE 23.—Township highway and bridge bonds—Continued. 

ILLINOIS—Continued. 

| 

| Total 
Counties and | amount | Term Interest), Counties and 
townships. voted to a rate. || townships. 

Jan. 1,1914.| Y°@"s- | 

Douglas: Per ct. || Lee—Continued. 
iBOQUdTeH. =o acer $35, 000 113 Din |e elem tome see ee 
SHideGths Sia BooAseces 35, 000 2-7 Di | Gaetan One aes 

Dupage: Naperville. - 2) SOOM See ea eee Wie) Vi OLAS a Sere eras tee 
Edgar: | McLean: Martin. - -_- 
brid Geseemas eee 25500 See eee 6 Macoupin: Bird.....- 
Bim banrass =e ee 35, 000 10 | 5 Madison: Godfrey..-. 
ENC 2a ee eee | 15 00g esse 5 Montgomery: 
IPaTI Shs ease Berens 355000) | ae | 5 [ENTS OrO see 

Effingham: Mason..-.|* 10,000 |.....-.-- 6-10 AVA revs See eats a 
Ford: Button.......-. ANY: esscsese 5 Moultrie: 
Franklin: East Nelsonz:__-.-- 
Browning. .....-.-- 45500) |See= ee 6 Lovington2........ 
INOnthernte saan. a2" SOOM sean 4 || Ogle: 

Fulton: Orion?.-.... TAOCOR Renee” 5 Marnylandiisseseness 
Gallatin: iPIneyROCKcmmeee re 

Bowlesville. ......- 1,000 1-2 4 ockvalesse =e 
IDOE Nin Ae ee Se CUCU) |easecese Gl Se OOSUa1 eee eee eee 
Shawnee ercassceees 7, 090 1-5 4 Peoria: 

Greene: Woodville... 250 yee 4 Julbilees2eea-eeeaee 
Grundy: (Pslionan 2cos ssh see 

Goose Lake. . .....- 20008 Rasaaaae 5 Rim Der eee eee 
IVETE 2E eee ee ee Ss 00M sees 5 Pike: 
Wauponsee?..-...-- a0) lessosse= 5 INGAAY Yooad6coscSoc 

Hancock: Hairmount=--22---- 
Appanoose.......-- 835711 Alea 5 Hadleye: & -...5 3-2 
Fiancockee cess see 655508 |paeee ee 5-53 Hardinee =a 

Henry: Kinderhook. ....... 
PAU a ie Nise 3,500 6 5 Pleasant Hill... ... 
IAEKANSON ees ee 5, 900 10 5 Richland: German... 
Geneseo? .. 222.5. 15, 450 3-19 5 Rock Island: Black 
moraine 22a. = PANY |lkcesaecs 5 SET WAKee ee Sh7 ete 
IPG bos sae eee S 402508 |Past e ee 5 St. Clair: 
DIORKtOW ssc ae 2 500K ieee eee 5: ie iCentervilles. sco 

Troquois: Fayetteville........ 
Belmontes-25- oe. 6" 0007 Saeee== 5 Rec bur eases 
@hebanse222 2 = =. 4° Q00F Esse 3 5 New Athens 2...... 
iMilford:222- 35-2 LOS GOON Ee eee 5 OZ allone=e pe 
Pigeon Grove...... 5, 000 10 6 StaClaini2 aes =eee 
Sheldontces. 2) cee 378 5000 | Sass ee 5 Shiloh Valley...... 

Jackson: Saline: 
Carbondale.......-- 35, 000 3-5 5 IOS hye sodeascusae 
IDS SOE Sseeeeacese User Dlasuee asc 6 Cottace ae eeeee 
Fountain Bluff 125 Oe eee Bale feGalabianet sat aes 
Sand Ridge........ 359007 | hss ees AL Harrisburg 2..-.... 

Jasper: Independence 2 
Grover es 5-5 ee 500 a tess | eee IMountainesse sees 
Wiad essen ose. See A Selec: Parse | eee Raleisheee-=seseee 

Jefferson: Stonerontea- cee eee 
Blissville2s suse 1000 Enea Sas Ge eee | SEH SrO Salis- | 
Farrington 2..._...- TEC eee ee) ee BS DUTyi22 422 eee 

Jo Daviess: Siganancon 
Derinda-2 o> 2 15008 seme S| || eacetersont ase eaee 
Blizabeth s: sss. = 225 00 Gees nee Wiaddamste = s2e-—- 
Pleasant Valley ...- 1OX000) | Seen 5-6 || Tazewell: 

Kankakee: | Hopedale 2.......-- 
Cancer aaa eee 355000 | ee aaa || Mackinaw 2.......- 
Momences. 2225-5 35s 0007] Beteneeee es ceee | fe enemon teas aes 
Yellowhead ........ 305 OOO | Sateen Vermilion 

Knox: Haw Creek. .- 235008 | Bae ee 54 Grante2se sna 
La Salle: || Jamaica......-..... 

Weerseark lee 2250003 aseeeee 54-6 Middlefork........- 

Farm Ridge......_. 900045 ae ee | Washington: Bolo. -. 
flissioniase: 255. Boe: S575 0b ee 5 || Wayne: 
UiLiCaseee eae 26°50) |Seeeee 51 || Big Mound... ....- 

Lake: i eecht2aee es eee 

(Anitiochss=2 5552): A OOUM Een 5 || a eee BESO 
Newport...-....... 9,325 28 4-53 | Burnt Prairie. ..... 

Lawrence: Rama oboe epee 

Bond. ........-..-. 6,150 |....-... 6 || Hawthorne........ 
Denison ees ace 35, 000 6 5 Mill Shoals......... 

Lee: | Whiteside: 
ANSHCONG sve nein 44,000 20 o» || Newtont=2 eres. 
SHIN ene eon ee ZO O00} | eee erence | * Portland3-2 3253-35 
East Grove2....... 3,500 20): }e ee ee le Sterlingy eee 

1 Serial. 
2 Bridge bonds only. 

Total 
amount 
voted to 

Jan. 1, 1914. 

$12, 800 

es Interest 
years rate. 

| 
Per ct. 

So aces 5-6 
Soe eee 5 

1213 58 
Rae fea 6 
-——-—=-=s ee = iced ets 

pene te al 5 

15-8 | 5 
Sindee 6 

fi eae ee 5 
Sour tale 6 

pediy 4: | 5 
13 | 5 

Has Bee 5 
bie Tose 5 

2) 5= moh 5 
8 | 5 

Rene 6 

Sena 53 

Pe ae 6 

— 10° | sone 
12 4-5 

eR did e Gi = 
4 | 5 

15" | 4-5 

SEL ae 5 
3 | 6 

ees aes 6 
eae Ree 6 
cet ye ees 6 
ee ee 6 
2 oo eee 6 
ewe sr 6 

5 | 5 

eS een 5 

4 5 
Siete 53 
eee a 

Se eo eS 6 
5 6 
5 6 

SL ce 6 
“2 See 5 
pi Coed 5 

1-10 6 

11 | 6 
16 5 

3 Of this amount, $3,000 bridge bonds. 
4 Of this amount, $3,125 for bridges. 

ee EE Oe ee ——— a 

mien 
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TABLE 23.—Township highway and bridge bonds—Continued. 

ILLIN OIS—Continued. 

Total Total 
Counties and amount Perm Interest Counties and amount perm | Interest 
townships. voted to are rate. townships. voted to ars, | rate. 

Tens, 1974. SSeS: Jan. 1,1914.| ¥° 

Will: Per ct. || Winnebago—Contd. Per ct. 
Channahon........ $5) 500s 228.2 - 5 IRGSscoe ha-i ee. eer | $35,000 | 5 5 
Cretehe eae eee 35, 000 13 5 Woodford: 6 
Custenese eet aes: 3, 000 3 5 Patrideeaseeee eee 13008 | Reeeeace 
DIpaArveresset eee == 1500) | Seen 5 SPLNSEB aye ee eres DOU) |S sreeewe 5 

Winnebago: ae eae 
Cherry Valley.....- TORSO 5p oe 5 Motale eso eaee: CIS Gade ee HAW Saath 
New Milford..-.---- IE PAN Nea gues 5-6-64 | 

INDIAN A. 

Adams: Townships. .| $1,026,321 (2) 43 | Martin: Townships..| $148,870 1S LZ 5 Ee seen 
Allen: Townships...-. 134, 132 1-20 44 | Miami: Townships... | 504,530 | 10-20 43-5 
Bartholomew: Town- Monroe: Townships... 599 4Gan acer eee 33 

Shy Goasaseoodan 780, 180 10 45 | Montgomery: Town- 
Blackford: Town- ShIps-e fesse $49) 820 |... 22-25 43-6 

GithiseAawseaasse 1 249,063 10 4% | Morgan: Townships... SO3hG89m aes 4h 
Benton: Townships. . 723, 560 10 3-6 Newton: Townships . LEK} WAS 5escse- 41-6 
Boone: Townships. -. 127, 150 10 4% | Ohio: Townships. --. ZOHO (Si Mees ea | eres 
Carroll: Townships. .| 1,016,686 310 47 Oranges Rownshipsan |i 2 lv OMo4lee| meni pen | ee ene 
Cass: Townships. ---- Gara yea! aera aces Owen: Townships. . . 394, 089 40 44-5 
Clark: Townships....| 1 213,138 310 4% | Parke: Townships... 893, 367 10 44 
Clay: Townships....- 1 O04S354 ee eee 43-6 Perry: Townships. . . 73, 000 20 44 
Clinton: Townships. . 850, 000 10 44 | Pike: Townships..... MPR ener oe Neen n Sees 
Crawford: Townships. (le 8065 Seensao: 43-5 Rorters Lownshipsssaii. Li 2b%/ 516) | ene eee eee 
Daviess: Townships. - 934,988 | 3 1-20 4 PE OSC ye LOwMNShipssc||ee = 47352510 een eee 
Dearborn: Town- Pulaski: Mownships.= |) 22705220) |e. ae ere 

Shipssoncee aa ee 219, 330 1-20 | 4% | Putnam: Townships. TOUS |Ibsccncee 43 
Decatur: Townships. 779, 583 10 4% || Randolph: Town- 
Delaware: Townships 850, 000 10 4-5 Shipiiereres sc aene UGG WSooaeead 43 
Dubois: Townships. . Z1GT ANON Seen eee 3-6 Ripleysbownshipse-| 9! 259) 366) |p. 4|s5 sees 
Fayette: Townships. . LS OR GOON eeeee ee 43 || Rush: Townships... - 62557425 Ree 44-54 
Fountain: Townships 425, 000 10 43-6 || Saint Joseph: Town- 
Franklin: Townships. 173, 820 10 33-6 Shipsieae-a ee AGIs Eee ears sec case 
Gibson: Townships. . 808, 770 10 43-54 || Scott: Townships... . 108, 856 10 43 
Grant: Townships... 760, 702 10 44 || Shelby: Townships. . 166, 805 20 43-6 
-Greene: Townships. - SGIF 0625 | S=2eese- 44 || Spencer: Townships . iia) |baocee ec 3-6 
Hamilton: Townships D2OES8O [ree omeeleee see Sullivan: Townships.} 1,215,564 |..-...-- 44-5 
Hancock: Townships. 2b OG Di Se eee 44-5 || Starke: Township....| 1 254,429 |-.-.....|..-..-.- 
Harrison: Townships. 202. SS lae ee 44-5 Switzerland: Town- 
Hendricks: Town- Shipsesess soe eee 16050195 | Sees 443-5 
Soul OSs So epeeee as aee SD, CAGE Eee 44 || Tippecanoe: T 0 w n- 

Henry: Townships... ATEAQSO| Meee ee 44 Shipsey ese es 2139508 nee 416 
Howard: Townships. 736, 000 10 44 || Tipton: Townships. . UDCA (74d Bee Acres ts ee 
Huntington: To wn- Union: Townships... TON TLS ae ae 44 
SH PSwerses cee See 1 301, 289 10 44 || Vanderburg: Town- 

wackson: Townships:.|° 2-230, 000: |--.--.-2|.--:--22 [ipmeSl ohh SSS heme ee Scares WBA GU0 |scsecaoe 44 
Jasper: Townships...| 1 237,195 10 44 | Vermilion: Town- 
Jay: Townships.....- 310, 828 10 Axe SIDS See st eee ere 202 TS 2h ere Galen 
Jefferson: Townships 135, 119 20 43-5 || Vigo: Townships..... COUN 222) sss tee ene 
Jennings: Townships Ale 21 OM eens = | 44-5 || Wabash: Townships. 784, 220 1-20 43 
Johnson: Townships. 127,025 10 44 \| Warren: Townships .| 1 402,270 |.......-|-.....-. 
Knox: Townships...| 1824, 496 10 44 || Warrick: Townships . 78p1637|e eS 44 
Kosciusko: Town- ‘(| Washington: Town- 

SEMEStee = oS Sco os Ti oe Cree | Shippse eee eee See 1 232, 799 10 43 
Mawes Townships. ..-|1 1,766,211 |........|.-.----.- || Wayne: Townships. . 410, 940 10 43 
Laporte: Townships.} 1 654,320 3 20 45) Wells Downships..2. |) ©! 4735660) |) ~~ = 25/5256 = 
Lawrence: Town- lh WltitesDownshipsas. |) ©2:38os680) lees aalen sess ee 
SMEs oS. ck 1 384, 630 | 10 44 || Whitley: Townships. 185 3OOe |cprsck he [Oe 

Madison: Townships. SAOSIN aie se! [pe =o | —_—_———_| 
Marion: Townships. . IWAQS fone ee ce [poems | Totale sso BO; SOU S4B), leering areca Nae 
Marshall: Bourbon...| — 1 28,500 15 | 4h 

1 Outstanding Jan. 1, 1913. 2 Six months. 3 Serial. 
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TABLE 23.—Township highway and bridge bonds—Continued. 

KANSAS. 

Total Total 
Counties and amount rem Interest Counties and amount rom Interest 
townships. voted to aaa rate. townships. voted to a rate 

| Jan. 1,1914.| YCats- Jan. 1,1914.| Y©37s- 

Per ct. Per ct 
Allen: Tole 22.52.2242 $33,000 |..-..--- 6 || Mitchell: Pittsburg!. $26,000 }.....---. 
Barton: Neosho: Mission... -. : 32, 000: |. -232 cps 
Detar eee es 2ON0002 | See eose 6 Ottawa: Center......- 9::500: [Ei eae 7 
Biberty f2522 52-2. G000%) 22. 22222 |S eemeees Pottawatomie: 

Butler: Douglass... -- 950007 |Seaaeer- 4-43 St Manygsae ses eee 40,000) |22s2eeee 44 
Cherokee: Shawnee. - 15020003) 2 oe eee IWiomMer02: seer 30; 000) |s2eeuewe 6 
Cloud: Riley: Manhattan.... 12200: |. See ieee 
incon es esos 18,700 | 10-30 6-10 || Rush: Belle Prairie-- TE Q0OUl Se Saeee 6 
Shirley*2 sess ence 1565) |S2ec cee sosee se Sedgwick: Payne.... 5, 000 (seas 5 
Sibbey=se eens 2, 000 5 5 || Wabaunsee: Kaw.... 000) soar 5 

Comanche: Township 545000:/32826 52 |aeoeeeee Wilson: 
Douglas: Grant. ..... 2 OOS aioe Seer See Centers 224.25 s8s8n- 1,000... 230 sao c ee eee 
Finney: Garden City. HOO | Scacedse 6 OltitonG-2 2 2s Fe 2:100 |e = ae 6 
Franklin: Cutler}. ..- AL eee Beeeeee Ball River. 5.25.2-- 4, 9007/2502 tL eee 
Geary: Junction City. 89, 600 9-10 5-6 Guilford=ee2 10;000°/2252 28) eee 
Hamilton: Coolidge... IRC B(NOU) | eee koase 5 INecdeshas_= a= 125'000°|! set a2 aoe 
Kingman: Bennett... 17, 500 30 53 || Wyandotte: Town- 
Kiowa: Glick!....-.- 5, 000 @) = eae aes Ship. 2h tue Aas. 5,000 f! 2. eee 
McPherson: Town- 

SHIDlso y= ose one ee 65.000" | Seat [ee cseee Total=. 4 677, 065" 2222 eee 
Marshall: St Bridget-. 1550005 | Sees 5 

MAINE 

f { | | 

Kennebec: Benton... $1, 500 5 4 Waldo: Frankfort 1... $1; 0003|-3522222 5 
Knox: Vinal Haven.. 2,000 2ose2854|sseosee Washington: Jones- 
Oxford: Norway 3.--- 35, 000 35 7 Alea | Whe 2] 910) 3] PR rem eet 1,000 | 6mos. | 6 
Penobscot: Orono!..| 12,000} 2-3-4 4 | 
Piscataquis: Foxcroft! 25, 000 1-25 4 Totals... 3.253 78, 000 | ips Sits es Renate 

MASSACHUSETTS. 

Barnstable: Franklin—Con. | 
Barnstable........- $40°5003|s52 eee 4 Northfield1...._..- $302000te= =e 34 
IBLOWwStel ones eceee 15% 000)| sae 5es| sae Sunderland........ 2.5005 |= 4 
Hanwichte"=-css-=. 6354003) ease 54 || Hampden 2 
IMashpeesa-ecescere AOO eases 4 Russell eee 1450003 |\S22 85 4 
Wiellfleet=cac-s+--5- 245000) |s2aee ee 33-4 iWiesifields 2 100,000 10 4 

Bristol: Hampshire: Amherst 50/0003) 4=sc- 28 4 
Fairhaven!.......- 42,000 42 4 || Middlesex: Billerica. . 18, 000).=s22a8" | 44h 
North Attleboro...- 6, 000 1-6 5 Nantucket: Nan- 
Somersouse soe 83000 1|-222—45- 4 bucket 4c. seee 36,000 | 10 | 5 
Swanlseaa osc sceceee 450000) eee se 4 Norfolk: Millis 1...._. 5,856 3 4 

Essex: Plymouth: 
Amesbury..-.-...--. 165000) 2 se 4 East Bridgewater - . 5,000: |2.see8e2 4 
Marblehead. .-...-.-- A530003|Saaereee 4 iRlymouthe eas a=. LOO Si isteaeaeee 4-44 

Franklin: Worcester: Grafton... 3,800): 53262 4 
CONW3AY-c oer oee 15,000 It) eees ae |______—____— ——— 
Gilles eas eee AEN | eooaacac 4-44 Totals... 3.58 650,473) |22 ose |seoeeeee 
IMOnTOC! a5 Jasco ee 1000p See 4 

MICHIGAN. 

Alcona: Mikado...--. $2,000 15.2 35see 5 || Benzie: Crystal Lake. $20; 000.,|: == <2. |Seee eee 
Allegan: Berrien: 3 townships. 89, 000.|: 2-522. eeoeeees 

Gunplain.......- 2050007) Seeesee 44.|| Branch: Union...... 10, 000 5 5) 
Saugatuck....... 132000) | Sees 4% || Charlevoix: Hudson! TSEO0; aaa 7 

Antrim: | Cheboygan: 
Banks: he ete ieee 20, 000 20 5 IBGHLONe ss) eee ae 105000) 2223525 3 
Central Lake......-. 203000422252 2cse ees MOKESUSS See eee 5000: cea 6 

Arenac: Au Gres..... 1550s | secs ee ea Wralkerssos- fesse 5;,000,||=es2eene 5 
Baraga: Chippewa: 
PAV CNC Ss Lee see LO%0005| Soe ae es See Suvaridslesees see 2; 000: |22s32se3 6 
Covimeton. —2. 222. LSIO00 ees Se Ss ee hi “Erout ake: 5.2 10,000.) -22-2s23|S5eeeeee 
pr ATIsAg 2 aot Sa 25: 000 | se seas 6 || Clare: Redding. .....| O00 |S: Fae 5 

1 Bridge bonds only. 2 Serial—1989, 3 For roads and sewers, 



HIGHWAY BONDS. 53 

TABLE 23.— Township highway and bridge bonds—Continued. 

ee ee 

MICHIGA N—Continued. 

Total 
Counties and enaunt Term Interest Counies and 
townships. voted to rate. townships. 

Jan.1,1914.| Years: 

Crawford: 2 town- Per ct Midland—Continued. 
SHIPS bo ae a aaes $16;000°| 2-2 52ers | oe Rarkimaeeee. - 2 seers 

Delta: Mount Haley......-. 
Banke shiver. =.=... 12, 300 10 5 Missaukee: 
BSCANADA-.-- 25 c5- 5,000 5 5 Butterfield.......-- 
Hord River .2.5.-.- 3 O00t sto 5 Clam Union1!.._._-_. 
Wyelissencerer ee 2 LOSO008 Rea 5 IBION COM se 

Dickinson: Norway. . SsO000H Stas 5 West Branch.. 
Genesee: Monroe: 
DAVISON cee coe S00 Hane 53 IBediordies sass tee 
TOON hee ee LORO00s Ree = ee 4 ue Sas os hae So 
Montrose 652-225 55. 7,000 6 atl seelGl cyvealiny Sele a Cpe 
Mhetfords 10,000 10 5 Whiterora Aan eae 
Mientiaes 222202 LOSO0Oneaeeee 5 Montcalm: 

Gladwin: Bourret. .-.- Se DOOR Bases 5 Eureka....- 
Gogebic: Marenisco - . 20,000 | 20 a Montcalm........-- 
Grand Traverse: Reynolds sss eee 

Raradise. 255 3227 SOSOOO ese aah Newaygo 
B Whitewater... _-..- PL ECU oe teee ee fai AON sie NNSIGYAS ae 

Green Lake........ (SEOOOGi ss 2-5 SS ER ess Grani®aetce eee 
Hillsdale: Fayette . -- 3, 450 if 5 Grotvonees se eee 
Houghton: Chassell. . SEUOW | gel oe he 6 Four townships 
Huron: Oceana: 
Bmphamis 2s fo 25000 Reon Seen pane brid ceeet= ae 
iBloomfiels.=-22—--- 22 000s ae 6 Golden@ain ae a 
Brookfield ......... 15 AOO Om eee 5 Greenwood!...._... 
Woliaixe: 25 ae: 20 O00: | aaa eee eee all ang joes an tee ee 
OLIVGE Si rene one eee 12: OO0s | terse 5 Rentwatera eee 
Sebewaing......... 75,000 [Seen eed Es ase hes Shelbiyaseeee eee 
Windsor =<... 25,2 50,000 | 10 4k IWiGRT OA eee ee eee 

Tonia: | Ogemaw: Cumming... 
honiae S255 -.-2 Jee 2 OU0N eee 5 Ontonagon: 
MOUSE: es sess 25 OOO sere 5 Ontonagon........- 

Isabella: Vernon ..... GL 0008 eee = Carre Wakes 2: oe 
Tron: IMeMallanteee 

Crystal Falls... _... A eOOOR = ue 5 vockdan Geese 
Mastadom=. ==. 2.22. 20 COON es ee: alee Osceola: 

Kalkaska: iBurdell ssa 
Cleanwatele.- 2.2... GS: O00gtse tests Bea TD EA Fe ene ere Od 
Cold Springs... -.-.-- HOOF Hoek Sapa Hantiwick sees --= 
Springfield......--- SF000n eee a |p ees Hersey 1... 

Lake: NUIncolneeee eee 
Bllworth....:..-.- G2 000) ee Feo 5 Marion 9'435 esc 
Newkanrks. UsSo7 222 HNO |e eesene 5 Osceola). 2-256 

Leelanau: Otsego: Hayes.....-- 
BM pIKe 22-22 28 1000 |e 5 Ottawa: Robinson... 
Weelanaue 22.25. 5 205 ODOR Sees | eee Presque Isle: Allis... 
Townships (3) ee PAG AULA Ue (Sie Set | Le Roscommon: 
ackinac: Gerrish. 
Garfield. .........- S2903 reek a 5 Richfield sssseree 
TdSOn == - 2525-25. AsQOON Dee alent = 8 Saginaw: 
Lh as aoe “SACU eos Fes Sle Blumifieles 3 oe 

Macomb Bridgeport... .----- 
Le Se eee eer VECO OG eos |e ee Maple Grove...---- 
Wharren =: 52 2 SEN OOO ee oes en eee Richlands 22 

Manistee: Sia@harles!=s55—— 
Maple Grove!.___.. HALO ON ers see i Spalding =) eee 
Springdale. _...._-. TORNOOR arte oS ae yee St. Clair: 
Bimonich=- 2). 0... 50 0n| eae 5 Hast China ase 

Marquette Kimball... 
PaO WOlLss 2 2S SOL OOOT pees ast ers ie Sanilae: 
“WES eat open 5000 tens 5 IOLTeS Ler eee =e seen 

_ Mecosta: Wheatland . IP COTUTG fl aes piace |S ae Wheatland........- 
Mason: Schoolcraft: 

Custer... PN O005 | sere eee 2 Hiawatha 1_...._...- 
Free Soils... ____- #5 O0ON Ee loan Mueller ee 
ESIVOELONS 9-22.) 5. ..2 20000: |e ss ee Tuscola: 

Menominee: Stephen- ilimctonseee es ee 
pees Roc aa 5 11,000 10 5-7 Wairgrove--=_ = --=-— 

Midland: Wellington.....---- 
Edenville1_........ S000 |eaSeeere 5 Van Buren: 
Greendale! . a 0000 teas 43 Covertiet {sti 
iy) | rt 10,000 11 5 South Haven...- 
FIRE TT (jo eens eee gee | Ge SOOM AEE a colores ne Washtenaw: Salem.. 

1 Bridge bonds only. 

Total 
amount 
voted to 

Jan. 1,1914.| Y4"s- 

youn Interest 
rate. 

CrvOotmsT Or Orororororor 

rs Over 

He Oe NH eI 

for] (S) Ker) Ordor me Or 



54 BULLETIN 136, U. S. DEPARTMENT OF AGRICULTURE. 

TABLE 23.—Township highway and bridge bonds—Continued. 

MICHIGAN—Continued. 

Total Total 
Counties and ra ee Interest | -ess and a Term |tnterest 

townships. voted to rate. townships. voted to rate. 
‘ Jan. 1, 1914.| YE"s- Jan. 1,1914.| Vets: 

Per ct. || Wexford—Contd. | Per ct 
Wayne: Redford....- $50,000 | 20-30 43 Henderson .-..------ $2; 000 lees ree | Whee 
Wexford: South Branch..-... 25000; |aaeee aoe | 5 

Amitiogh...2. 84 2,000 |........ 5 pt eee | 
Cherry Grove....-- BAW) eceoskoa|easoadec Total. <.52 5.2 235|: 1,926,135, aoe ieaeeesete 
Greenwood.....---- 53Q00iR esas 5 | 

MINNESOTA. 

Aitkin: Goodhue: 
Cornisheeeasssaaees $630005 | S222 eee 4 Central Point2..... $5008 |Soee eee 5 
erin eae rae L200 a eee 4 Vigsa 2 eo ae ee 48005 as eee 5 
oucenee sere 0000 Sener 4-6 Houston: Yucatan ?.. 2,500 5 5 
Hebron sodabsuceess 3 am seace ao H Hubbard: 
QO scenes ase=5r , 20 Alices oo. 2h: oe 1 

UGWeWEaaooaessesaas SOOO |leseocese 6 IBAGd OUTa ae 3; ge Se oe ; 

Pequadna.....-.--- 3,000 |.-.--.-- “6 Hardens == 0 ee 1, 200 10 4 
TEMS Scescebsockee 4, 000 19 4 Guthrie ===) eeeee 1,000} 6-10 4 
Merdon eee aeea-. 2. O00 8 eee 6 iMart wakes). sees 1, QO0s| es 4 
Wagoner.........-- 5,000 |...-...- | 4 White Oak.._.....- 3,000 | 5-20 4 
Wealthwood......- (300 5|o2ee oa 6 || Isanti: Stanford 2.._.- 500" |. o> <a Sone 
Wallin mss 55 eee 2 us 000 Bes es ; Timgene : 
Wionkaranzer see ESO) saa oSace fe = 

Becker: Spring Creek. SOD) eee et see 4 ivwoed cs oF aes 2 oN 2 A 

Beltrami: Balsam............ 20, 000 pete 6 
Hiland- ~~ 2-2-2222: 2, 000 6 4 Bass Brook SAS de tee 1 000 Ter eri | 5h 
Kelliher seine eee TOO: |e 6 Tea oe 5.000 790 = 
Wabanica....-...-. 3,500 |....---- : Deer River......__- 12; 000 6 

Benton: Mocleyse 55 ees 37000) luis 20° 6 iMiberta-co. ee: 1008 aes {eer Viswising se caare Pate : 
Grand Rapids. -...- 1036507 eee 5 

ren eo eae, Faas epee alge Near celles eeeje eet 10, 000 30 6 SUE Deas See SOOO beseeeee 
Bigstone: Otrey...... 2,150 5 6 Trout Lake........ 8,500 Se 6 
Brown: Prairieville?. 20008 |f22 re 6 || Jackson: | 
Carlton: Enterpiise?........ 5000) |-a=-seee | 4 
Barun 2, 200 15 5 Sioux Valley....... S600 7 |Seene 4 
iBeseman= 245 a0! SSON0 Weasessas 6 Kanahec: 
IBlackh oof eee eens 3, 000 15 4 iKerosche] aaa ses eee 3,400) eae 4 
Caronayes ere | 1900) o thats lees eee IR OMLG yeaa eee 4,100 11 4 
aol ere ea eee 35000N| eee 4 South Fork........ 15008 |Ses ce aee 4 
Holyoke SNe es a | 10, 006 15 6 lima e eee 3,000 10 4 
eal avalos sees 3, 000 15 4 Kandiyohi: Lake 
Knife Falls..._.._. | 3,000 | 10-15 7 Blizabethec a. see: 900 1| 23 cea eee 
Wakeviews. sense. 9, 603 20 6 Kittson: 
Mahtowas so 2222! 3, 000 20 4 Davis eee ers 1,000 10 6 
Red Clover... -...- | 3,500 13 4 [RIWOO Soe ecesoce 123008 seco 4-7-10 
SplilRock*=s+ss5- | 3, 000 13 4 Pere yin soe eet ae 3000) |p eeeeeee 4} 

Chippewa: Red River.......-- 1,100 10 7 
(ORAS Gan Baee ese 5, 000 5-20 4 Stavincen tases 30008 | Rea 4 
Gonevl'ree2= 5345.52 3, 000 20 3 Spring Brook...... 1, 400 5-11 4 

Chisago: SV.Ca he eee 1 0004| See seaee 4 
Rushseba?.....__.- 600 7 6 Teient2 55-2 ae 6.0007 |S ase 4 
SUNTISC eee 5,000 4 Thompson?2......-- 4800" |S S22 4ee 4 

Clay: Koochiching: 
IHeLbOn er see GS 5008 see 4 Bannock heen 3, 000 10 4 
ROWAN Dee ee = ese O00) | eee 6 Cingmare sas eee U25O000| Pee 6 
IMorkentee: = see 4,500 19 10-7 Dinner Creek. -- - .- 3. 000) | aeneeree 4 

Cook: Englewood.........- 2,000 | 11-20 4 
Colwill Sees ee IEE ON) ee eas see 6 Forest Grove....-.- 2,000 6-16 4d 
Grand Marais. .-_..- 152000) | Saeeeeee | 6 Grand Falis?2....... 1,500 10 6 
Oviand=ee see 20, 000 i) | 6 Tamesoneeeesesaeee 10, 000 20 6 
Maplesnilla= ss GROUND) WWeasasex 6 Koochiching....... LSS0000 Heese 6 
Schroeder 2-2). 8, 000 14 7 iindford2 se—=5-—- 3, 000 12 4 

Cottonwood: Rose iMedinve == ==" oe 7, C00 10 4 
EDIT epee oo Nore 250000 Soe 4 Rinesrope tee 5, 000 10 6 

Crow Wing: Little- IRGEd VS cee eee 6, 000 10 4 
DING ose cae lene 3, 000 5 4 Sturgeon River... . 3, 000))|e2 seen 6 

Dakota: Waldwoodse esses 8, 000 4-11 6 
Randolph?2......... 23004 see 5-6 Lace Qui Parle: 
Water Ordi22 een 2,500 1 5 Me@eniinineeesee esc 2, 400" bee sene 4 

Dodge: Ashland....- 2, 650 1 6 Ten Mile Lake-.... 50,4005 |= sees 4 
Douglas: Belle River. PERO West see 5-7 Lake: 
Fillmore: Pilot | Two Harbors. ...-- 25500) [cee ee eee 
MOUNT eee ceca. TODO A ene hes: 6 Wialdoxt. secs aoe 3, 500 4 

1 Serial. 2 Bridge bonds only. 



HIGHWAY BONDS. 

TABLE 23.—Township highway and bridge bonds—Continued. 

Counties and 
townships. 

Lineoln: Diamond 
Lake eS Se 

McLeod: 
Walling = se 
ACH ValleyAe == saee 

Mahnomen: 
Beaulieu 
Bejou 
Heier 
Mownshipsess-.see= 

Marshall: 
Alma 

We est Valley 
Millelacs: 
Bogus Brook}... .-- 
Hast Side-..--_._-- 

South leleylspye 42 
Morrison: a‘ 
Hillman. 
Rosing 1! 

IRINVGES eee ae eee 
Nicollet: Belgrade --. 
Nobles. Townships . - 
Norman: 
PANE MOM ysl es 
Good Hope. ..:...- 
TCS eb 

Olmsted: Rochester. - 
Ottertail: 

Pennington: 
High Landing...__. 
FUOCKSDURY.22-- 22 =. 

Pine: 

BEN OL et ee 
Chengwatanal..... 
Wantorih=s=.- =. 
Fleming 

Partridge. Bee? 

Pokegama.....___- 
Rockcreek Sea See 
Wilma.. UE he Son TE 

ween ee ee eee 

Nesbit. 22 oer: 
Sandsville........- 
Sullivan. 

MINNESOTA—Continued. 

Total 
amount 
voted to 

Jan.1, 1914. 

Tem Interest 
years. rate. 

v if So — 

hit 

e (=) _ 

Counties and 
townships. 

Pope: New Prairie !_| 
Ramsey: White Bear. 
Red Lake: 
Lake Pleasant... .-- 
Terrebonne.......- 

Redwood: 
Brookville 
Sundowls eee eee 

Renville: Crooks... -- 
Rice: 
Bridgewater 1 
Flora. 

Rock: 
IDSM Wes soba cicsesce 
Kanaran zi eeeee 
Verner eee 
Springwater 1 

Roseau: 
Cedarbend 
Deer 

Ross 

Staiiondssesee ees 
Stokes 

Ault 

Scott: Belleplaine..... 
Sherburne: 

DigRiviers ees 
Wahoos ge eh ee 
AWW aaYs) Bese aye nt heres 

Sibley: Dryden...--- 
Stearns: 
Brack waves = 

Paynesville 
Steele: Lemond..-.-. 
Stevens: Baker. ._.-.- 
Todd: Little Elk... 
Wadena: 

Bullard 

we River 1 

por 
Watonwan; Adrian. . 
Wilkin: Andrea....-- 
Wright: Townships. - 
Yellow Medicine: 

Oshkoshti.s eee 
Vitel gp Ramee oer 

Total 
amount 
voted to 

Jan. 1, 1914. 

1 Bridge bonds only. 

Or 

Term Interest 
of | rate 

years ; 

Per ct. 
> eed 13) 

5 Seer 4 

Breet ih et 5 

5-10 4 
see Sie | 7 
eee 5) 

Bence er 5 
5 | 4 

elie We 6 
ee aoe 6 
Bache 6 
Lads Set 6-8 

tips Dee EP 4 
20 | 6 

eee 6 

Saat Stee 6 
A Ao ee We 4 

Big agu ney 6 
atk 6 
Ei st 6-7 
as Sia 6 

10 6 
Sea m6 

Bil 4-6 
20 6 

Lic ees | 6 
Bees OE 4 
Se Rhee | 10 

10-15 | 6 
Be hee | 53 

3 | 5 

ee eae } 6 
Be aed ee ate 4 
eet aie | 5 

ha eer 4 
Hs poy ie 6 
ie eh ones 4h 
Ae Soe 6 

UTES Li os in 4 

(?) 4 

Pe RRS 4 
9 | 4 

Poet are | 5 
25 | 5 

ho Sainte 5 
eel ee e 4 

da Sea Ear a, 4 

2 Serial. 
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TABLE 23.—Township highway and bridge bonds—Continued. 

MISSOURI. 

Total ; 
: : amount | Term of | Interest 

Counties and townships. Sabaal ep years. ate: 

Jan. 1,1914. 

Nodaway: Per cent. 
JE) ea eee segs dea een antes (eOed ae bopae st asasasece Susesdeoedease ce $50;000)|2 2S ee |Eseeeerene 
LO ob (0) 0 epee eee SES SRM Me ORS Sareea oe, ae Sar ela Ges 15,000 (4) Gia 

Wobales cs segs 8s Se + aaa ee eee ee eee i eee See Ee 65, 000°). S52 

NEBRASKA. 

Total Total 
Counties and amount oe Interest Counties and amount tem Interest 
townships. voted to are rate. townships. voted to ae rate. 

Janet doia ecu Jana 1914e| eae 
| 

| 

‘Penict 
Dawson: Lexington... $6;000i! Se Sea ae: Platte—Continued. | Per ct. 
Keith: Ogallala...... | D667 0Rl eae nena LOUPESs Sse. ee ee $3,000 15 6 
Lincoln: Oconee eas eee 6,000 15 6 

IBOStWiCk=e ss ee--= AY OO ON uerea a eens Scotts Bluff: 
iElersheyee ce eee | ZONOO ONE ease Neate ne Castle Rock and 

Merrick; Loup -..--.- | SOO OE Seeene pres Pewee et Highland ....... 12 000) 25522 sera 
Morrill: Township. - - 14 OO OR Seek eae eae Gering e) 28s seee 10,000 20 5 
Nance: | ap ‘ Winter Creek... ... | 15; 0003) 22225] See 

enoagt ete. 2 eee 82,5 2 7s FS 
prownship Be soaiane 14-0001) 2s e eee ee Patale. ae ae 946-170) | 22 ee 

atte: 
Columbus#)-c2 24-2 302000) |e es Ree 

NEW HAMPSHIRE. 

Total alls 
oH amount | Termo nterest 

Counties and towns. voted to | years. rate. 
Jan. 1,1914. 

Per cent. 
GraliomssBristol Sa ee 65s te <P oh eee oa cee eS GA ea Se gee eee | $15; 000) S222 oe 
Merrimack: sELOOKSEb oats. See te Mere eee ee ans | ae eee eee 25,000 20 4 

Motalegs, oes ec atod OP aE aA 328 Aiea ee ae Ue lec A ee 40,000 | = 5 oh oa) Seer 

NEW JERSEY. 

| Total Total 
Counties and | amount yer Interest || Counties and | amount eee Interest 
townships. | voted to Sore menue nal townships. | voted to ears. | Tate. 

| Jan. 1,1914.) Years: (Jan. d. 19142) Cates 
| 
| 

Atlantic: | Perct. || Camden: | Per ct. | 
Bega borss ) eee 2 $95, 000 8-13 43 Delaware...........| SWUM ER ee ws - »-5 

fy erniltone Se sat QZ O00) eres Boe ae ee GIOUCES aE Eee G\OCOT | eee 5 
ergen: | | Haddontle 5 eee | 20005 eeenee 5 
Kranidin...-). i, 75> COO ete | 4 Voorhees........... PACH ee 5 
ilisdales)s: ts, | 45, 000 5 5 Cape May: Lower... .| DS OCORIE eee 5 
Hohokus 2 oe Ue | 220008 Ceara 43-5 Essex: Belleville..... 8750003 eae 4 
ged apa os, | SONOOON Somes 5 Gloucester: Ee 
oa ee ani nie GHUUD eee kine 5 ONEOGS. < so keer al ee 1 COs eee 55 

Overpeck. 2.21.1... ars Nib, BOOM ae 5 Wollwich.... 001... 3,000,| iets 5 
Riverdale.......... 25, 000 31 5 Hunterdon: West 
Union Se) Sans Le eee ate 42, 500 30 4 IATTWICllleeemre eae 4: 9003 ee ces 43 
Washington........ HAS SOOU Eee 5 Monmouth: Neptune. 23° OOOs|cn cee 43-5 
eon nan Se Salem: Upper Pitts- 36 

NORE Saas ; Sr ee TOVOsaeceeie eee Bees 'e 5 
enee ten See 15, 000 30 4 || Union: Cranford... S; O00s emeeeer 5 
emberton---.....: LOSOOOR eee 43 

Southampton... |. 15,000 30 4h Motales. eee es 760; 600: |): 4c lee 

1 Serial bonds. * Bridge. 8 Bridge bonds. 

bine heii aes 

desiadarseinentel 



HIGHWAY BONDS. On ~J 

TABLE 23.—Township highway and bridge bonds—Continued. 

NEW YORK. 

Total Total Term Term 
Counties and towns. ee of Pabeeest Counties and towns. ee of Taberest 

Jan. 1,1914.| ¥4rs- Jan. 1,1914.| 7°4ts: 

{ 

Allegany: Per ct Jefferson—Contd. Per ct 
Arne plicaiisas oe SOs COON eee | vEN ene Philadelphia....... $8, OOO aie ci sfeme eh sas 
S CIOS same rae os oak OF OOOH eee, gee oe Rutland see GOOON EE eaves Ee oo 

Chautauqua: Lewis: 
French Creek...... 3, 000 3 43 IDenmanks =e ee 6, 000 6 5 
Keontoneseneee se 2. 4,000 A Wixete: fay ec owwaille ta) eee WUD eetoasoulanacuoae 
Wiestheldie- 2252... : MUO | sconces 4 Oneida: ° 

Chemung: Augusta MORON) ee oe Acland emo 
IB INE Seoongoos 406205 | Peres 43 iKeirkland eae LSU i ocaned sn as Abts 
Chemiungee asso ZONOOOR nes 4h PATI rol hs emcee SOOO ieee eh haar dere ay 
Db ab cocos see Se 408i | hae 44 Vernon PAV OOO ov seoballataasase 

Cortland: Otsego: 
Cortlandville....... V4 OOO) | eters. eee 2: Marylanders eee SHOUD IE God ee eal eacadat 
LEI no sosenedaan EEUU Oe Goer Uk oan Wnadilias ae 5S 500). | aire fae | eae 
Marathon.......... A SOO a tes tee PRs a Bic he iWiestfordasea. ss... 2S OO0F Waterers. || ater 

Delaware: Putnam: Putnam 
Middletown........ OUD Ns oe wasbllesoaceso Malleyseeescssseee 25, 000 12 4+ 
Sidneync. 2. os. LA OOM [eee ge Wena = Schenectady: Prince- 

Essex: LOW aN ee 1,200 1-4 6 
Chesterfield........ LOO) tans sca lenve ete Seneca: Lodi......... ZOOM eae [See ee 
Keener nee ces BRON ak Glee geome Steuben: 
NGO WaASises Sek. SU coke Skcllboemecee Canisteotsesaansee TL SO00M stellen 
St Anmand ss) 2- AS OOO» eee ne Pe teva Corminge ae 13, 000 2-5 5 

Franklin: Rathbone. ...52. 25. ZSAS0)s!| ey ees lee eere gate 
BOmpayeeeee eee SOOO reer | Memes Suffolk: 
Malone me) 67 2 SHOGO] epee (eee are East Hampton..... 70,000} 6-20 4 
MOAB See asker ToD acces A lbenmomee Huntington........ AL NCAU SSH cee lesa pene 

Fulton: Caroga....... 35, 000 6 5 Babylon and 
Genesee: Le Roy!... 125 OCONlreenn clay CA Southampton. ... SOLO00! Sees eer eee 
Hamilton: Long Tompkins: 

ILDAIKG Le Soo poneerenee SOSOOO! | Saar ee | emer wae Lansing t.-2-2.5...: 5, 000 (2) 44 
Herkimer: Trumansburg...... ANU ncsacadalssododde 

HWrankforbe-js-.. <<. 2,765 4 54 || Westchester: 
German Flats...... O00) ||, soa Sassilns on seme IBediordsseeee eee 5,517 6-19 4-5 
ISiayatenre Sores saee 88, 232 11 44 Cortlandee see 1 9G5 S935 | ere ee | eee 
Manheim........ 25,771 12 4h Eastchester........ 259s 000k hee eee 4-5 
Newport!.......... 12,500 16 4 Greensburg........ BIG OUY Wee Seg ek = 4 
RUUSSIA Se ei se eee SHOOO RR pareve lt en beter IFarrisoneeeeenaeee SLONGOOR Eee 4-4} 
Salisbubye- 2s: ese 5,900 5 5 New Castle......... EON bin os ear nalleae Bo ane 
Schuylersae eee IPA GRID os ns opellooomoobe North Castle....... ASO COull eae ee ON [Ea spe, 
AGO) OL apg seria 17,000 19 5 Relhame eee eres SE OOO Wet Feat See secke 

Jefferson: TaN Chote hone Mat WU ow oosbolleoc sabes 
Claytomwes.6 Sess 1S O00E| Reel Geree e:. Scarsdalese seer 1/47 350), tee ae | eae tae 
Ellisburg!......... PLEIN  e h aaa aa White Plains....... PALS (UUO oa cdoSoelloaccobae 
Henderson......... OUD Eo erelibomone ae aS 
nye Loe eS aoe: ZonOOOU REE geese eu Motaleeese tae ho 2 }Oalel Go| pean er eee ante 

NORTH CAROLINA.3 

Total | Total 
Counties and amount fete Interest | Counties and amount corm Interest 
townships. voted to “a rate. | townships. voted to ears. | rate. 

Janz 1) 1914. |-7oos- | Jan. 1,1914.| ¥ 

Per ct Catawba: Per ct 
Alleghany: Township OS CCO Wess seescleesoseuc FICK OnYeeee eee $50 3000) Bearers | eee 
Anson: Wadesboro... OOOH er ce ae tee || eeNewilonasseeeaesee ORO Wok. coeesiccsssase 
Ashe: Horse Creek... AO) Nee ae Gs cea '| Cherokee: 
Bertie: Township. ... D000) |e Meee ss Gere Murphysa.2- ae 50, 000 20 6 
Bladen: Township. . . HOC UD es. 25 4\|e aoocsoe Valley Town......- | A OOO) saa aes 53-6 
Brunswick: Z Cleveland: 
Smithville......... 35,000 |........ 5 Kings Mountain... 25, 000 30 5 
Towncreek......-.- 15, 000 20 5 Shelb 50. 000 15 5 

Buncombe: Black owned aalGadis 50. 000 
Mountain. ......... DO sOUDI |b ana Sls ae oes : RS one DOES |pcecasep lasts = 

Burke: Morganton... BONOO0) |) aa |e - Davidson: Lexington. NNO CUD oaccsase|-sosses- 
Caldwell: Lovelady - . Ay NDA eaae se Senos ee Duplin: 
Carteret: Caly pSO=eee eee E1000) | ea cpl OE poe eo = 
Morehead .......... 10, 000 42 5 HM BESOM ase ae eee: 15 O00) eee oes peeps st 
Wewport, 2 P22. 5: 3, 000 42 5 Rosehill ese eee PAV SIU} 0, 0) Re eyo) (Ee es 

1 Bridge bonds only. 
2Serial. 
3 By act of legislature, county commissioners have authority to sell bridge bonds without vote of people. 
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TABLE 23.—Township highway and bridge bonds—Continued. 

Total 

NORTH CAROLINA—Continued. 

Total 
Counties and amount ern Interest Counties and amount teu Interest 
townships. voted to Cara rate. townships. voted to oar rate. 

Tani de 19145) hares Jan.1,1914.| Y°@rs 

Duplin--Continued. Per ct Moore—-Continued. Per ct 
Wralllacels sp aeeee $5; O00N RRR ans eaeemee = Mineral Springs.... SLOSO00n Peeeernes secon 
AWViGESA Wises ee ee eee PE OU coccnadllossjaass Sandee 2 eee NOFCCD |ocscscuc 6 

Franklin: Nash: ? 
Franklinton........ 140, 000 30 5-54 4 townships........ 40; 000), ace Slee 
Louisburg.........- ME OU Nes sae ose 55 Manning eaves 905, O00 yeahs voce lees sae! 
Youngsville....._.- HOM OOO aspera 6 Onslow: Jacksonville. LOQ00) i= 2 ae ieee | 

Greene: 7 townships. . WOO es seccsaloscsecce Orange: Hillsboro.... A) 000)|2 ec ec eeoeetrase 
Halifax: Pitt: Greenville. ..... 50, 000 40 5 
mihi el eee COS ONO) ee eenaclleasassoe Rolle: Tryon se esaee 12 OOO h): rees | Aaa ; 
NTalitass eee 40! OOO) | Ses se) eee se Richmond: ¢ 

Haywood: Waynes- Beaver Dam....... LO O00), |e ass eel cepa es « 
Viera lui pee Nirs OOOO Ss eae 5 Blackwacles aes 52000) | serena bes 9eamieeen 4 

Henderson: Marks Creek....... 1550000 2s ne eel eens 
Edneyville......... 2 FOODS scare te een Se Mineral Springs.... D3Q00 "C= semis eae 
Hendersonville... .. KEOOD oc aesetlasseuace Rockingham ....... 205 OOO) 2252 Aer | pees 
Hoopers Creek. -.... POU) |Saseeccclasaacade SUSE has cdsaecsse 15; O00), | eee ee eee 

Jackson: Wiolisiebitteessaases 295000" | Sacer | eae 
Cullowhee........-. SO0008 eae eee Scotland: 
Dillshorosee aa: IG OUO ee cosesdliscasedcs Laurel Hill......... 30, 000 30 4 
AGC CSAS ee ee aN) ROS) ALS (OOO eats es Sigo da Spring eel aaa s 205000) Sees eees 4 
Silvas sna ceeposey « CULO OM ees ccllsauadeos Stewartsville....... UME eateesanllasocodoc 

McDowell Williamson........ 305000) eee eee 
Mari ome see ia SOSOOO8 raeeraae 6 Stokes: 
INE DOM a yap rete ae OOOO Ree ne 6 IDEYA NWIAVS5cneascos- 15, 000 30 6 
OldpHort= eer ROW |seossase 6 Meadows... . 222... - 40, 000 30 6 | 

Macon: Franklin..... LOOXOOO)G |e eer eters ae Sauratown......... 50, 000 30 6 
Madison: 2 townships. 2050008 Peete eee eeaeecee Surry: Mount Airy... 85, 000 30 5 ) 
Martin: Warren: Warrenton. . 50/0003 | eee sees Seeeeeee 

Robersonville...... SOOO) esoke Salceaeoecs Wayne: 
Williamston ..._... AQ OOO eee sae eeyeyo wera Brogden eo eee AOS OOO) ese 5250 | eee ane 

Moore: Goldsboro:. 72.2222). 100; 000" eee eee 
Carthage..........- S000 Sayers 6 Wilson: Wilson...... NOD CUO osesscelseees ase 
Deep River...-.-..- IPE OM BOe seecalscsocues ——— 
Greenwood......... LO RZOOO yee eyes erento otal eee PE MeO Nee SSocslsedsscae 
Me Nellis 20s aaa) 14,060 | 10-30 5-54 

OHIO. 

Adams: Wayne...... YeOUONesosacec 4 Cuyahoga—Contd. 
Ashland: Warrensville....... 10; 000s sss25hs eee 
Montgomery......- 198 O00%G| Rake oe eee e IVVIGS Gai keepers 5; 000 || 2 Seeeaee |eaeeeeee 
Sullivans sane 25,000 | 10-18 i) ries} Grotoneae eee 255, OOO Sree 43 
FUN OW ae ceive eiee rae 70,000 | 10-18 5 Fulton: 12 townships. SO2N 2008 pera eee 5 

Athens Geauga: Hambden... 3, 000 6 4 
Candanewassasecee 1,000 2-4 5 Hamilton: Springfield R003 | eee 43 
Trim leiz eer cee 203000N eee ase se Seer Harrison: 

Belmont: Short Creek.......- 9° 000K) Bee sees 5 
Coleraine eee eee 25 O00 Rae aee ss Nea see Stock svanasasne AND scsoosoc 4-6 
IRCASCEaietes et eseee 885000) sees eee 5 Henry: Ridgeville - PAG Seeasoor 6 
Pulineyeen eee esse PSO) WSoescoenlousaboce Huron: 
AWWIBTRC TIBIAE 2 eae a BEACON lec oeokolloaddsuce BEOnSOnE se {ae aneer 15,500 (3) 5 
Washington........ AN CUO: |e So5eeu|Saebades Greenfieldes= = 4555 4, 800 (3) 6 
One ea 32, 000 16 5 Greenwich........- 64, 000 (8) 43 

Columbiana: TNC yeaa ee 28, 000 (8) 42-5 
OLD Vine ese ee oe 25, 000 (3) 5 New Haven.......- 50, 000 5 43 
St Claims eae 20, 000 23 5 New London....... 408000n| See secre 44 

Crawford: Town- INjonWallkee cee ae 250008 |S<osess|hee ee eee 
Shp Saueaevere eas 355, 500 8-20 4-6 INOAMON Soovesacse 465 000) Sse ee 4-5 

Cuyahoga: POWs cio in eae 15, 000 (3) 44 
IS CdtORd asses eee 33 O00h eee 5-84 Richmond 2255-02 310000|haseeeee 6 
Brecksville........- 19, 000 15 4} Ridgefield.......... 30), 000) |Seeeeeas 5 
BOOK lyme sss ae 7,000 10 5 Shermaniesese eee 40, 000 10 5 
DOVE ecu ees 305829) feeeeee 41 Wakeman.........- O00 P| aamaeree 4-43 
lh Clemegnabecooer 32, 161 24 4% || Jefferson: Springfield. 25, 000 29 43 
Independence. ...-- SNO00}| Se eee 43-5 KnoxsSHillarss eens 105000) 2555 24| eee 
Mantel dm sem saeeeas ShOOO emer 4% || Lake: 
Olnrsted@aem ae ese 30%500i| seen 43 Painesville........- 10005] eeecese 6 
Orange Re 325600 gene 43 Willoughby.......- 38; 00011 C seaeams 44 
armas sss sstios ne IS OOD): Iaooss sec % || Lorain: 
Rocky River....... 30, 900 8-16 | 4—43-5 Brichtonaeee seer 140000 | sassee—— 5 | 
IRioyaltonscs: eee. CP ise tessa 445 Columbia ee 2a 000M eee ee 43 
SOlonee Ae te net 140008 Geeeenee 43 Grantoneereeeeeeeee AN) |lsssoseee 5 
South Newburgh... 5S 00m aeeeees 5 Enuintinetonsease-ee S00 eee 5 
Strongsville........ 10,500 1-8 44 Rochester.........-| QOFCOORE oer 4} 

1 Flood bonds issued without vote. * Bridge bonds. 3 Serial. 
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TaBLE 23.—Township highway and bridge bonds—Continued. 

59 

OHIO. 

Total Total 
Counties and amount | Te™ | Interest Counties and amount pe Interest 
townships. voted to s, | Tate. townships. voted to 2 rate. 

Jan. 1,1914.| 74? Jan, 1914. | Cts: 

Lucas: Per ct Per ct. 
Monclova- =.= -..2-- SS1000) |aeeeeeee 5 Scioto: Porter:-525--- $10,000; 9-19 4h 
Springfield........: 2, 000 2 6 Seneca: 

Mahoning: AG AINIG ERs. - aoe ere 10,000 | 10 a 
@antield. so. 4-c5-6. 100, 000 25 44-5 Big Spring......... 60550 0)|2aaeeeee 44 
Biswonths-sss- 5. 18, S008 saa eeee 44 Bloons ae 72,500 10 44 
PolaNdE See sce HIN) | nososens 4h IH dene eee at ees 66, 000 13 44 
SHTLGH See see ae LOONO0O ana: 43 TOPE Welle nen eae 308000) tae 44 
Springfield......... LOE CUD Noes Soaaslssecces= ondoneese ees EEO O Oh eee es leet 

Marion: Tully........ ANTM ssecousad esaccaac SCIDIORSfee ee eereee PY VOO We eae scce 4 
Medina: NeneCasansee eee ATE OOO] | aterm. 4 

IBTUNS WICK==e ese 77 AUl) eer oonse 5 Stark: 
Guilford. 25. 645000) |e 44 Cantons see reeeece 265000) Paaaeee 5 
Einekleye. sane ee 20, 600 20 5 MexdneTOneess seas) 1OSO00) Reese 4 
Diverpool-ee. foe 19, 000 12 5 Sugar Creek........ 145000) eee aes 5 
Medinastss 5 tok WAG) | esacooe 43 Washington........ AS 0.0.0) | Rene 5 

Miami: Summit: 
IBTOWM Grea ene 1, 200 (4) 5 Coventiyecee- eee IO OOO We ee doddiceenacas 
Concorde “OOO ReRtS asl Brae oe md SOnae eee i1OF000)| Sea 43 
Newberry....--2--- PUNY Neoecoede 5 iRvichtield= 3. 22. -2-| 55000) | Ra eeeeee 5 

Montgomery: SlOWOsss85s2 ncn. S000) | Reeteee 43 
Clay fees eee eos 30, 000 5 5 Twinsburg.......-- WOOO oesaca- 44 
iVanvBuren! = 22) 1OSO00F eee sacs 5 j| Trumbull 

Noble: IS TIStOla sn eeee eee 3000)| ames 6 
Caldyelle es: 6, 000 15-19 6 MOWIOGse eee ea 102000) aeeeaee 5 
NIG Ge eet 200008 eis tee 4-5 Wi ertyer ees eee OOO 00) Saas 5 
Oliviene se 8 enue PA OUCH Eas abe 5 Lordstown........- 100,000 3 4 

Ottawa Newtons -seee ees ATF 0 Oh) Weer se ereeeere 
PA ens e eee Awan Sh OOO WA es |e ee es Wain oa Bees ase AS VOOM scacece 5 
IB Ay ee ee mats 5 DATA Onl eae eae 5 Tuscarawas 
Catawba eee 2030008 Renee ee 5 WHR He sarees sate 10,000 5 5 
DanbuGyeess sees 72374) lee esoud 5 IP OEGY ero ee ee 1,200 3 5 
AC TiC sean ase el eee 22, 000 7-15 5 Van Wert 
ET OLTIS Nees Heel ee, 45, 200 25 5 Flarnison eee sess 125,000 25 4-43 

ethy<;COal =. 255 IOC) leeee 5d se 6 Jenninessee eee 2AS00 0) | Ree sesee 4 
Pickaway: ibertyaseesse seer 1445000} Rae 444 
Merb yess oss oes LOO S| sAeen clesee see iPleasamteacsseree ee STOO 0) Renee 4-44 
JaCKSONhe. == ene LSE OOO Fn ee epee IG SORe es eee 1255000) |Reee eee 45 

Portage ‘Mualliy. S22 So s2 eee 75,500 23 4-5 
IRONS see ee AC OOO Ree eres Wilshire ass. 140X000) |Beeeeeee 4 
Brunheld= 2222 ee GOO 0! Ge oeee coeacee ts PYCOR Keer eee aee LTO} OOO Sree as) ee crees 
RAVEN soe se ee ae 9,000} 2-10 4 |! Vinton: Vinton...... 54AOr aaa 4 

Richland Williams: Brady..... S000) fetener 44 
WASS He eee ee oe SD ,0008 Se eee 44-5 || Wood: Liberty-~-..... 50,000 5 | 4-5-6 
iBlyamnouth=-s--- +. =- GIF 000) Rae 5 || Mivandet- Tymoch- 
Sharonese a ee 50, OOO) ees FS Wi @ecosconcessodene 46,000 10 43-5 
Weller: soc)= c= a A2TO00i be oe 4-5 || 

Sandus Totvalzses =e se PBI) Le sSooolldedsaocc 
Ballvillet<22-- 7. T2000 Pe esses 4 
Madisonest-c5.. 5652 SOQ O Nees saace 44 

OKLAHOMA. 

Carter: Rogers: 
Rerwyno se. Joa. $15,000 15 6 Catoosa... ..-2--<- $3,000 25 6 
Moreanie se Shae b-2 AQSOODS ern le ao ee Verdigrisso2s ee =e 14, 288 25 6 
WAISON Seta es se HOF OOO) irae ee || Stephens: King...... 27,500 15 6 

Creek: Sapulpa. ..... 50,000 | 20 5 Tulsa: Red Fork..... O00 0) Raseeeee eee ene 
ey: Miller se ae! IRE OO0W Aeecos se Boseaone | Wagoner: Stonebluff ASSO OF eee ae 

sage: | 
Bigheart2- -. 2.2. SOOO ae aes |e ee | Totale.=2: 3825288 | ener Bones eae 
13052361] ee ee SOOO Oi eae | 
Sirtke. AK. S. 2." | 505000) ea Reese te S228 

l| 
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TaBLE 23.—Township highway and bridge bonds—Continued. 

PENNSYLVANIA. 

Total Total 
Counties and amount | 2° | tnterest Counties and amount i Interest 
townships. voted to are rate. townships. -| voted to ars. | rate. 

Jarl 10849) Scone: Jan. 1,1914.| Y&ts- 

Allegheny: Per ct. || Clinton—Contd. Per ct. 
Hii Reeeer eases $18, 000 20 5 CId Woe ae ee oes $12, 500 10 5 

eesenuere =) 28.25 PATS 1 eee 415 WORGINe 5 Boece cede 1S) Serpe oe 42 
SCOLh re ae 10, 000 8 4 || Columbia: Mount 
Stowesess oes 20: 000i atte 43 Pleasalit-a- s-eaee- 2500122 4 
WiMOne 28 sea ace 13 O0OT wes: 5 Crawford: 
WVersailles=< 22----- 3, O00 eonce ae 5 Oil Creek) 5:22 4% 1,700 Bul ponents 

Armstrong: __ Wenango.- 2215.0" 1, 960 6 5-6 
East Franklin...... 4,300 17 44 || Cumberland: Lower 
Kiskiminetos. - .--- 5, 500 20 5 WAllenedgemten es cums 25350 eee 5 

s WERWO}S Maik Gee ceceee SAG! | eeeccccs 5 || Dauphin: Jefferson-.| = = 583 |_._._._. 5 
eaver: : 
Big Beaver::.-..2- 5, 000 9 & Delaware: 12.000 4 

Chippewa...------- 1,850 |.------- 6 Darby to one 5) 500 be 5 
DUO STS A scee aces Spe cet aceac . Edgemont......... 41,000 |e 43 
oy ee EY : 611) Middleton 25.2. ales 5 13/000, |/uee aan 4 

iBloombeld2s------- 4,000 5) 4 Nether Et VERE a: oe Pie G Shae oo: 

Pa OY a Thee ; Br rece ie Upper Chichester. - 3-400 [oo ee 53 
rarer eae ache , Upper Darby....-. 99, 800 20} 44-5 

INISACOR nee SOO! [see eet Elk: E 
Richmond.......-. 1, 500 1 5 Benzinger....--..-- 3,450 |........ 5 

Bae | Franklin; Largan] “000 (02222022 : pets Bea (Megas du ke eee od Ba : dad } -------- 

eae Pat. 3 a yeas i Fulton: Brush Creek =D OOO ek anes 5-6 
Maylor 2. me 4,500 20| _ 43 || Huntingdon: Spring- 

Bradford field. ....--...----- 365 eee 6 
ATMCHIA =. 55. 8.250. 385 3 5-6 || Indiana: 
Merny aso ee aan PAST be apeeiy a hacen Conemaugh........ 8 500 ee en 5 
Warren: >... .2..- 800 1 4 (ANIC oe se sccee esas BET Posie oe 6 

Bucks: VIG oe eececeocce 9; 000. [cee 5 
IBRISHOU ee 38,933 eee 4 || Juniata: Greenwood... ZO [2 aoe 5 
Middletown....-.... 50,000 joes 222. 4 || Lackawanna: 
Southampton...... 50, 000 |2 2225-22 4 Covington......... LEG i Beet 6 

Butler: Jefferson......-.--- E LOOn oe ea 6 
ISdamS 2a ee. 3, 000 6 5 || Lehigh: Whitehall... 65, 000 20 4 
BUUICE Seieace sas = 5, 500 15 43 || Luzerne: 

Cambria: Middle Tay- Ebnlock 224s 2,300) | seuss 6 
Porn we i he as 1: 250) eee oe: 6 Dlaiigs see 45, 000 15 5 

Cameron: Plymouth. ....--.-- £5;000: [22225 2- 5 
Groves isos. ees 1, 600 8 6 Wilkes-Barre. - .--. 40; 00020 ee. 5 
armber Po. 2 5.52... 2, 200 3 5-6 || Lycoming: 
Shippen=2 2.2... --- 8, 000 10 6 Hepburn. ...-...-.- 3, OOO: peso eae 5 

Carbon: Penn Forest. 3. SOO foc 2 ee 5-6 Lewes. -...------.-- 6002/2358 s 5 
Center: i Nippenose- 25-25-23. 2,350 eae eee 6 

Colleren2 2... 2.2223 2,000 aso en oe 5. || McKean: 
Grocers seis TI) Pees 5 Annin....--.-..---- 2, 200) |S Soe 6 
ERIN CS os ele 500) eee 5 (ORES) ween ee boodece 3; 000 fees es 5 
Half Moon 2. 2222-2. 100) Popes 41-5 Eldred-----.------- 1 600) 2a sees 5 

Chester: INOSbCE Sessa ea 6, 300 2 6 
East Brandywine... Z TOR Eee ores 4-5 Mab se ee see a eee 4108 [2225 Se sete 
East Coventry....- COON eres 4h Ones 1,028 |. gsi 6 
Bast Goshen. .....- B34 500s eee ee 4 Maftline (Dernye-s ==: 1020003232222 4 
New Garden......- 7, 200 30 5 || Monroe: 
New London. ..... 2.000 (oe ee ee 5 Jackson..-..-------|- "Ga |se_- =3 sees 
Ronse Wits Muses 2 3000, |: Ga auk 5 Middle Smithfield... 2, OOO: Pes: tee 5-6 
Pennsburg......-.- hi 0000/2 5 Paradis@as.s2-ee-— 2,000 5 5 
Weed vir seo e2 12, 000 9 42 POCONO! 25. 2ee =e AACS Tl Wiens a 4-5 
Valley ....- i: eee 2: 300.3) wee 5 (POL eee ire DOO eve ae 4 
West Brandywine. 25000 Glens ae 43 Smithfield 2222532" 7,000) 5 es 5 
Wiest Calmisn 2 <..: 5: O00 eee 5 SEROUG saan ©, 489" | see sce 
West Goshen...--- 2, OOO Vereen 44 || Montgomery: 
Wallistowne 25-2222 40) 000 |oo eee 4 Abington’: 3245-2 29070000 |2es eee 442-5 

Clarion: Licking..... 7490 ree ee 6 Cheltenham. ...-..-- 155000; ees 3-4 
Clearfield: Hy NOLEICOH 455-25 4.500) peer 5 

13/6) ean en at DOO eae noes 5 FOrsnhaMsss- see eaes 20, O00 ieee eee 43 
Burnside... 5... 2, 000 5 Lower Gwynedd... 16, 000 23 43 
COOer foo anaes 15000) ese ace 6 Montgomery...---- 8; O00 jess ss 4h 
Decatir ss seen see SOOO Meas eee 5 Springfield.....---. 20, 000 10 4} 
Wersusom 222° >2- 2. SOO See eS a ene Upper Dublin...... 85, 000 3) 43 
Gplichs east BYE Eb) Pees Ge SSAC Upper Providence. . 9; 000!|-2 222322 43 
FORGSE See oes OOS eee Sew aa re We Normitonss=2--- 12,500 20 4—43 
Lawrence, :...-.-.- 4,900 |=." 54 Worcester: 225-2254 22, DUO s =n see 4-43 
(Pern Tee 2000 ise sess el aoe eee Perry: 

Clinton: Jackson sn-css 505. S40 of. ee 5 
Dunnstabler.....-- LAOO cee 5 TODOVNG. con se eee 200 he ane 5 

1 Bridge bonds only. 
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TABLE 23.— Township highway and bridge bonds—Continued. 

PENNSYLVANIA--Continued. 

Total Total 
Connties and amount tom Interest Counties and amount ee Interest 
townships. voted to aeae rate. townships. voted to ae rate. 

Jan. 1,1914.| Y°9"S- Jane, 1914. | wc ots 

Pike: Per ct. || Tioga—Continued. Per ct. 
(GLCCNC seen oes $3, 500 7 5 eerfieldese55- eee $5, 100 5 5 
Welimart= ssa. a= = == ODN eaabeeas 6 Morris)... 32. ss6e 3,357 7 6 
Palmyra ssenessce 12008 eeeeee ee 5 Nelsone2ee-- =e a= ASA 0) sae ee 5-6 

Potter: shippentiss-— ce. 4-= BY 6BYA lIGocassce 5 
Bingham n= 2. cs- (WE eodsesec 6 MPIOP a soe seek SEO eeeseae 6 
Claraseer ss oveas ace WB escestec 6 || Union: Hartley...... 17 S| eee 3-4 
IDR See = osooe AS (52) ees sae 5 Venango: Allegheny - 200)| Wee eee 
FCCLOMS 82-22 =- = 25008 eenances 6 || Warren: 
Osweg0=--2-s522-5- 300) | Seems 5 Conewango...-..---. @ G0) |becadoa= 6 
Riker eee sen ee SUC eae en 53 Conydonireaasnee 1000) Seeeeee- 5 
IBORtage ese ome ae 1 SOON | Reeee ee 6 South West........ ZOROOO Mas seme 6 
Stewardson........ N21 Beers 6 Spring Creek.....-- ON es aoesos 6 
Wreebranchie =a. 2 OO Wecesocae 5 Washington: 

Schuylkill: anOVer ses 6 ee S636 seen | Seeman 
Welanoy fasts eco. 5 00K | Setscerte 5 Independence. ....- PF->AV OOO) Je sckhoose 6 
E. Brunswick. ..--. 1600) | emer sec 6 Wayne: 
N. Manheim.:.... Ge3230 |Paseeeee 6 Cherny Ridgejss. == SOOM eae 6 
US emer see eee SH) \saessaou 4 Dreher ss a0 ee AX OOO Reta ae 4 

Sullivan: ehigh= eee es ae AGO eeeaecoc 5 
Colleyam es oes sac5- 492468 [ue ee Sere cece Westmoreland: 
ROT KS eee ae see te se SOOM RNa 6 Wigonier eee eeeeee SH(NN): oaososae 5 

Susquehanna: N. Huntingdon. ... AE OOOE |Seaeeee 6 
polaconi- =: =25-Le- IPL \lsoaeasor 6 || Wyoming: Northum- LP) losasacce 6 
PAN DUET. eee se 400 HE setcce 4 berlan dias sseeeee ee 
Bina idhwne saagessec GA000s | Saas eee | sees s Wandhame=4 5bO) |eeaeees 5 
Forest Lake..-.----- UAW |easgdeae | SOAS Iehwallsosasasee 65000) |aeeeee 5 
Tacksonbenasa aes AS a| Pearse 5 : 

Tioga: otal eases esebts, (KOM) bacesqcellodeaoooe 
Brookfield... ...--- 3, 769 4 5 

RHODE ISLAND. 

Total ' 
A amount erm of | Interest 

Counties and towns. voted to | years. rate. 
Jan. 1, 1914. 

Per cent. 
Riashi ton SOUtiMKnestOW sae ea 2 eee ean ie sates sees es ee oes $2654 0007 Soe ses ees eee eee 

SRO EEN i ge Se ape ae Sas a eres Nena ee YE alone ZED FOO a Bey eyeteee- es | See eer ee 

SOUTH DAKOTA. 

Total 7 
F - amount erm of | Interest 

Counties and townships. wotedita years. =a, 

Jan. 1, 1914. 

Per cent. 
Peete cee AS MEL COs ete foe og nN Sih Se Se Se te winter elo nleleWisd Se eee $3, 500 5 6 

PRO RAL eee ee ee ROPE. 2). Mech SiS kiana Saeeia sean Sena omees 3;500) |oscce se. Sa laca see eee 

VERMONT. 

Total 
. amount Term of | Interest 

Counties and towns. voted to | years. rate. 
Jan. 1,1914. 

; Y Per cent. 
Sb LABS TENS “WT KOT LEY OW ea aaa sk en et eee Pa Os el ee SI DOOK ee cera eis teeta ere 
boemnetous bonnington Center... 2. 2-0 bccn <-2--ssccen ceeds deceees 10,000 1-13 5 
Franklin: 

LEA STUAS ATT Shas, 2 a RO EE MET Eas AAD eS GS Cea Tila | Sector eh al cata eee 
SIGNED: <i ge cle RR RS Oe Sn ea ade ee cet I elec Pe ei! UI O1S10 Val) en ya eescee ey ieee ao 

1 Bridge bonds only. 
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TABLE 23.—Township highway and bridge bonds—Continued. 

VERMONT—Continued. 

Total a 
4 amount erm of | Interest 

Counties and towns. voted to | years. rate. 
Jan. 1,1914. 

Grand Isle: Per cent. 
(Greer al Is CeO ne eran eee me peace asec eeet SaSe dechadecc ogee aeckaoas SL; O00" |S 328253 s)eae sees 
IGG Ufa WHOS Beds Ae obo usose sues socosdeperensasoncaoctisososacccouue POO gee a grad Vesela i 
ING AANIE IO es auetecucasesbadd on sede puacoSacasdscccnasssascooeesuscuGs 1,000! (22 52255. oe toe ee 

Fo fall 5d Rao ct be ean Sac Cee ER Fe iy ol) eee Base 

WISCONSIN. 

Total 
: : amount Term of | Interest 

Counties and townships. wOLCdto years. antl 

: Jan. 1, 1914. | 

Per cent. 
Wa @rossesm OnMalas ae see ye reinstate ea eee $11, 000 10 5 
She IDA A Saath ah cond sacecooogeadocossHcodsducecosodosdacescesous 165000" feet Ss | eee 

Mo Gaile eres Se SSS SN aa a SS are a Ye Eee ay re crane 27; 000) Sea Bae 

TABLE 24.—County, district, and township highway and bridge bonds voted during 1912 

ee 

and 1913. 

ALABAMA. 

1912 1913 

Counties and districts. | 
Amount | Term of | Interest | Amount | Term of | Interest 
voted. years. rate. voted. years. rate. 

Per cent. Per cent. 
BS TOUMG ps2 ee TN eee ey tee ast reall Mbeya acaeie yess | Mites tere Searepel | nparerapatore eras SLOOSOOOH Cree reasons 
(Oras) oh he Geet e ne Me See He aor ews Kana oar Sb Soll Godosches|lssoseonsee 125; 000) 2-255. ee eee 
IDG oe aes eee ie eee alee $100, 000 30 Die bisa pie si cabal evar cree [Sete See 
Tall Operant SS tle) oa phen Daman sets ee TOO SOOO» [ees coal creer aes et soe | arate 
WA WTONCOR 2 oct ot Riau aus ta oye yee 123, 000 30 Oujeccey eee lc Sie oe ee eee 
IMaMI OME yefe saree os ties Sore eerie ate aoe evel see ee a reel eretet ore aera er ase 100, 000 20 5 
ii hfe O12) lies Rue eon Re ener eee st EE Aey Sua yal Ae erally aiae ao os 130, 000 30 5 
TETRA Yes thie eae ane eee i Per eA 110, 000 30 Delco setae |isvats = hoes ar | erg eee ee 
FEVUIS SOL pores Se et She ee 100, 000 30 pil ee eee ||) epic es | See 

ERO ballet etre oe as ee ees Ose UULO eseeate hocllsoocs dence 505;000:|Sss.ce5 S58 Sa eee 

ARKANSAS. 

IB CEL OMS aay see eee Lee | OIG Som Seah | Bs csaeteme | eae oemaee $2, 815 12s ch aes 
IMOnteOMeryeeeeee ne oe eee eee [Hopes over sees | Sometemnee yal elsraerrcies 10; 000)| 2sss oaks |e ee 
Wroodrutt: District 1.1.0.) 255.0 a) | ciate Mee uadbelabcodeaeee 30, 000 20 6 

Total Moet ees P | oni Glave Reve at | i Ragnar era 42, 815 | peers ee 
| 

CALIFORNIA. 

NIOLIVS SNS oF ae eS Siae c syaioisvated shes ISS SA forester | ee | ee $2, 500, 000 25 5 
ONES cin Sac H COC OP RABAACeS ARE EAE Soe $15,370; 000) bet eeasaae 5: | Sens Set etic Geet eeees | Ceaeeeeee 
IBIAS ae els sve Paes os este eis ee 100, 000 10-25 A Nis. oo Saw cell Be See oe ee oe eee 
IUIV OL SIG Oak Sees Fs ons ate 2 od eect cS eis rm 15005000) 2s a22 52 sas |eseceeenes 
SEW Ei ies deer RAO E COSsnE Sa eHaee es Meeeaa teers Shen doo a blladagaas as 1, 250, 000 40 5) 
Santa Barbara: Carpinteria ........... 50, 000 20 6 [oasahoe sekce Casese cous | Seneeese 

MOCAIE Ree eer - xs ay tae tse an 1520) 000) |Peeceeee as ceeeeeeeee 55200) 000) |eecee sees | aoeseereaer 
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TaBLE 24.—County, district, and township highway and bridge bonds voted during 1912 
and 1918—Continued. 

DELAWARE. 

| 
1912 | 1913 

| 
Counties and districts. | | 

Amount | Term of | Interest | Amount | Term of | Interest 
voted years. rate. voted. years. | rate. 

Per cent. Per cent. 
IKGitlisecs ododeSudesae aadodeopcobdaoNasallsasseemasasalles Ueoncadlastsaec5ce $30, 000 20 5 
ENC aC AStIOS SS e ya ee msiee sa minicinia se sacle S105;000))| Reeseeeee 4 1 475,000 20-51 44 
SHISSOKs 2 52 bashed eoo5souonsodseou sue sed poss cpscoatallsscacasona|losacecconk 30, 000 5-24 43 

A Ota leap ee eee, 15 ieee alee AKO} 5(000)e Meroe ates loosrasSsoe 535000) | Beer aaa. | sae eee 

FLORIDA. 

iBrayobiorels Iskyoy Ol. 2255 soc secs == olSoasasnoss5||\Goer 0545 emocdcosoca| $25, 000 20 6 
IDEYGIS) RS Sa crete ies es ace ae Ea SPIO E00 Rees se eles cen eoe big oobeesssdlloosspsaesoleeaaaoosee 
IDG) BOUO se | BSS E SE RS ee Sa Sa Lerten oe ees gy te a iceer p | PAV) | Seccsscoogllb-csecocec 
iam bio, 2 eles ee ee eee 20, 000 20 fOr | Ae Si RCAE| | RCE Teas ERO [Stee a 
LIGHTING Os rhodes Soa ae See Se OC ES Sea | eee aera Al ea yen eee beat Sra ener 100, 000 30 5 
TEU TOYOVROYbifd oye 58S os ie Else Sr te ee ee | | ea hye oe A ees A ee A ee 1,000, 000 30 5 
EVO lM eS HIGGS CLIC bs eee ee ee oceans Serio teeel|- coho ees se tak ieee 40, 000 30 6 
LOR oe Se SSBC geet sere Sern = pe Iam ese a tenet eel |e eieaeeoe el IP) etc 500, 000 215-30 6 
OnAME RS s2 Boe See Nae een eee ener PXN0 COO) seaSesosalloscacsasac 600, 000 30 53 
almap Cachet es jase ian suses cee eee ZOOROOOM ERs Cekeyaeia| en ke -eiseioe [Piers Seorsssoetelall tay iceawis ates Peeters ae 
PARQ). 2 So saga SAA GEE Ce ae AO Se oa ie PE Se gees yen Site eee! (ae eaes 150, 000 30 5 
IMGURR ES sages as alee ee ee een ae 370, 000 30 15) by Re Sen SPINE eae Le 
RolikeaWanterhavienise ee ees = oor cies WSO OOO ee tee | REO 2 ere ell yet centers a OATS a ck a Pp a a 
VARI OV OVE Ate ea cg Serpe ne eye CAS OTOXON a Se, Peat Peeegens Sere Iemma Asma |Mealee ee get Sellen SEO gt 

Tiles eee cP nee in i 3400000; eee. | RRC DIGG ROOUL Lee na nae 

GEORGIA. 

VB3IKCETE UeyAees a eh art nas eae Og ee eae ees | PE Bone | Pei doiae Lend | BAN 8S at re $8, 000 | 30 | 5 
Delain ec eh cone ite asta RET eae SO as ANOFOOO) ems wee eee: | | 

ip taleaees eerie oe ten ers | Sar eae eee! Ree ae 40820004 42.0 9) Exeere 
| | | 

IDAHO 

| 

ENG 58 Soe ye SEE Sa cere | ee ee Le |e $200, 000 10-20 5 
ona akcO meee rice y ees me eS 345, 000 20 Diet rere es Sica ater SPR eagle et | eR LT 
TBO ee ee Ge a PADVSCOLXO WDE Sse eee aed ie et UE ty a Pe A Ue oO ae 
CET ON Sea ose Secs aa cere aes 47,620 10 3) dit SoS R Am SGoHE lates semcca coaeemen ae 
VEGI OM cee AS bh Chplieemset amen he Meee sei ote so ea Ue ee ces 120,000 10-20 6 
SOOTHING 5 Se is Sita a ees a eee || eee || eee (pe ee 10) COO) sseaaccocdlassboucou: 
Lincoln 
MOSM ONG settle Maite Sons ce ee eee 80, 000 10-20 Gr ose earns |B a eum Rete ere aa 
iCVEO Gl 25 ese ie eer Soe ose ORS OE Teer (are etn ee el eereeeT nn 50, 000 10-20 6 

TIER, LUISE ss ie, Sart ie ti ae [eae eae ee PE eee 3 100, 000 10-20 53 

Olas erate eye Lean WS 242,62 Oe Sess | scores GSONO000) Aree ayes |Soeeeeee oe 

1 Bridges, $250,000. 2 Serial. 8 Bridges, $50,000. 
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TABLE 24.—County, district, and township highway and bridge bonds voted during 1912 
and 19183—Continued. 

ILLINOIS. 

1912 1913 

Counties and districts. Townships. Rae on: Merman ater eee arma tintcr 

voted. est voted of est 
years. | rate. years rate 

Per ct Per ct 
Carrollte. 1 ee eee woe mee BER Woodland !......- 2 Apes al ein ee a ec ae $1,200; |e eee 

WIV SOX cere eicee a as oc eer tl Saracen See 3, 500 1-5 5 
CTA WiOTdessacenen ese eee Honey Creek... -.. $25 0008 | Saeeeers |-eeeeeee 35, 000 20-25 - 5 

Wamotteesceesee 20 NOOO dest ce ae Eee 35,000 | 20-25 5 
Oplong-2 5 see oleae Caan eee | anaes 35,000 | 20-25 5 
vObINSONee esse 25; O00" Seis sel Se See ce Ale Se a ee eee ree | eee 

Dekalb sei pam eeen resem Moaltatsscc eee. 8, 500 2 BU adse TAS Sa ee |e eee 
DOW TAS see ae et se oe pe eae BOudreso.o-ee cee 35, 000 13, |osses.5c| oo eee. |S ee 

SEMEGMG Go osccssasc 35, 0CO 2-7 Bee Sees oases esesass Sosocaus 
Td rah cee Bae es Hl bridgegsess.-. <2 255007 Sears Gi ose cpet | ce te | ee 

Embarrass .-....--- 35, 000 10 Bn Seeeee a 96 Sys mel eo sccode 
Edwards: 
DD ISEICE See ie sara Ree ee vets el eid iare ioe she Stale Soe Cee ee ete od eer 3, 000 2 6 
IDM Sea eee ee eeee Oe Boose OnWieeasccucesare CWO Necaccoss 5. Wedcees-. ce sees | eee 
Galle tims ey cere tee eee Bowlesville......- 1, 000 1-2 rae ene ere reese So 

Shawieessseese ee 7,000 1-5 Ne tos ct yal een See 
JACKSOM Sacre so nee tee ee Carbondale......- 35, 000 3-5 5 lied Soa. eee | ee 
JETersony 3 see eos Se See Blissville1........ OS eae el igeee es 500). \|23-p ee eee 

Parrin eon ye cs | ee he | eee eee eee 5004) 5-2 es Eee 
Kankakeeiecie see eee Ganeersass=ee ees S58 0008 ee Ses] Sees oe eae | ee 

Momencesse--se.- S35 OOO cn 8a eee 5 ee oe eee | 
Yellowhead....... 35000) Saceicerc 3 eee Clee eS ee | eee 

A Salles sere ese ee ee ATM ECTS Cee ese = | eee aa ey verre eee ae 2,060 1 5 
A WEONCO Ms Site ee as eee Dennison......... UP Vit |i te Bare Sree ge 35, 000 3 5 

Gites sea IXAMOM Soc 5556655 22,000 20 5 22,000 20 5 
Chingaeao-eee eee D52000N Eo eh 2k Sake eaete ease Caen ee See 
TEV TIN OTe ie nae oe ee ol eee ee ee 35000 [en Se Se eee 
ViOla Seats a |e es | 13, 000 1-13 53 

IPIKe ae a soe Se eet tere ID erry. fo ees ee Sh Ufone ee GF al Pape ot sete hte eT 
Hadleyeascescene: 525 Wee ece hs] Shes creel Se ee ee ere | 
lebiehineseoraonses D200 esr set ears seal tions cieeee ae Gee ee | 
Kinderhook. ...... COO ap he Res FE Sl Se Ss Steere Teen | Rae a 
Pleasant Hill..... 15200 fe s2e 5 Ae e SL es ee hn ere 

StaClainec sees: sane ee Centenvalles=aa= 2,000" tS. cate) a2 | SS ee 
Fayetteville.......| 2060" eee Pale Se OS S| een ee 

Sal cam ones te a eee Salisbubyeecee see 6, 0CO 5 Bi a] BS gee Ss ee | eee 
Stephensonsae y= ane eee Jefierson 5-5-2 52. | 3000) | ese loses oe ee eee 
WE VNe seacoast sa ee as Ineechil eis seo sa lee see eeeea | eres jes emhiae 4,0C0 5 6 

Massiloreli a2 as Sop uana ay pea > enema jen ae 3,125 5 6 
BWihhitesidl ere ein = soya Sterlingeeesaeee ee: t= LG OCO)s22. 5) Ne se eee eee | ee eee 

SUIS SA Sey pee ee Ad nie <bean Cretien weir ee es al Swen ee eae ey 35, C00 13 5 
CHStGr es eee anal k et ees sa See ee alee 3, 000 3 5 

Motalse siya sore: Seas S| ae ae ae Lae | ADANTOOE ooo asl eee 933 825. So5s2 = ae 

INDIANA. 

o7-\(6 12 1 6 es a ee ee ee ASA rs Sr OOS Gan sa Some ens Roma Saal a saceqcn $151, 550 10 43 
Blue! ree kanes Sie ae ey a Be eee 15, 120 (2) 43 
ITEM CH ee ests NENA Aen aye linen ate pees 5, 280 (2) 43 
HE ep FI 0) 0 Wrage tie ee emcee NS NR al le Se 8, 240 (3) 43 
ACGrrg Esa lo iy Geen ten ea eee al Rk ck eae oa 10, 160 (2) 43 
IMONTOG Sm sparse os Ss | ee eee ees | eee eae 25, 440 (2) 4 
PreDl@treres ooo | ess eee rersereee |e eee 6, 560 @ 42 
ROO Ga) 2 ea pee 2 a en | eee 17, 120 (2) 43 
SteiMarysice iss |e a a ese | eee 6, 400 (2) 43 
Wiabasine: 495 252 eae oi lS Reo | ia eee 32, 940 (2) 43 
Washington. Seton ee lee ee ane | See 69, 740 (2) 43 

PANIOT ore oS BSE Ls.c don Brahe steal Oe ete ere lars ee Sa ee | Becerra | Sees eee 53, 840 10 43 
JacksOneeeee see $36, 320 1-20 44 ln socecs clea metas See eee 
WaiayettOnasn=seoe 22, 800 1-20 4h. ae eal eee eee eee 
IMadisoneaseees ss 35, 930 1-20 4h IC: sh octhcdlsseceece lees 
Maumeeseesccsees 30, 842 1-20 4h lies 3.2 eee eee 
Monroessaseenor.: 8, 240 1-20 44 |. . eee ls ood el eeeersee 

iBartbholomew-=-5-coeeeeeeaace Townships. ......- 82" 062) |asseeeeiaeseee ee 79, 216 | 3 10-20 44 
Cliftyins ac eeeeee 11,520 10 0 EE a eens So soc 
MlatRockseereree 5, 000 10 Ag cats cece alee see as eee 
Haw Creek.......- 16, 500 10 4d. Seo 25. ee eee 

1 Bridge bonds only, 2 Six months, 3 Serial, 

ee Ge ee a (ata eeenes OY 5 UR ee 3 
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TaBLE 24.—County, district, and township highway and bridge bonds voted during 1912 
and 1913—Continued. 

INDIANA—Continued. 

1912 1913 

) Counties and districts. Townships. Acca e Wert | Tuters years Tame || aoe 

voted. of est voted f esi 
years rate. years rate 

Per ct. IP ere cl: 

ase OTe ee a a ee alee role ne seen alae Se oe aeel eee setae eases Slits 560) 1252 oo. 45 
Graig eee ais eee etre ee ealege || aed re | nie 11, 156 10 45 
Hickory Groves 2/121 2222"- [ena cad eae oe! 2,926 10 4; 
Rich ands st +=. Te | oases tos eke | evee es te 1, 643 10 43 

SOOO. BS CeO SSE 5 FORE S anc tee gue ia oa SA 4 Ok yee een oes 39, 640 10 43 
RODE Yreisc oe tener tae 6, 000 10 AT mesons alemetae se ll peieieeiaisie 
Sugar Creek....... 2, 400 10 bey Seco cosas  berecene poueessc 
TO WMS Hips Sees ool ee ee ae eh a tee OF S71 Sul memes cleaace ee 

BELO nts pate caw es 3 Townships. ....... 1ZOFOCOR tee ete ae te AD AQ ees ee oe 
BSS PUI ilaC tsa ome ee tne alee oes en RBM OS thon eit Lk oe a etn 112, 425 10 45 
AMS copasesenceqstodemcnsues Bethlehem. -.-.- 2. 9, 440 10 Be bie scion eral ee eee a eee 

OMG Pe secoge nace 13, 700 10 Fon ACS see Boo Ae] aca 
Charlestown...-.-.| 43,400 10 Bye | Beater eee | eyes ciall aiieeetrets 
Jeffersonville... ..- 38, 100 10 By ches [tread Re even (1S wy, tet ee ee 
IMONTOC le -s 9-2 5-| 29) 000 10 i Ee Senere aml Pe eee leet ck 
Wiion’oce nee 14, 316 10 Boe eae ee SAIN separ aoe 
Washington.....-- 17, 948 10 Bigg Neeoes pe Seer bears eed eens cee 
Woodie ae s22 5. e. 9,010 10 Gee Bode aacece fener oan Soe b eee 

Rene err ree ee ae oe ret teeta cliche eteccliee « oceo|s ands be. 73, 800 10 45 
IPSN Sisacousact Ss OXO00s (eae were BED ee oe Seer Soe eae ere 

PA WHOLG a Gens. c 2 Sessa ea cee ODIg terse (a Racine oe il eeeeseerel Baancsaa oocaoce 
TDAIIGSE Ee SS GS Seed lacked eal Lees oe eee a eee a eel [eee cL tLe vm Ue mem 90, 000 10 4s 

IVA ISON See aa Deen et EER AN cee 1s aa se res 56,738 | 10-20 43 
FUG Vie ee epee na epee ae cio Beas | ee npr 21, 000 1-20 43 

ECE OMACEE os oe Stet Rh oe ste Me oe ae ES GE80635|Ceites tal saeee ae 40,000} 1-20 4s 
@enters ee ee reral ean sete wees | oem 40, 000 20 4a 
Haprisonet ces 11, 320 1-20 7 SARS Be eee Ma dee eS Ee arise 
NG Ores cee oe nee pl eee nae ao ca IE SL 50,000 | 10-20 43 

TV RATTTETES mormon a Ae | se AO Var cin 8 163,880 | 10-15 4 
Deane ene ertoe hs ee ex | Nmtenet. Copal hee ET coy ah” sal ae 100,000 | 10-20 45 
T BITRVGIUS ie Ce ee eee oe NP, eS Ue ae ee (aD 24, 000 10 45 
«= TVEMEU ESTOS) sae es ea ae (a TOE 75 OS Ree te On oe 15, 200 10 43 
TIO Ob eae tae paces alae Pe Ace ane sae ee ee (easiness (MR ae ee) ean 77, 300 10 4 

ORT He ea meee ee ta gee el tiece Sond) | ewe ee 5,600 10 A> 
MOnteOMmery eee lpeee. oot [Mcneela euseae 26, 400 10 4, 
TAL Keane tee | er ome co | gah eae ee Oa 18, 000 10 44 
Ura aya See ee 87 Feels Fes Dae Pieced see) oe ae 27, 300 10 53 

ee etae ao eee a Townships. ....-.- 550, 000 10 EO oh cepe Basson = Slane oo Se 
eae ere ene rer ely hohe ls Slacks |beet ce 42, 499 10 45 
ACEI LOUP ee oes oS | White River....-- GUS 20 S| ete eeaeeien| = lee Seal ee Ss See a eee erie 
SET) ene eee ae Se el ee BL AS Re ae S| Uun uhe fe uae mek 2 35, 500 1-10 43-6 
os Sine LLCS pe 2 eee a FS 1 as An ee eI Nene 43, 220 20 43 

HarisOnicc. ssa LOO} |e eee Liles poo Saass| Sacoonoc|racscosc 
aylonee se tsstee 9320 0G) Sent ke S| ae | rls Bo seSds| bo asce4a|jcossccee 

EL as SR eee ie ees | Men 10°200) (Eee 1 ee aca EsaRee es lcossbeae 
Mirauaicliteenees ea T5003 | eae td Wot em oe ea te PDs aes ae 

BCING esse ese ote LURaWTOY loses ua ete [Sey top eee (enti [ee eer 215, 000 10 43 
2 TROT 5 et ae |e 52, 988 10 41 39, 653 10 Ay 

TA CKSOM eg tema ore ae ree) eee Cle ee is 22, 425 10 43 
LST. CES oats ea aie AS Rm ee ee [ee tee eo 3 29, 640 10 43 
SOTA Se Sees eer Hanging Grove... 5, 800 10 PTA aR page ie NP trite cra re eh era 

Keener sees se" 18,000 10 Ays,| Sie ese eee | ee ee ee 
POMS HIP See here ees alkene Rel eee 68, 910 10 2 

a BS IRE ice et ee Ge Cee | ere a ae ae 50, 370 10 43 
MERON oS OT co Powis iipe sess sealer ou: Saree cA Liege rice 3, 000 20 43 
ES aE Se er Re a i cr alee ee ee ee poe a oe a 14, 300 10 4S 
TE eee eae AROWTISTIpS sete esiee | Je eeeesneer ot eres |b ae ee 93, 400 10 4 
eee bi ee ot SS. NVC OTIMGS fee ees | oe PC a aie ae _..| 189,360 10 45 
STE chapel op Se Se oy ae ee 1,440 10 ON ee openers eee Bere! EAE oetee 
Ener ere wile a alo Sea eee 208, 000 20 45 
YL ge aS Ae Se ee 99, 380 10 Aan | ee Se ek eens ccs 

SR Seni ens PU fee A IE i ee ee 76, 120 410 43 
TEDL GC Gra XEN pat ea a Raed BoA Eee ON ol eas a 6, 240 20 4s 

MEE Pe eee Oe ee io Se 5 228,000 | 10-20 43 
SIT UL 1. So SSiretna chee ate eae | ene] tomeeetee 1 Dy Ry aes 57,000 15 

BOuUTDOne eee eas 28, 500 15 iVt lac Reb enaad| oeuccoss| |eooudnee 
0 OD ae eS eae ee |e a eee 307 0002|) 2:5 2 See CERO pee ere 45 

Bakerssccse-e 2s 5, 092 IP) ea S8send|sacascessallococeacd Cooma. :- 
BL he CE 32,550 | 10-20 44 70,880 | 10-20 43-5 
TEL. eae ee i i eo PCORSTES TTS MRSS 2 es bas hay NG a a a ee ee 
ERG: le [said yee es ae 21,000 10 4h 48, 200 10 | 45 
| a ee Hae eS i 2h cer in ame SEEN os a aL 9,000 10 3 

1 Bridge bonds, $30,000. 3 Bridge, $15, 000. 5 Bridge, $200,000. 
2 Bridges, $25,000. 4 Serial. 

52448°—15 a) 
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TaBLE 24.—County, district, and township highway and bridge bonds voted during 1912 
and 1913—Continued. 

INDIANA—Continued. . 

| 
1912 © 1913 

Counties and districts. Townships. Terie (later: mere toe 
Amount of et Amount Of est - 

voted. | years. | rate. | Voted. | years. | rate. 

JEP Per ct 
Ono TAS ano oocenees eSeeescon| Se canoe nbbebasicesasc| sae Shane sAgaases||-coteaes $24, 159 £ 

Maniones sess $8, 972 40 Coal GSeeteeed taticeoas |Gocosaac 
Parkes Si sacar a aa Ad amnSS oon hese- |aSa-eee eno caer eee ete ae 22, 658 10.4) Sess 
IR CLV (26 sain seine Sens ete eee BTOWE See ee ee 73, 000 20 At |ac8 Shoe seek 5 | See 
IBikebs See eda eee eee MO WwMSHIPSS see, Soe ee es eee eee 21, 000 20 
Putnam: Districts 1-3.....--- [SSS 2 eee Ocean Pua eee. See eerie ace 58, 689 10 43 
TEGUIS Ta EE EEE ee Sa PE Me Se te LE ete | eee eee 259,000 | 10-20 43 

ViBlIKG Tae ne eee SULeO |loocccede Aba eee een eae eee Meee 
SU UOSE pie i See coe eae Um aene aerEE oe 60, 000 16 4 24,000 | 10 4} 

COMPASS ade do sSeieendand se ae Tenmintys saree 8, 000 10 49) ae eee EP Roe ae 2 
SET Uys See eke Sed ie nL eS a Be |r pe a | 80, 000 20 43 

Shelbyville........| 5f_ O40 ieee 44] 28,920 | 20 4} 
Spen Ger essere Poets ern OHIO ose ee 4 S20) hates So ae | hte | eee 
SEAT Gr Sanghi ls tar ecea bor: |p quien seein tea [Se cee elie Seal erie aay eee 41,000 10 4h 
Sullivarts 225 eR EE Es ke eval ae ree ey Sad eam eed ON cena l(a a 80, 982 10 43 

| acksonmee sss s2-e- UGG | Eeceedsa 45 | SssoSacen- | osc e eal ore 
Siwatzerlan Ghprss 260s ee a0 ee renee ee eee 22,931 10 Ae coc. Sea: |e | Soe 
ANY 0) OAC ee Ree eon oe hata aaNet n EAE Reeth ah Ce AR OAS eas ae a 260, 000 10 45 
Mipton= Districts —3 abe sa. alee ee eae 2 a 2 | SMe SST Lee ee | ae Da 44, 080 10 43 
Manderburg as eicee secre aie e HSA Rare cate Pen Geran [ssajot stare [oreo 92, 600 10 43 
Viigo ates bas eer teh Gee aman [a Bae or alan aes | Vie ea nee ee AERTS. 33,800 | (2) 4 
TR OS Ne ete) ai Gee ee (EGG Sk PBC eee MaRS ee oe Ue Ge BESSA RENE ses aah 145, 320 10 43 

lib ertyiec 32 et | aes orate amines |isesie cts lsrsts 10, 960 10 43 
INI) 0) ere ees Meee ara oe aaaed jee scores 67, 540 10 45 
IEE Oe Nea eS eaes Sse ccneod Opaaboss|osecasac 12, 660 10 45 

AVE ae (sate ie a ee apse wee EE Greentsn: Ate ee 121000 Se Ic akoyel aces] =: Set ee 
4 COWNSHIPSS222.555|ad-neeaeeclaeee ae ee eres a 58, 660 10 4h 

[aWiayielese sah ase 27 500M Recon ese Mere fax: -| 146,000 10 45 
BWVe Ls sree aS oes a ere Tae {NERC Gras Seen LO556408|Sassees- Woesieeeee i fade maton jo nce eee 
White ( Gms Lote ete I attgloncs ali ae 57,600" |: sc 02s. eet re 93, 000 10 | 4h 

A iy ees yn Si OY Le ey Pie nA Digsaeres aes (ener AN7012097) eee | Seen 
| | 

IOWA 

1912 1913 

Counties. 
Amount | Term of | Interest | Amount | Term of | Interest 
voted. years. rate. voted. years. rate. 

Per cent. Per cent. 
BOON Go ase cs aeck Soe eee eee $25, 450 12 Ah |aoos2s22 2secs|eciasseck elo eee 
a as Foe ays cies oS tees a= See ae ell aera eres eer a | rater rs ol te 3:$607, 000") 3.222 aes) eee eee 
EMO bbe Se os SE Sy eet eee eae ct eee aac tee cle tar oes ell Shc vgs P| RB create 4100, 000 20 5) 
JACKSON eee ee aioe ee sae Bynes ee ec R ES ete ao eee oes me woe eos OS s000 20 5 
IMadisoneyi in sees ee eee els Fe ae se ei See eeee ns Sec | 28, 000 23-17 5 
Wirisht Uon.t2 oe ese Eee ana = [Serta ges ee eer ee S| erect ees 45, 000 7-15 5 

Totally stn bev ee 2 ho ence ee | 25, 450 oe eee | 348, 000 | acaskecsoe lee Seeeee 

1 Bridge bonds only. 4 By order of Board of Supervisors. 
2 Serial. 5 To fund outstanding bridge warrants. 
3 General funding bonds including gravel roads, 
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TaBLE 24.—County, district, and township highway and bridge bonds voted during 1912 
and 1913—Continued. 

KANSAS. 

1912 1913 

Counties. TOTES Ces Term | Inter- Term | Inter- 
Amount f Amount f 
voted. 8 est | “voted 2 est 

years. | rate. years rate 

- Percts Per ct 
CIGRIDY Secwio odoeree aeeaeaneasal ecerne eeeee seteeeee $86, 150 10 Ou |Ezeeacese Sacrem eis Geese 

Junction City. .... 89, 600 9-10 D= Gil Rise cototete | weiss acres 
[ROW a ee ee Se eee Glichkarea wo ee 5, 000 (2) Det | eee yee en Se 
NIGTNOM = coed auseassoauan sedan soooDdesaccdocesoces Ssasaasaae Ssacnosa lecsasos $6, 000 5-11 6 
SOGEAWMIOKS 6 sune aes Boge BeOS] SEO OaP ap DRCOG ECOG ES ek Senco ora mrcape ies oes 1,550 10 5 
Wilkie ssbenesecsane eee @enterssnere pee SOOO ge see | See a | tae epee || a Sa al 

Guilford2 22 222-— TO KOO O's | Beis Sec ies See a rater Ben | ea | ea er 
AWayamdOottemenas eerie coll ene ena ek eee 189, 000 (2) AEN hee pean tetera | eee | one eee 

Nota ss SS AEE Sea oe anon eBay: B15), (| Rae soealloasoasse Le OOOH |Pertsee | eeney ewe 

KENTUCKY. 

1912 1913 

Counties. Amount | Term of | Interest | Amount | Term of | Interest 
voted. years. rate. voted years rate. 

Per cent. Per cent. 
I ONUpIS epee nares ee Seer mre mene stan ouiaiarary| Sighs arte ese Ne ein ces re SSOOR Cee secre mean 
IUGWEEUS OME wars axes epee sass oS oe $8, 000 5-8 Dail ee vata oate ee avers | Stas aie oS ve yeeros 

ANG Le ce ge eae apt ree ae ae SA COO rae ae ella eseree a ia 800) Bacio a ee cee 

LOUISIANA. 

1912 1913 

Parishes 3 and districts. Amount | Term of | Interest | Amount | Term of | Interest 
voted. years. rate. voted. years. rate 

Per cent. Per cent. 
BAS SUIT) POM eta am nes Se orcs eR Elie Mn etae miciginciaile wielejeiw cise eiclee reins Se $80, 000 9 5) 
IBTSRIEIE, 3s na Sona boe Seen HG be sapere SSS ene | Sees Sebel CECSe ae ee aaameene ae 175,000 1-40 5 
SN CAS ICU ee San aa eta saa aoe Ht inee cece leincsacs cel sesaceeees 900, 000 25 5 
ESE IDEyOal Iouier IDI AMO nae ie oan esoassaasesolanooesesse Seassoonoe 37, 000 10-20 5 
Iberville: Distriets 1,5, and 6-....-_-. $13, 009 1-10 TOM ere neneincine | seeciecaen = asreciowe es 
NPIL CNSONE ae yates ence See ctv oie SS ZAUUS UU Saaasdacac Ob laa matsec aes | nim siemens loa eerrcises 
LAB OUID: Sacbaoe SS aah a co UBB R Sete ees Sega See taee (eeer cet 75, 000 25 5 
iano pl Ooes DIS Gr C tp aoe eres eye | Aino a Ne Se xllorois ss ce caliecaeioee ee 75,.000 30 5 
“WV AY NIND CRONE 3 = eae Se eg 5 Dean Me Eee eo eg ce eee ee 39,477 2-4 54 

INO) HN Sse Re es ee ZUSHOOOE | Fee nee aes | Soret DOB Alec e eee ieee sere 

MAINE 

1912 1913 

Counties. Towns. AGHOTAE sem Dniber=S  enonang poe Inter- 

voted 2 est | “voted 9 est 
years rate years rate 

Per ct Perici. 
__ SIGN eaegee ee IBentome ea meee |) rise joes seas Sl etenerce $1, 500 5 4 
UE TORGS SR Se ose oer set ee ea Wannabe cree 125 ee ie See | ee eee eae ZO OOW Saerc ces | sero helaes 
eran deat te es Norway 4........-- Vii ei soe te Se a | 35, 000 35 4 
PSHOMISCO Were snes ee OTON OE Seer eos love a eesl| Se ee | eee ee 12,000 2-4 4 
PeSCatagtishe s-- 22222 al. OXCLOLiEeEeee eee $25, 000 1-25 AR eee ey ayer use oes |ciainenets 
Bites Ope eee Mrankfornt oe sesso eae eee Ses eae le tee ea TOOT Sees 5 
Washington. .........-......- Jonesport........- leat ot | a See RN a i 1,000 | (8) 6 

icine Emery son fet nS we) gL ae | 25,000 | el en eae || eae ae E2010 0] nee Pee 

1 Serial to run until 1918. 
2 Serial to run from 1932 to 1941. 

3 Parishes are equivalent to counties. 
+ For roads and sewers. 

5 Bridge bonds. 
6 Six months. 
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TaBLE 24.—County, district, and township highway and bridge bonds voted during 1912 
and 1918—Continued. 

MARYLAND. 

1912 1913 

Counties and districts. 
Amount | Term of | Interest | Amount | Term of | Interest 
voted years. rate. voted. years. rate. 

Per cent. Per cent. 
Carolime ees... cu set caste econ =e eens elementos Oia a5 aeiense oe'siee|| ate e/telaterotae 1 $35, 000 20 5 
Montgomery: 5 districts......-..--..-.- SVU keroeaadal ShedoasGes 25, 000 25 44 
QuecentAmmnessaeee sneer meee caeenaee D500 Us EpSecacooel Ganseecses|ensooccasaca snascoactaloscoécocec 
AMEN OY) WA eee ee ae Ae ae IC UIE Se MS nS ui DES See epie acs 5 90;000 |i eee See 
IWIOLCOSTER enc ek DSR e ee aes ce ace sneer Ree tea tee 5 all erate ete eee are Seca are 25, 000 25 5 

MG tale m averse ue el eae eon tera SLU OS ee eie test enseace tee 115, O00 leet a eee 

MASSACHUSETTS. 

1912 1913 

Counties. Townships. iit eae aan | JEntor pee a nysin || igen 

voted of est | “voted of est 
years. | rate years. | rate. 

Perel Per ct 
Barnstable 2 oss Sys et sees oe ew sacle coches e wiell aie aisle seinie | steele assesses $145 0005 pastes ee | bee eeee 
Berkshire seis se Nee See Ssh eeeie ge Sate a iaik ea ote niall misieremisieeiee [tare elalersinia lciete mete ree 5, 000 1-2 4 
BBTISEOM Soe See Bes eens North Attleboro ..} $6,000 1-6 4 7,000 1-3 44 
LD SISTSp ENS ra teed eats ARE en Mey SiR Sta st ie SM ate ser fe eter ee Mae Sie eae al Fearn Sa WAVED) |looseacoullacocceos 
lela ein cosesdoosqookesasoc iRvUSSelleeeee ase eee LOW eoacoeoe 0 Reesor AMES Gl BGG 
Middillesext. 2 SoS ske aaa Billericass asses 9 000 Wes 553. cre| ahaa Siete eie a ee | ecerereictall rere 
Nantucket ioc fit t sree ota Ae eRe ee ree NS Seis ate cect apsiets ob total eomieratatoe 20,000 5 4 

Nantucket. ....... 20, 000 LO) ioe Sule eesceiem gd Bee a toe leemeerene 
INS OTL OMe? sh is es sees te te en ees | eros Serer oe rales alice e acavate Ice cenanc iver’ lle etree 50, 000 @) 4,92 

NETS ee eee 2, 400 3 7S ee eee Mente ie 
IEDR aso VLA De BEAR Mea aan BD Reh Pee ee ee enon Me INre Cove boas eae 20; 000) | Seaaaee 4 

STS Gea Ee Pa ae ers ee al er SLE rae RRS ee re AD AOE | reir west eae?) see tl 236; 000 :| 2-222 laces 

MICHIGAN. 

ATI GTAM ee Aer ee eee seen Banke eu ames ete fe eee ra eater wea Shear eS $20, 000 £20 5 
. Centraljbaketeees siete ce pee eel eee eee 20/000 js leet eases 

IB ATAC a EAC hak se ero EATVOI wee eee TON Ue een BESeeeeclnmeaconsocilecosascclies.cocs- 
BON Z 1G oe ete ie a rape eye Crystal Wakes: ooe2| 25 Uae alee e ene eee 20; 000 eso Res eee 
J 2X eh pails) oe eee te ery aR tree ry PE ny Uae eines ama DN ae on hal ae i Gol eaeeaeeS 500, 000 15 4 

SOWA OS cascusollasssconcodaucesedcllooccassc 89:000:|-224 23 eeeeseee 
1D Ye) hee eer en eee IED) ook ol I Sear ese ees ee ene 100, 000 (4) Oa DEBeenerne Moorcsocisccss soc 
} 00h 002) eee ean ee ers eae Atos CAG ere Core AG IS Oe Sol BAA od Mall oo uoooe 220;,000 | seeeeeac eee 
Genesee. o ahi Notic tas es a ae Seta enone 500, 000 20 4% | 200,000 410 4h 
GOgeWIC cc tests Sos Bose alee tae eeck wasins 150, 000 10 4d hee St.e bacl eee oes |e 
Grand Traverseie--- sae eee paradisessese ccs 30; 000s | 2 ase ccs eRe Beceem es) lee cise Seema 

Witte waters so el eee eye eee errr 24,000) | 25-32 S/S 
EMITON See eeeeeee tea essiocciee Sebewaing........ €0; 000) | Seis ccieliciesecises ee eeeceee | eemecee eames 

Windsorseeses seen 505000" 1s 5a. 2s05|2Se.ce cele tioaeen Ses leceeeee eaeeeeae 
Mani ghar see art os bis Se laeic areie| eieiain swe eter ere tererate aoa lat cree tecenc |e sarersterel sl iejstorersretee 63); Gd2:|- ce cen slemerceiee 
Kaas Kg Mee Sc iersercevtomineecctnte Clearwater.......- 6000 i! scicss sein! Sicrsrete aierall archers lero wets | eielete nice oreereeees 

Coldspring.......- 5; 000! | de) widlel is ca ebe esac ce ced eee es | eee 
Springfieldii=: 2-52. 9, 000s). 2 aos ee eo eee a oe Se eee ee | ee 

erat it ee ies Ba asia ala ARE ap ep oe alles Sym tens sll ee era fecaeieal een TN 265, 000 20 43 
Wakeree epee re oases aiecaeeeee IE liswortheecsssces 6, 000 5 Pousclasee| PG as S| Se | eee 
Weelanaue ear. Sees veces IWeclanateeaesseeee PA) 00 0) eee es Re Pee ee eS od Se Sah os - 

S TOWNSHIPS He ee aie eee eel een oe eta fe ere ttere 26,000 =|2 cee se omenineer 

! Bridge built from part of this amount. 
2 Bridge bonds only. 

3 Nine months. 
4 Serial. 

| 

) 
| 
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TaBLE 24.—County, district; and township highway and bridge bonds voted during 1912 
and 1913—Continued. 

MICHIGAN—Continued. 

1912 1913 

Counties. Townships. a In 1 
Actaairen: erm ter- enonnt erm | Inters 

voted of est voted of est 
~ | years. | rate. ~~" | years. | rate 

Per ct Perc: 
NIGGER 4 EE ES 3 Sd El ae Se earn a apc BA en pk a pen $100,000 | 10-20 5 

EUIdSONSasss-esee- CEE OO Weoeecese [thareecloalicie ss chro | SSS e Soh ON se 
INewLoneesseee- ONOOOME Sa Neeats te seers [eee eee rte, ys eta cal | meee ee 

MAacomMpPese= s=acsc<s aoe WaAkOveoces eases 500004 | esse ee [ane | eos eer eR pee deren 
Warren 52.2. 25s SOR OOO Rasch a eet s es oases eres le aa 

MASON Sree 2:2. 2t2ee eset coe. Free Soil.........- LOS OOON Hee se oe [psisoec seer Mes Soh tte ase! | Seem 
Mir Glam aes ee ee ere ee RE Cerri chaos) maine ieee [Saw uatece isverdiersoe 56, 000 15 5 
Mon Callies eee oe eye BTU Ka eae eeeee: a 500 10 Orel leiai eterstaernel| essence ollie Sees 
INGWAP Os sat oe ee es GrOocone sees soe len eee Fe ue eel eres eae FD AOOO' |S 5ecboccllassanccs 
OCOATIO eee ema ERE se NS Goldeneesssensscee S000! |Eaace== Syst eatarera sense aterence eos Coreen 
Ontonavons i225 -<52 [eet rau errain rte SIL ase Pall are dene [Rerateahencs 38, 000 110 5 
WSceo lies sues Sess fob ey see PTE Irn coln ae eee |e ee I (he ee esaee cis ONOOOM See ee ets | see 
Col lid ceerae es sareete > Mile ees ee eae eee es ae 600, 000 20 ABE ENS Bees nS ae ese pap eee 
MUSCOlARs 222224 222+ Sot MAIN OTO VC sears See | ese ae Seetoe ee ae eee AN O00 | saoonsdellosossese 

Wielling tonssasasec\en ese cecal tec emaeslaereenee ASO00 Ge Qoeas pee 
VOT 2 bbs) 0 ees ee ee a eee COVOnbSR ees sare oa ee Soe Ns aloe as ewe 2580003 areca eee 

South Haven...... 25,000 5 poe bere eee rate (een eel |s ee 2 
WextOrGs eles: FFs 2 stata Henderson.......- ZEOOOR eae os |PeeRenca||eancoaceet||Eosonsela sono: .- 

TRG Th SS Secale) i Se aon aa 1606, S00 Nees alee eee rises pee NE Ho 

MINNESOTA. 

TE TCSRPCTRILS oA ea Seite at ten el Dt ell eerie Bae Sen (BOO eal ed ep anode | ee eens $81, 000 20 4 
Warllounscsaess enean see Blackhoof.-.-.....-- $3, 000 15 Ae aes Soo ae al ee See | ea 

@oronatee esas 1,500 15 OY Berio sosee Por asta anaes asd 
Mahtowa......-.-- | 3, 000 20 LO eseeeree sea ene ee Sal aes Ss 
Red Clover....----! 2,000 13 Ain ee es | ra eee ce | eee 
Split Rock........ 3,000 13 Ce eee eye Pe Sao elec ce A 

GI iTSONESe steerer Thompsons 2 ce.s= UCU ssteencs A are teres | oe eee | ee 
Mroochiching 22. ss ek | Bannock..-.2.-2-- 3,000 10 Hl erie eeu eas pee al tne Se ace 

Meding 2s s-sscne- 7, 000 10 AS eS Seer lhe rey ee | eee 
RIRGed ye. Ae oes 2 | 6,000 10 Zt esr ase! ba terial lege aes yk 

IMCHECOC My ne Se a aes oe @olhinst essere 3,000 6-15 Ait eae ae ena RE er cee eee 
MearchiallPesme een eae AU TTIO 2a eee ae 82 1,200 5-9 A ee eve |e eer ee eee 

eBIoaWioodssss se 800 5 Sal ese see | eee onl | eee 
Millclacsiese ssc ht? eS WAC Omeyes Nee Saas 5, 000 9 ATES os shea aelee ee ome ee 
In SO Vereen bees aes =| White: Bear a.2262- UBUD \eaSecuce | ANN VN eradh SSepee is eve 2 | eee ee 
REET Hi eeeeeee a Ope ara. oft Cor nt Sela ie eel ess ose [bette [settee 50, 000 5-7 5 

Meta a eee lS nc eel 53, 000 | og eee | eae? 131000) See | bere 

MISSISSIPPI. 

1912 1913 

Counties and beats. 
Amount | Term of | Interest | Amount | Term of | Interest 
voted. years. rate. voted. years. rate. 

Per cent. Per cent. 
TS TRINGS TRY EE Tar ETE OA( N00) RS A eee eee lle eR Re Ae wee Dolo sactian aaa 
3OMEIG) 28 oe eee 50, 000 25 ifs] BE Aaa a cee clleemeaseete |seocaroasc 
 UEGUIS 2 ee ee ee 40,000 25 te SAR ere 5 | neeaacatee leaaconanec 
GS eee eS ee ee 60, 000 25 UH ES AMS corn Sel be meee meta occa 

Murnkcisawss beats soc. -.-52-.-- 2-2-2 50, 000 20 5 $150, 000 20 5 
UISTIGISEG). = 2S5 3 SO ee ee ees ees rene Poe eee 10,000 20 5 
Clay: 
LESS TES Se i ee a eer NES US 0010) ae eet SecyOSrcooe So GCA Sotabed orBeEpeot [>see rer 
Sree ureeng rer a alt Se |e ee 20, 000 10-25 6 

LOIN Sd os Sa ee ee 50, 000 30 Ejiis|| es Sie eee Ire ee eee eres oe 
 irlns <1 22 Sa eee TORO OOH] Seo [certs | sts | eee Oe ea oe 
Et ia eee  P w's  ccs Ie te Shc a(S ae akoo an a|eeoacee as 75, 000 25 6 

SUSIMANE SS oI yy a ee es ek FDC UO, th ee | ne tg ee | eae eat th 
De Soto: Beats 1,2,3,and 5........-. 250" O00: hea ee ee een he | eee ea a So 
ODD. Lo 100,000 UOT Ie 7 Go ees ie sol ie Oe S| ee AOS 
ETD et MBI C ae ets es |e eo ee ee Se UE oe 100, 000 40 5 

1 Serial. 
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TABLE 24.—County, district, and township highway and bridge bonds voted during 1912 
and 1913—Continued. 

MISSISSIP PI—Continued. 

1912 1913 

Counties and beats.! 
Amount | Term of | Interest | Amount | Term of | Interest 
voted. years. rate. voted. years. rate. 

Per cent. Per cent 
GeOrse cb Sm eis RS Sr Nae oN ge $30,000.) e503 SOU 6 ale css ces Sell ese | ee eee 
Greene! Meee t is Us SWS nT Se a eee eats Neral alae ro ate | ores ree $10, 000 1-10 6 
Grema daais seit ner ee ee ee ae 45, 000 20 Bet MS See a RN eae ena | eae 
Tam COCKS Ries eee ay en ee rene 100, 000 20 6 50, 000 20 6 
Lind ss; Beats taal Sie oe. sete es ea rss ee me | oR ee | i 200, 000 25 5 
| Est k0)0 Cal ere ene aie Sh eame dee ana oe Sc pisn Aas weemacc KGenoneos 20, 000 40 6 
sD Gea wena ea hg aE aie A it era (Ect nt pan coal | ome ave ve oer | ere ed ae 65;000) |e sc5 2222 s|eeeeeeee 
FA CIRSO Mere io ies teres Ayes ie te eer 65; OO OG ees Sa RASS oe Teva he ct st tal De cea | 
UES) Of es pac ete gege onan Cee te Nahr Gime BoE 25, 000 25 Oral dies see ear sie fe cs Stee eee ener 
JONES HB Cab 2 oo) Bae ye RE SI ae op | Ee aa ep | een ce et oe pe 50, 000 25 5 
Mm atayetters cs (so hae en cree 180, 000 25 94567 alan voices | SO eee eee 
ILE Wade) eeu Lene epee EN Oe Wak Ot megenen wk eae EV) es scegacs saeouseuce 20000 Ces. eteeee | eeeeeeoee 
avderdalesrBeatio ws eae ee 50, 000 30 5 100, 000 30 5 

ee: 
iBeatsHvan Giger ne ae nee a eee 50, 000 25 el Gaeeereas a aasnareoclocecocoosc 
Beats Wade 2 saan ares en apse tos pl Arora erm eat 80, 000 25 53-6 

ME PLOT ee tsece oe ee Ee Ns we ea Se | ames |e 8 ae | Papa Mets Dene ga 100, 000 20 5 
BOWING ESS, Beats 2s ais sales fare Sa | | oes | eae 30, 000 10-20 5 
Monroe: Beats 1,4, and'5..-. 222.2. 22- 50, 000 25 Oigevecdakilecme le Games Sanl| Sepeeereeemne 
IMontromenys (Beabal soe eee see ee 40,000 10-20 O: “[seeose hanes Meat eeeee ell Ceeeeeeee 
JS (C55) OVO) Of: en ead areas a ta ate Beas RE MECane ek a a BS NNN ae is sl Rae 1005000325. S255 eee eee 
INO x Dee aes ancora ee EERE HRSA MOR meme em rmeste 380; 000) | cgi aeeioc eee roses 
Beatsule2 to condo sey ee eee ere 377, 500 25 a SEE esemtas| Bcmeemueria lmadcdascos 

PAT OL gee ee enter ee ete | US ICTR al A eretennee a tern al | aa ees eat | OTe ee ee HILO ote ssace 6 
J CUE Ce Nes Sec oe uae et AM MUS Soe ge kl A ena ie al are es Re AVIKO NU eeeccoans|scosdsocec 
1 ECOVOU ICO) NOY RSP eee Nr ti oe | Ug at are eRe oN ae a ae 5, 000 20: oes ee 
IPrenGiSS ei ea tle se rete tees eee 50, 000 20 6 40,000 25 6 
QTM ans Be Fe Sac te he SE gs ue eps Se ees ol | Pina sts aclaee 25) 0001 fo se ees eee eee 
3 ofsM al carb air] BYeTe Wy rae ee mares Mare ata ape HO or a BC pad prea ce AS ae LOFOOO Rass Sees eee eee 
SCOtESIB Cats er a eee ee ee 75, 000 20 Gp ccbe ests ee slesaeece ote eee eee 
Shimmy ore ecw enaO lees ROUEN Sas eee caosoodlseonabadod loadoocosue 40,000 20 54 
Mallahatchiezs, 1) |Soe skeet 25, 000 25 Gite Pek ae cS ae Saar eee eee 
IB GatsHl bree een Fk ee eee ee ieeee | erence es teceyorall eo eertatars be ora |e ere crease 75, 000 25 6 

AVVO TUM Uys oc cha foo) Se enter 65, 400 20 5 3005000) |e seen sealaseeee eee 
Yalobusha: 

IBeatsaltam dita ars ety ope - aie epee 25, 000 25 De [ese S os cco cacl|s see ences | Senet 
Boe RSE 7 00 lec: Se Re bee pat S| CRE ee COO aaT 48,000 25 53-6 

BYIAZ OO 4 CATS Sipe oe al tem oe Nee a aR Oh er || ee top| Re 77, 500 25 6 

FO Geli se eye cnsyaes kee een ene 25403590 ON Bees Sears |e cetera 2,450, 500)|.. soacccc |S eSecmomes 

MISSOURI. 

1912 | 1913 

Counties and districts. Townships. eer n | bernt | intent geo Morrie elmer 

voted of est | “voted of = 
~~~ | years rate. * | years. | rate 

Per ct. Per ct 
IBOoOne:Hangie. Med ea cee ye oe ete ee eeeser eee $20, 000 10 @. |isanaacouddl boc setme|aeeecemce 
COG BT eens Se cn cede sc ollie cigar ee eee 19, 000 2-15 OF |IGoaoonosad accsScoubosceccc 
ClayisiZidistricts-.3 staan oe ts ee ee eee BEAU UU Sopodancl bobsosed soococoo a lboocucHalscecsces 
DAM esHIGIStEICb AS Soe race roe tere eee ee eee SURO We Seaeecsllscoecoudll>codsecaccloceécasoaloeccocos 
GTOOIIC ers irs sioters Lei Ei Seopa | eee = cere erp ee U2 O00 FCs aatelsce acioee een) okasaceoliconces= = 
Grund Fass S52 oe a Ee Pe Oa | ee ae ee | See eres | ee SHOU bossoace 6 
EO Wiell ye occ ce ceive cal leeiantile seer 2e tec ee 30000) eo sss] ccc iccis| Sea ceeeec Geemeee a Heme 
JUBK AG Kees ae Sr ees AS cere in| eaten EE Cg 2 Et ac a 5ON00O Hacc Sees |e ces il erctetere re ees | acerca merece 
awrences Mount Viermoniec. so) 6 oeeeet eee 50, 000 15 5. \lerodicisisteinic'e] Sesto ste | eeememees 
IMNSSISSIP plz eh CHS tRICtaamee ene | Soeee eee ee eee eee 1000: ose oeee] Se Saesell Mesiec Socal eee meleee cesta 
New Madrid: King’s High- 

Ways ande Mal denvhisca ses. -| scare aoe ee eneee see 20; 000s |.oa.8o Sele wtiicce dose ctewacal see oeee s Se eeeeee 
INew ton: Neosho. Yo. steaw2 anion ae Sooo oe tee | Sete |e ceo ern erent 30, 000 15 6 
INO GWE erence inh oe cncret raters NS he as Ee a 15, 000 (€2) a GaN Se MSPs eaS | SSS G| GoSSonS- 

Polke 8k eal e ea eae es Peace eee eee 500007 |Seeemecte | Saneeeee 
Stone district 2s seat oe Seer eee 10, 000 LG a Gini Base |Jnsereree|esese ee 

Moai ere Seen reas cette eee S98 000N Scr e a slese nase 1635000 |-etheee leeemeees 

1 Counties subdivided into beats and districts. 2 Serial 3 Bridge bonds only. 



HIGHWAY BONDS. (A. 

TaBLE 24.—County, district, and township highway and bridge bonds voted during 1912 
and 1913—Continued. 

MONTANA. 

1912 1913 

Counties and districts. 
Amount | Term of | Interest | Amount | Term of | Interest 
voted. years. rate. voted years. rate. 

Per cent Per cent 
BIST, sSaSe aaa Sawa ee ee eae eee $40, 000 ZOE |e =e, es Oi ees een eee, | tomers coy emer erepates 
CESCHOG) SS SAGES SE SSR Se eee ee eee 60 {O00 Esse asses ees a ee ee cte ieteiae ace 

24D) GUI TSTC ISU Ses See Nee os ee ae ge Sel eI ed Pe Ie $45, 000 20 5 
(CUIGIGES On Ret OO Sas Seis oats ep arene ee 170, 000 20 (Oe Ebr aerens Goel oaanaecen Gerioscocse 
ILAGQIN. Heese ease See e eee oo eee 125, 000 20 UTA RS Ree eee rail Simeon ae 
WiniSSOlSh Cllrs, 4a eee eae 80, 000 20 DL erarc lore stata avare dione ete mereral wa aeons 
Sanderss 20 Gistrictss cise ess. = a eles sane eee oat | Sameer [es acee eae 15, 000 25-20 5 
BBL OE Tipe ee ore eee ey 100, 000 5-20 GW Bee hehe |s Sa eae eal beets 2 

ONC LL CUS ere ant tc apes, See SS a Maral Kis iacare alate Mal aicr epee Ie | 2s sou See 3 100, 000 20 5 

TT i Seale leyvoneaa0os [eee [eee | Te0hu0g eee |e eae 
: | 

NEBRASKA 

TATA OO) Wal es sce Ae oa ee ee Oe Wee ce (Sua elahs Sh te | SDs 0008 Fees ea |e ees 
SCOtts lute lerecinctsss4-.-5-ss255 55 $10, 000 | 20 5 | Pe eee teat 2a ee einen IP erm etn 

BOtaliery eens etree Se ee FE WCU) | ahcas 25565 beens sbse] LS OOOM oes ase eee eee 
| \ 

NEW JERSEY 

1912 1913 

Counties. Townships | Revanwine Term | Inter aang Term | Inter- 

voted of est voted of est 
years. | rate years. | rate 

Per ct Per ct 
PNULAMUIC He oe ta cocoa ce Scecee te ecmeoeemosecse cece us ‘RUBE SoSeccodliseaooacd 66 Sasi casas |e wcmels os lester 

Egg Harbor......- 30, 000, 8-13 Coe SE SEER eaS oso ace oceeaces 
HOHE A. Ao deidoctincogcocnesdod Soo pcnouocoonboceoSS 11, 000 30 Aus ionate clita [selceiesice| setsoacee 
GATTI Gils AGRE SSS An eC ce eroric GSBO Oe eOUE Gee secoe 57, 000 5 POO | ee Se scen EaoEoaas pecacae 
ON OM Mayes amie ei ears esse nic on lewis sie o ble oeiscicicie-e 53, 500 30 4h 70, 000 30 43 
uIMperland est scme ase cs «le loss cree sce eiccescee 9, 000 9 ALS SR oot esa kacsnsmteleteteiners cts 
TO GRD a Bega es eee ee | ere See 100, 500 40 ASYE Suse sweets asleisniters| Somineece 
GUlOUEeSLER See seen aoe secsc PR Se Rate cc sic euiesi= 130, 000 1-13 Ad ER Gk Saeed noes coaleeelowtaets 
T2G SOURS aoe SAS See eee I ee ee eee S20N666H|heena eee GOAL A ud eee toes eee sac 
ER NTRCEG OM an ea asc. Soelse set es See ee ese es 45, 000 25 4 84, 000 30 4 
MOT COIMa ae crac tise cece n Soe wn sQdogdcoGagsocosshes 40,500 | 20-30 4 14, 500 30 44 
MY CROLC Sexe me ee EE Scere oe lia. mica Seiale sis es sie ciate cic S85 0003 |Saeeeeee AP 43. 500C aaecec-elcoeececs 
tre HR ee ie mines (al eicincecinciseesicc S652 [oc este cece ececiees|lin omc ae 35, 000 30 5 
IPISST@ AS SESE a5 - SSR SCS SOE BSS BSCR OBOE ECR Ieee as earl [eee eae (amin a 4136, 000 | 14-18 5 
SSSI. Let See See eee en Cesena seca Seer (GOO Ses osteo seen |e seere eee | ace ceniae ecclec ce 
ON STO 2 Son GREE CRGE SES SRG BOSD BB OO OOOO SOE) CSE clare (Aeenier scars earemmeesers 30, 000 5-10 4 

pol eee Siactices | occclcce coc slncwsicciems SO ZF GON|ecrercciee Ieee oer SIBLONO) |eescocscleccosecc 

NEW MEXICO. 

1912 1913 

County. | 
Amount | Term of | Interest | Amount | Term of | Interest 
voted. years. rate. | voted. | years. rate. 

| 
Per cent. | | Per cent. 

Uo TU Te Sg ee eee eee Becsscesselescosses: $100, 000 | 32 5 
3 | | 

1 Bridge bonds only. 2 Serial. 3 Bridges. $30,000. + Bridge, $26,000. 
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TABLE 24.—County, district, and township highway and bridge bonds voted during 1912 
and 1913—Continued. 

NEW YORK. 

1912 1913 

Counties. LOMAS: Reroute Term | Inter- enone Term | Inter- 

voted. of est | “voted of est 
years. | rate. years. | rate 

Per ct. Rerner 
Cay Paes2 25. oS ees acne| ee: versa aoe aS eee ee alee ee | Nore ease | oereeee $29,777 | 1-20 43-5 
Chautauquaw.=2an=--ere ee ee French Creek..... $3,000 3 AR | oe. cl oaeee eee See 

Kiantonerseses- 4,000 Ab. | rjai= = basil ice lsine = winis aes sereeia| Sees 
Chemung! oo. eee eee eee Bigslatsesseeees UGO00) |= 22 =c/5< Ads cate See Soc oat eee eee 

Chemungeaa-e2-o PVOUD \lsqeccacc 33 |BBOSDSbSod| basseses||rnoncoos 
Himina Sessa 3 408al eee ener Cb Rerese a Ceinonesal Sdaccs 

TOSSED eset eB ee Nemes Chesterfield. ....-. T5004). «senceslles conse) bese eee See eee eee 
CCNele oes aaa BWW ebcoosa| mesaaces |Soesonaodc Sosenaccllos-cescc 

LEO Sesto o aeons CATOLa cen o sees 35, 000 6 Sufi See Oe ae ee ree | een 
(GiEGINO Fa cpnebocentotHadssunna|\doscsoscmasosascoode 259)5 5100) PERS n ane Soe Seany eeecssso54 sesqaccu|sccatcdc 
enkim ens so. Ss ceeeean ee ae Rairiield aco vena soe ae ee ae || Bere ee ee 58000) | Ps) eee See 

Hrankfort).--.---2: 2, 765 4 by Hl Ro adoored| Seecosaabecticce 
German Flats....- 6; 0008s 2 oo sale eS oe iscee ease Seen | eens 
Herkimer 1..-....- 20, 732 11 4 67,000) |Baee ees 4.6 
Manheim.... 19,771 12 AL crests ofiael| <2 Beeler 
INewpontees-seeeee 8, 000 16 Ee Seeeerners eae oe lssogacoc 
IRUSSIajaceeeeecees 3,000! | ac accecalncseonoleeoeasone [Goes | Lee 
Salis buny~ eee 5, 900 5 ae eerie ie eel eS 
Schuylers=-—2 sae" LRGs Uh Beeceeel Meee aaa enaeracoed Skaescccliscocool. 
Wich Deas eee 17,000 19 5 ...|cososes 22) ee oe 

IGOWISe. & 2a) isc ace cee oe tanh eee cers oo eae ee 12,362 25 5S sctlewe ence Leet | eee 
Mow,ville= see --5-- HAUG) ese Sec-4| SoSbesth|oosessacce|Sancecce| eacens- 

ETIVATISSTOM ora, bers.c is nine eletate Sle al eapae cia oreo fay eice central | ee Aenean Pee 12,750 4 43 
ASSAM ee eee ed Sea rete natal tere eae ee narra eas 240, 000 5-20 43} 500,000 | 6-20 | 444.7 

INIA Para Soa saeco 2c e i | Bakes where vim ee oleae asl eee Sn ciara ears cers | Meee nee 4,000.\|- 222 sscloesesses 
ONCIC ae ee ee een aes Korkland=-see-ene= 5 A00) esos ose) = eck Se bee eee eee 
OTlG@ANSs as vane 2 tone nase ane | capes Beer eee ce 21, 750 6 Oi | Netes sic sea] Scleeeeee Seen eee 
OtSegorse =. Secs oe eee Maryland......... SAOOOG ce aia acolo ao Sates re rete tatorm ota ite eos | alee 

| Wiestlordt === 2 saa- 2;,000,)|- == tose) oe of aon econo enol Seen | oe 
NZUEM AI ee wee eae latino ee ace ose acecece cal ie eee mae eee ree 38, 000 15 43 
IVONSSClACTse as 2 hse ie = cae oe aeeses cere oe ee ener UO S CU) ese cae alloessvcs- SU 0008 Saecsaee |seeeeeee 
Stwlawhencess.- Setcce- cos calor eeeeen meses 125, 000 4-9 CT AOE GO ee BEeedabE COgaccec 
Schenectadiyasaen eee e sae Princetowne cao en se Sass eee 2 ae es ee 1 200) | are aearn terete 
CNCCAM ae se kak eo te set ap. Hace ears seminar ete sete aps [ete eee | Career eral eee 20, 335 10 4.7 

SLOUDOM sane ae ee ee ene Corminga:=-ee= sae 4,000 2-5 BY eto sgdenodbosssscc|scoscacd 
SUMOUG Ts Coles aU aes oo see halls ak eae Gs eh ee ane eee |e okt Selo | ee ree aa Rear eee 55, 000 133 45 
ROMPKANS ccs hoot cae eee eee ace eee ee ee oe 23, 000 (1) AIM e Saials oe aiciel| es eeeee ns eee 

WWansin ge seen ae 5,000 (1) Ad <. «. wesctaile.e mre sciete | eee 
Trumansburg..-.. 100010 Abeer SeNeneiee eenaennea lseensa Sc sccco- 

WOrren loc. 52 2ciioone Sees sae | se ears am ee ae 50, 000 1 een ee Bernas Gee Aces) Gasoncc 
Wiestchéster.c2 st vis oes ete tele aoe See ee ee 895500" ee esse ee ees oes 2 30,000 | 20-25 |........ 

Eastchester...-.-- A6500)| 2022 o.-|\ 9° 4-520 oe eee | eee 
New Castle.......- 141,500 || oc sesess| 252 eeec8| ces See ea eee 
White Plains.... 30; 000)|2. 2. ceed) ees asec) Sees eee eee eee Eee 

Totals .o3 csact seein oe] Sone oe eee eee 1 E86 (678s one meee 8445562220. Oa cole e eee 

NORTH CAROLINA. 

1912 1913 

Counties and districts. Townships. Amount | Tetm | Inter- | 4 mount | Term | Inter- 

SOen of est oted of est 
> | years. | rate. : years rate. 

Per ct JARO 
AUS OM eco al-joo vere <cie so test nae haem aes eee SI0S000- pws ee ieee ete $00; 00052 oee ce lnemeeee 
12(22) 000) 3 eee eee Ee Pan aes ners seal looceoriog| ISanooted lsoSSooSe 3605 0005/22 aes) eee 
IS EUTIS WICK: fi SS OE Aas PEE SES Ie ar pe ne ein, Sa | ee a | Rn. || ra a 40000" | S282 s22|See nee 
Buncombe. fF eS ak EE = Beare rs eee | eee | Se ee 5050007 |eeeceae- 5-6 
IBUTKO We Ree ssa ahs Sea eee Morgantone:.-otealSeeees henele ces ees neeeecere 50,000) | 2s: sot) 2 aeecees 
Cahanrsefsne: SCL 5 Ae eae ee ee 105,000 |ow-csece|Sis os See ee 
Waldwollt tere ese. 2.222525 hoveladyan- esse: BI BE Se act eta tel bier ate 25; 000 4| sseceeeal eect 
Carteret Retain 22s. 2 eho. Morehead meses eee eee fee eee baa eI 10,000 42 5 

Ne wp ortie eee [yee a ies S| eee tee 3, 000 A2 5 
WalawDa sree ress. lay ssa ane 5 EN CK ORY Eee ee eee 50500023 20. Slee saeS a) eae eee seals eee eee 

ING Wilton sesso 50,000. ss a) | a Ss ee ee 

1 Serial. 
2 Bridge bonds only. 
3 By act of legislature county commissioners have authority to sell bridge bonds without vote of people. 
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TABLE 24.—County, district, and township highway and bridge bonds voted during 1912 
and 1918—Continued. 

NORTH CAROLINA—Continued. 

1 Including $250,000 for bridges. 

1912 1913 

Counties and districts. Townships. Amount | Tet™ | Znter- | amount | Tem 

voted of est voted of c 
years. | rate. years 

Per ct 
REIT OLOK CO ere sas eee eae eallatse caeialse icicles sisters PARSV ACO UI Boro rcosl Gaddecodl cdeaucisedel nounnose 
PleuGlaniGeasses 02. te as eee ue weeded sacs as |euas soca niefecteae os oaem chee $60, 000 40 

Townships........ 25, 000 15 5 0) (O00) ||Seeaccde 
POG rare svi ete es et ck ees a ieee a cake ae el Ose ne eh amelie seas isemarciatels 1755 000N eee aeee 
IONUAOU Wa Ge caer eee tear ae ee Calypso..........- 5000} see seal Acct ceodseessene lessees 

Haisonriseneaseees VS*OO0Oh Ee sees Pee ee ase cases Hee es ee 
Rosehilleeoaeeeres QOS OOOK Errol Seles ote oe Comets eG ae care 
Wiallaceseaenunes= DY OOOR Rasa aals See aE ae Pee 
WiatSaWeececessace 205000" 252-35. nse aasteelee ces secu Sactees 

Edgecombe: Districts 1, 2, 3, 
aby Gy GE Scalp ree a Un la ee at a SR AEC OO ROen acd Gotce ance apeerron macoe see 200, 000 55 

Raralclinbsaeeced boos. os a Franklinton...... 20, 000 20 5-54 204000) |Saseaeee 
Youngsville.....-. TSHOOOK Stes at a tals Raetee cheslemeince 

Rare TVA G Sean nee ee, Sera ea Sea Bae ADS OOOiW Ese Saleece socclee eee eatoae So. 
CIROGTNG Seen ea Wore onellinoivais ||\Gosesancocllaocoocdes||Ga0es00c ISO LO NO eames 

ships, except 3. 
LE LGN PRD gs Bre Oe ae eae TORTIE Gee eo ce baie a oe Lee cen (Me A Beg 60X000)|2asae=e= 

FV alifaxss ci ene = 218 Se eke etwas cha Sadie oles ANS 000) |s55-2-5= 
EIA WOOG Sanaa ees o 2 eas Waynesville....... SOLOOO}|aeeice alee Wm teeap ee ses oes 
BRESTTA CT SOMES Se eee Se ee eee epee ice Wee I RR 24-000 sles 2e see | be ee 25.000) |ec ne 228 

Hdrieyivill sane sese ie are one ol oasraoeee eels Serre IPE MUO setasene 
iEend ersonivallesera| Sxan sais acter eerste leer eee 208000) | Saaeee 
Hoopers! Creek-fea| 52 hte e eon sees ole skews 20; 000) |Saeee- = 

UGE eed ee ciel Sage ne a ee a (Ben A Pa ADO SOOO! Sa octs aa3| arsenite saline e|naecen ee 
EK OM ese a ey aha Cullowheeet eee | See Saicaenc| Saas ce sle cmeaes 303000)|eeee== 

IDINSHOTOs das ees 25| Secor eee ee koe cee 1) COO yoceeosne 
SiylVaheraentie seein al ie scate Secs eaetenacializiad caret 303000) | Raa aeeee 

PREG Mere ee eed ety eos Bln Sot Sek a Serra aS a Se aaa wine Se 100, 000 AON Eo IPE etevere eral teise aera 
TTT US SE COR Ce Ula Silo GRO al ESS a ae ce POR La ee PR 200,000] 40 
MED oOwellssc. | Hee MA TIOMASe wee eerste) nal crs ame el | cere os sellsaie eran SOSO00N eee eee 

ANG OO eS ics hes ail | at esta) ae ene eager 105000) |e 
(ONG INO are Sere ON See eR Be Be ee Dae eee 205000) | eeeeee 

INTL COME Sas, senses gee a oS inhaled bale Roe ce ale sae ees [eens nl Be eres eee IONE OOO Neseesase 
IN TBXC MINOT oe OR A Rog an Fe 8 el Re aE a AR lL cen 300, 000) | Faas 

Township. ...-..-- LOMO00c|sassaess| esas eae os eens Sak 
Wer Gin sa t= senna) cee = fe PO IE Mono MAUI. elassduacoeslosnsobocloooaococ 505000) |Reaeee 
INFGOLG cise setae oe he ee DEED ERULVierRs Sarasa. eke lercta|Daerawee el seme ace IPA Noeceseoe 

GECEMIWOO GEER renal scone terior te eee | nee as LOS OOO) Rare sare 
Min eraliS prin Ssess| meee eae eee eee mene OKO secacce 

oS FSD Ss ee ear em Rocky Mount....-- 20s OOOH So xasereal ex ae cla etnteitere Se seers eee 
Manninesoiaeco =o al nas ccec sac esa ates scenes 30} 000) |Reeeasee 

SSM am iTignd OyviCleintgee, ae et oe [eee uate een rae en Ne co Gaicieaaccll out wel tee oes oe 1 350, 000 25 
JO ea TACK SOM VA Gh Seay eu Pees oats | Pearce ee fOSO00 2 Seeeeee 
TIM Oe ie Ray oe Se a ee ZOO F000 Soe tawea hacen S| Scetat= cee ammeter 
Bae oto ae ht oY Gree¢mvllle wees sen ee eat ees | arate eee neta 50, 000 40 
OTE sie AS oS ES 5 rT RS D2 hte SD RT RCS Pe 2 100, 000 30 
EpretMVOnG: 52. 2222 es. Beaver Dam...... LOS OOO}i Seen Pape erect [sinc eaters aster eres 

Ijlyelic Vevelic Wea ae Ds O00: |e ee ale etorslte tie |laal ste rele aea| essere 
Marks Creek.....- 10000 ener nel Baoracae Aacorceces| asbse sec 
Mineral Springs... DH OOON sas a5 | Ria retcere | site aelacacotal eee iererne 
Rockingham...... D5 O00: |Sac ca cealbe teistecie' lsmaeetoeee | nosaeee 
Steeles essa ee 15: 000) Ra Sot Salt awsco sal bee some ae eee 
NVOliPittaaseeenee Zoe OOO Sas SS Clerk | eer are Nice ee 

TNA TOV TORE TR GE ts ye NR il | br ge es | Fg em 250, 000 40 
TERPS OTL SS SUS ae ei al [ OA OM Bese Solsqoseace 100, 000 20 
Bras een eects a en Stewartsville. ..... BOK OOO pes as he SE Fe ae ae 

Williamson....... 05.0008 | Fac Saone secteiaes see oeeee alee meee 
Laurel Hill....... 30, 000 30 Aa s Senet atta ee oe Wd 
Spring Hill....... 203000) |eceee= AWG Sereimncraceoiciel Pearce ers 

(PRES a I Ope ale Dan bury= rae eee See ec eS eR a sce 15,000 30 
Mea AO WS5s Meee oss tec cic oo] sree eral | meee etree 40, 000 30 
SAULATO WAN 2 een us| sc mererarete ell Seeraisimiare | Sisietotoioere 50, 000 30 

TD} Se Se SNe Oe! Mount Airy......- 5, 000 30 5 SON000)|Seeeeeae 
Settle ener emery ne ey fe Ua) UN AF pe cat Soa ol swcupacwes | Soclecoaloeoeawes 200,000 | 20-40 
UE ei Wiarrenton nem cess tees merce sccm ee eeeeae SOTO00 ee nceee 
oS TG TORU OT yet en 1S capes [eee nero 40" 000) |Boee scene 

Goldshorozec"2 2123) 2 62 2sc anal stata salsocslectes 100000) See2o---- 
PUCLEC VoNeret ee Sa he re tee aL Sine 2 oe Sie UE S/S ae | eel loess 150% O00) Seeeance 

THs ST ee a (a TR7OGN OOO! cress ee eye 356420500) (anes = tae 

2 By act of legislature. 
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TABLE 24.—County, district, and township highway and bridge bonds voted during 1912 
and 1913—Continued. 

OHIO. 

l 
1912 | 1913 

Counties and districts. | Townships. Gate tere | mera) anter Amount | Term | Inter- 

voted. | of est voted. of est 
years. | rate. years. | rate. 

| | |__|]. 

Per ct Per ct 
Ashland.....-.-------------++-)---2+222+++-------+-|---------- lseSoSso5 sascacc- $194, 000 1 5 

Sullivan Seer ses eee list cteerral [sce ey 25,000 | 10-18 5 
PROV ae eee ol oases [ace RE cl ereeRes 70,000 | 10-18 5 

Ashita bulls. ansle Sas oe ses eee| | eee eee ome ocean estore leon] Serer 1:75; OOO 2. S525. | Ga 
JUTE ADS Sane cosas saceaos |sosassossea55=52oss8 suse esssce| [G52 25e|/s--e 2 24- 278,000 | 13-26 5 
Belmonuti ecoccas eee eee eee | Washington.....-- $40 0007] 2s 9, loscneeeses | ee ee 

Monkees Be 14, 000 16 OD} ence See oe | ees 
(Oloslaorn Ro. See GGeSgasEdoKKUe basosaseseonos 6064s) kanecnecss|baadescall-sasssos 3 100, 000 10 5 
CLRVAIND Se CRS cu ddeaccauusdcod basnaccanscossoanos= 2,003, 220 1-30) eeee ee '1, 000, 000 1-31 5 

Huclidere.- toe 4,000 24 49 eke eel ee ee eee 
ID Gi WCN 3S ooo no oooCSoSdd besser soasseasoosseslbesecesoesissoosouslbascscaal = A,CN 4-65 5 
I Dip SEB RO aaeaoaece conc Doaeeae= Grotonie-as-Ganse 20) O00) === A Nad saiesceee eee = aoe pee 
DES GUI EOS 6 oonneSoonsasesosaa| bcéoocsacacesesscpde|lodecsncscelSoossees}| sscss= 9, 000 (®) 5 
PHIGON G40 eS IN, oma sion eee Oe ae Ee Saree | | ee 30, 000. 5 5 

Gallia. foie bsg. oben loos hace on rise ee jcsouk cee Seo | Saabs | 14,000} 2-8 5 
Hone. RR sib ABA SEBO OSH HeecicnonacasDeSaeaee 1:20; 500 Sess Sed boss sec aloaeinee See eee eee 
TET OTGY 3.250 oe Ba AINE aie s Si] ots Re ees een ora| Sa ee ea ce ee eee 28, 750 5 5 
Highland: 2 GISUHICISE ose =e mo] Saas Siena oe ne aa eee eae oe ete Semen 7,850 5 5 
SEUINOM Mes 5 sain aise oes See INonwalkes=-=-se-2= $20; OOO ase ea Sa|L eet alec oaescose See 

- Ridgefield ==- 3x5. = 2030004 == ee 5) |scesesceaclorese cee eee 
Shermantesserees- 25, 000 10 D) Gk Sse esses peek es eee 

WAKO Sos Norse eich See ele wisi siepets|| cae See NSE ee eral eee S| ees ees cee er |.. 62,000 20 43 
WWAWTCUCE 5 sete - Seale Bins cosine [otis = bse se ee ane ison See oe ee Pee ee eee eee 30, 000 43—5 |). 5 ee 
Ts Cel Se 1a a eee Ege ie os ie de aS ee oS 210000 coset eee 6 374,000 | 5-25 55k 
TGOPAINS DISH IC be Le Beye ess hea Ses ee eae lo keene re ke ope | gen eo 180, 000 13 5 

Hour townships 7. 175; 0005/52. se eee eee eee ees eee eae eee 
DN CASS soe Sec as enee se aece Gas ecek eee eeeeeeeer 139,535) oscis2 Salyer Beb. 2 SaancGesee| eee eee eee 
IMAGISONG. jaca Saeco sates oa eae ae I Se aes eee Cee eee 80, 000 10 5 
Mahoning 1.2.0 ewer Springfield........ AQ OOO Gee pices | eel eee ee 

ADASRICH Wis he ee isa oe a eal See ners At (Sa eee 150, 000 25 5 
MOT COT irae eR aS aoe S| Se Re a a a 26 ces Pee oe | ge 545600) |2esee os 5-54 
Us P% G6 WE ar ete es i Mey gener [eas erent eyes Ree NN ea et Ieee a eee 60,0002 22 Se o|2oee eee 
Montgomery ......-.. BSCS oe See iar) eck arts Pee pas cla ot8 ag re SSOL0CO | =e a aes 5 
LAY DY) 2 Tat Wh 0 Vg eeneee es yen reer [eee ae ieee se iene pepe ee ee oe a Bay | eet eel eee ae UII boa ecene 5 ¥ 
NEON Sepa a oe Caldwell. <5 Se 25|)s se Onc] ey eee 6,000 | 15-21 6 

INGDIOS 225 ee sees 1050008] Seen 4-5) scoe ki oesle ages eee BY 
O Gla wae iat sese conte see cee ce Catawbax.o-.- 22. 20; 000) | 2.225232 ol 5.S2 2 Se see So ee ees ee 

IDanbutysesseseeee $4004]: ees lee eas oeeess Se 
Paulding cc on-cssjccteeee sete a seen eens 24° O00 S|ean 2 ao ea( Shee Ste 134, 300 a 5 
IR OTT Yau Soisie cin wisn clewicele mes ocelot See ele ecto ora See | eo eee re | SE ees | pe er oe 45, 000 10 5 
PTO So se Se oe ek oe | ee |e en 14, 000 2-13 5 
IROFLAGC Sheik eee Sees Brumfield........ 6; 9003 )s222 ncclenseobes eee ee eee ee 
TEA TIHebsy 00 Wee nee ee ye RNS el Is aes Wea et eee 155, 000 5-10 5 les Sec ine eee | See 
FROSS E25 acs c oeeR eine se eb hoe aetna eee eee Segoe | Saemceeoe $86,000 | 25-30 |.......- 
SANGUSKY bso. 35 fe Geers ws seme asa Sep enie ese meee | ee ae a ee ee 9 37,650 5) 5 
SOCIOL? fsa ce Sad Sas seal ee cr er nee sll ere | eee ere 10 440, 000) |s=255222 a) 
Sharks oti) Ot ee RS Dee ES Sore ee ee eee a [dedicat Aaya MOET de $45,000 | 5-15 5 
Summ iba eee ees Se ee a ee ethers Sitar oe er een 40; 000 |Z se =e Scale sees 23, Peay hace 
Trumbull. ok oes sac oe So Soe Se ase ee ee eee os | eee | eer 12. 245,000 }.-----=- 5 
WAS CIC LSet GD ee el eee ee en ee pee 60, 0004) .22c a eee lS Ss oe Ol a ee 

Wientian es eters 25, 000. | eee LEY Nap esa Eeseeetoyan (Ger 
Tuscarawas: 68 districts. -...-|--------------------]----------|-+------)-------- 130, 000 1-3 6 
VT OTN ss css ee eee ee ae a eee ee a | ee ee ea | ee | Re ee 53,600 (|o.2 SSee 
WAT TEA WIG dy OS SOMA ecee es [Oa Dill Oe Sena Aa Seosueuadalesccsed: BeGEGose 16,600 | 12-21 5 

ally ee eee 15, 900 93 |. 45 Oe ren 
BWViATT ON See 2 oo SEA oe [See im ie ome ae Eee eee ore tae | Sr eee 262,000 1-30 4-5 
Washington... 2250 o. cee fee sense ene tee eae eee os Eee onan 190, 000 1-22 5-54 
Wine ts nso entree ok Se Alls cs SS AE ao en re rem ar | eas Steere | eee eee 20,,000:: |<< 2-3 |Saeeuees 
AWWallisrms 422: os Fa ee eo a See ee as ee Sn ens | eee 5; 000 s|S===ss=5 5 
: E0760 pe are ORS scp ames ON (CSS ale NT Ns Se fee RG ee a [Rov ae 13 156, 000 5 5 
Wayand Ober! see Tymochtee......- 20, 000 4t—6 oie We Get. Sol oo ee eee ee eee 

DDISERICES Soo 2 ARN Se mie ee ee ac ee epee eee 7, 200 10 5 

Ute ee SAN Gee aes Smee Parsee ot ks ee kee Bole Gia peeess S* eee 6,308, 550 2-225. eee 
i 

1 Flood bonds. 8 Bridge and refunding bonds. 
2 Bridge $70,000. 9 Bridge $25,000. 
3 Emergency road and bridge bonds. 10 Flood and ' emergency bonds, by authority of H. B. 640. 
4 Bridge bonds only. 11 Bridge $190,000. 
5 Nine months. 12 Bridge $85,000. 
6 Bridge $24,000. 13 Bridge $6,000. 
7 Of thi is amount $775,000 for bridges. 
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TaBLE 24.—County, district, and township highway and bridge bonds voted during 1912 
and 1913—Continued. 

OKLAHOMA. 

1912 1913 

Counties. Townships. lee ienan |) Taio Raa perce inter 

voted o ae! voted m: Sy 
years rate. years. | rate. 

Per ct Per ct. 
CATT Gy Pee ee a Sm ee IBELW 52 ee ER hacen celts 8 ee eee ee $15,000 15 6 
COIS Eee ae eae ie ete 5S) pO ey eae ee Se Ne a isc | eee ae 50, 000 20 5 
PMOL ELS Ue eaten erent nae PS CAtOOSAS SER REREA |S ee Add (Eee Ae a ; 25 6 

; Wie TG TSS 2 aa re ee aT es eye bere es | ve See 14, 288 25 6 
SIDINGS Saat ones ee eee OTT OE SORA ee RE $27, 500 15 (al eee sie ee ae 2 |e ee 
‘AV GOS its Oe ee eee ae tae shel EA See ota eae eed PASTA UUs ET atten, A ce ea Pe eine ere eee eb 

TOFS Ge Serre gs eh ei dn an ee fs oe gene OM O24 5008 Ge =e slat oe eee B22 8S | eee ee eee 

| 

OREGON. 

1912 | 1913 

Counties. | | 
Amount | Term of | Interest Amount | Term of | Interest 
voted. years... || rates |) voted: years. rate. 

Per cent. | Per cent. 
CUNSO Os o otiesooee dees Cann ESE S es Aa CSS eC cca py mnr eine a Mite aes Saat $400, 000 20 5 
IROOM sso kone See e eee Coe SESS BO d Hea Sne eae ne | Seeero sea ere stess 500, 000 10-30 5 
WEIN TOOTS a Oo Pee ee eee ee a ees ne ee ae eee Piste nes eee 1, 250, 000 1-30 5 

RO alee On eral eet te [ee eee MOS N ieee Seb Pi) ee 2, 150, 000 | Bosh 8 tes | ites Jats 

PENNSYLVANIA. 

1912 1913 

Counties and districts. Townships. Me oe Mormelilnter eee Mermalelnter 

ae of est Sayin of est 
years rate i years. | rate. 

Per ct Per ct. 
J NOEST TIN Ss eS SGA ss et Pee [aa ee eS ee | [eS a $1,550,000 30 43 
TSHIERG. Ua BSR Ge ees Soe nS eee es $475, 000 2-12 Bes ees So sy srore |e eet nel | an 
CHEERY SS 0 ER a a ee IEqbbam eres oe oe 600 3 SHOE Sees oacetsal Se qseen leone < 

Shippenete ss =-2-2 3, 000 10 ira lEneene oe hasnecice Seas see 
AT SDINS IDS RECS (GED )S Sechelt OIE a ele ee ne ee ieee | | 50, 000 5 4 
EC REN PARDO LS Se a San Da ee en] (ee | Deg, ee 200, 000 15 44 
VLIGGINI@. BE Sgh Seo gee ee Seto Ba Oe ree ee a a AN net el eum |e 2 260, 000 30 43 
RVC qine et ee i oak aa des @eress. Fs oss TOO; |Reeae se ell eatery eel Ledeen es ASS Ocoee 

lsleyanlbin = 222 ees ANB ALOR el is Ste VA cs | ey oe ee Rr cy ere 
FP CMIGE. og CESS SOROS SOL Sei eee ee ey = se Rs] lee re (ERP ea (EO Z5sO000R saan 5 
STU eile Soe Se ee ee Morkskeme. tos5 22 0) ovaceted (aioe ee hee ney ees AA [eee De Oe 
ESTE Sane Se Ee ae a Se oe ae ene are ae ee ee |e ce [ear eniet 220, 000 1-20 43 
SS UTROTYE NIG oe be, ese) | eae ee een Se eee He een eet 250, 000 20 43 
NTE. ~ rob Soe eee abe oes Saas [ae eee ene ge ee ne eae ea gg 30,0005 | Seer ss | See nee 

TE OVE bees Fh ae a ae ee ASA OOS Hae ate ns | Seer 7, S10) O00) 55 See ese b ok 

RHODE ISLAND. 

1912 1913 

County. Town. Aengant Term | Inter- enornit Term | Inter- 

voted of eS voted of Est 
years rate. years rate. 

Peo > ; Per ct Per ct 
RiesMunUOMe eee os 8 ek SOUL aan eStONE © 4] 61 O07 000k | ann es sa] seers. | men See ane ome ie 

| 

1 Bridge bonds only. 2 Bridge $100,000. 
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TABLE 24.—County, district, and township highway and bridge bonds voted during 1912 { 
and 1913—-Continued. 

SOUTH CAROLINA. 
{ 

1912 1913 

Counties. 
Amount | Term of | Interest | Amount | Term of | Interest 
voted. years. rate. voted years. rate. | 

aoe Slo) eo ee | 

Per cent. Per cent. 
MAUTENS Sao) SUS Ba mame 2 eee $50, 000 }-...---.-- AF Nou kocd 2acisee)eaecete ae wel ten ees 
Marion Serres ey eae pln eAitas San Dein sep tea NOOO Y | See ane Ae Pies eee Sees one ee ee eee ae ! 
IRA ol CHG Le, ee a AME a eee CCUM Soctacdoce Oe ae aera neta WE Me Re oh ye 

TO tal Sr Pati Gane ES 16500052 3s Soe ss] 2 ot tole oe Soe AEN Be ee 

SOUTH DAKOTA. 

1912 1913 

Counties. Township. Marries aintor Berita | sinter | 
| Amount Amount 
voted of est voted of eS 
| Semen ny Cals rate years rate. 

| 

| Per ct Per ct | 
IPCNNIN GON Less aoe ees see sl pesca ene ae aaa $44, 000 1-10 OD) ee sive d She eS. eee | ae ee | 
Stanleyasssascte eats eee wee eee ee eee ees O00. =, 8 Soe ee se esa eee | Se ee | ee 

ENSH Cree kanes eee 3, 500 5 5) | ckcee den oe er | 

MOtale fev <2 Sets eae rea g IO te een ee ee ae 61,000 tecso ec Sloe sc. ool oe ee ee eee | 

| 
TENNESSEE. | 

| 

1912 1913 | 

Counties and districts. | 
Amount | Term of | Interest | Amount | Term of | Interest 
voted. years. rate. voted. years. rate. 

Per cent. Per cent. 
BON TONS. eS oe epee Soe oe Se ciaial | eS Se cayerel Tee Se | Beene ee ee $200; 000: ||2 22.2 =. eee ee 
Bradley. <535- hese aces secre eee eal Be eee cies ee eee eee 25, 000 25-30 5 
(CY nay 0) ofs1t Renn Sa Se eat ee Ie ae ea led eee em ae ain 4,000 MEE eesass we 
(OES RWG PR Aas Sue ae Se Ae A eee $19 944 ac eoic| de cbe ao cel: Seca ec eeoes| as eee |e 
DICKSON Se fae cre ee ee eae Re eR eee a eal ee Ae NR cree arte 250, 000 30 5 
Greene:;25 CisirictS si sc 620 aa eee ee fs Se ee eeitse | eee cece ce eae eee 500, 000 30 5 
EP ATT emg: ger Ms ae ls 2 cn ee 25, 000 40 Bi lece <cits Ss SAB SS Se ee 
ii@kamia he) ip ial aS ee aR ay se ree ein pia eane septa Rie ae 17, 500 124 54 
TACK SOTH etre Seite ae Dee a Ae ee be I ie SG ae | SLE my per er eee 100, 000 30 tt) 
Welrersom ere ays ib a ye oy sen area pened le me ae ae) [bea Pepe Reale eee es 150, 000 30 |e 
WOUCON ete Sy as eee eed NOOK OM NEeenascca | ssaoadecsd 150, 000 30 5 
MOTE ZOM Ory: cs Es aoe ae Ieee ne pec |e ee ep 120, 000 30 5) 
LE{S) 0 th eg eae eR Rae eee EEC Soden eS A eed OR. = ke el gh oh (aa a Pee oe a 14, 500 7 5 
120) Hy ae sae Mm ee SAU ene OE eR aye CEES See ARES Aa A Mod Re 330, 000 30 5-6 
ROAMC EIB oe AREER WR FONE psa pel |F can pas ee | eg nae | Ee 110, 000 30 5 
SOVICES CLT CISHEICES Pe sie Oe | Ee ee ee | Coy ep 185, 000 |. 2.5 eee 
Selb yeas es 8 Sk Sens See ta | eee pad Pe Moe Os |e eee 600, 000 12 5 
Silliivantauen 1. Ge Shh eh ae me 200, 000 20-30 42 30,000.|.2..2- eee 
Shirinieneeir atte is ce ee NER 200, 000 30 rt Sl eee eRe 
Wet Van acs ha cece ae Pane epee L200 [ee ce See oe Ee Se ee | 
\ WES i rae OP YE GO {000i -foehra seal coe ele aang eaten jekon Scam hoe 

AUG et eh MAN ii bel On G29) 1440 ee oe ae eee 2; 786,000 noes ame | See 

1 Bridge bonds only. 
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TaBLE 24.—County, district, and township highway and bridge bonds voted during 1912 

77 

and 1913—Continued. 

TEXAS. 

1912 1913 | 

Counties! and districts. | 
Amount | Term of | Interest | Amount | Term of | Interest | 
voted. years. rate. voted years. rate. 

Per cent. | Per cent 
DEVO LSS SS oe eee Uae ee ee ee $150, 000 20 OU ioe se ier IL ae onde Bi! Desa 
WUIPERTIBS 6 Gok ea Ns aoe Oe AC BOC ESRB HES Boner Seiseces Pasecsccod maacecdass $205,000) |2e2- 5.2. o/s ee 
Austin: Districts 1-3 oe ESN Be 200, 000 40 BY i EE ee cl eens Sl Brith at ae 
BaASirOps. Districts J=2-2--55-—--------- 100, 000 20-40 5 SOR OOO8 = 5ee ee alae eee 
DIOR GES SBE aes sce tee eee 100500 Ou 5X race reta| oes a st eres | eee ci Store aera | ys nee | Se eee 

GO) Gen Goe EPS AR Se Ss Ee eee 15, 000 20 el Ib ees ace | eens gatas — ony 
Erne es see Sk a 4; 960" estes ee |aecceoesse 3980s | Steere ye ice Meee ee 
TOS AICTE TL SE ee rs Pee See EES a eee 200, 000 40 54 | 
TG, Seance seceeeneSu nS cae O SUEDE EOrEee eee Cee ee 750, 000 40 5 

Bosque: District 7-.----.--.---...---- 40, 000 BO rec oe are | a Ace a starters |e tere ene | re een 
ravoria: District 32. 2. .<--..-.------- 150, 000 34 Bet (REA es eee eas [ea ne 
REGO KG eye ie ea eee Sk ek SSS: 45,000 40 Sl ES ASRS See oad aseeeeraua Haseiace se 
1 TQVEED oo Ue ae ao see ee (ce eg Fc LS a 5,000 40 5 

DIStRICtSH LAN da. es) 5 = 5s cece = 100, 000 40 5 S500 On) ake ee serene ee ee 
UE G@ENT An ee eee ee ey Be ae Cae ee) (© eee ae Ly 20000) ee Seas eeese Ne 
isa: TRGB (5 See ae oe eens Bene Shon acoc] Bee oaoeOs| Heer encees 35, 000 40 5 
ATES OYE) go Re LA OO ON Se ereerae seach aclarel lis oreo eie tetera | eee SSS aneaoe 

DISEBIGh ees es ees ose ase 6, 000 20 SINE Sees ce sec eer ert Mae Beem A = 
TDS ENTELR Gg a a Pee [sa eel [aera (pea ae 1005 000;|2a22 sees |S ae ata 

SULT Rr re ree eaten ny hey EE oo nis Smale ante cece coca ones eesclente ses cay 450, OOOs bs Ses a eee 
TEES] Lo eck en aR pt) FE ee Fe 275,000 40 5 
aq a Ee ee ee ae ee ene Tosa OS) 03) Key eae amet Al HDI Te SpA Pena er al | mem, SNE ge Sa oe 
Ber KG hie ee ee ew eae ee ee col Lee ReaD eee shee ee ot cee 40,000 40 5 
PREEERIO TOIT Setar ee es Se nr tN Sa a Ese ats ose nholt 50, 000 40 5 
TT Aste eee ee 2 ese ee ESTO A Pes ee cg ee | ee nee (Se pe a [eg 
MERTON] DISEPICUH .2752 5.0.2 anes eae os 75, 000 40 Deri fae oeee een teal | Cre tt saute a all ath eee nee 

ISMN ee Siar tyes ek 2a tee 2 LSE OO ONE sm ees Eat ee Vesela eens Gener | nny emis | ogee 
PPB ASO Sse ea wee Oe Sak L700 On eaeee el ae Aa ee ee 390: 000) |S ea See 
OTe SCL ine woe sine ae ee a ee USO Soaana eee ponctomtoes 17500 Oj. ate oe ee 8 | eee ae 
7G sa ee cnc ae ea a ee ili eeeer one Poems 20,000 40 5 

Bere IMG LQ) ieee eee ees Ar ete MES Ren eee tere rele we eM Ma eats 250, 000 40 5 
Spree mr oe 8 ote |e ag UH He Ba Oe 50,000 40 4 
otzales:s District U2). .2222 7.82 52.2 15030003 Bee eeeea Bye Deere ei hes) cee ap crap | eal ee 
PERRIS a ae at iy Pena Any rane Sy eee eae SPUN peeseecasa Rasesae one 

Biciricis and 2s 400, 000 40 Bice [i tas eager PRIN oneal Hoh (Da ae We 
(OBES ogo etee sade Beko oe BOR Se eae eo ae eee [empresa rs 50; O00 seo os 5e55|a-2ceeeee 
BERNTIOS = teen as ose fo rae Se ee TDD OOO! 2 as Soca ees ese Se nisae |S oh cee mean ae Se eral eee eee 
ee ACLCDLEL GO seer eee amen ce AS ee Pe ee ee sons e DCU NY) Beeeeeeeece Beeooeaaa- 
Harris: Districts 5 and 62.2---.-.-.---- 212,000 (3) Sal sees ete Ae (i OSes ee ey 
ule TEVQGUNGR IG oF 2 eae a ee as al (ete eee eet (Pe ee] [eee eee ee 250, 000 40 5 
Houston: Districts 1 and 3..........-- WES COU Sas ae AR eR teat [are teres BOA Diy eed |) 
“STING [ee Se eee TOOSOO OH ees osha |P ee ae | Re Gr Re es Snes (a Res Leo ee 
UNE (So chk See se Seige cf ae gage] Sees (ieee eaener ar eeeneesnee 20, 000 40 54 
ee: VG os Be SS SRS ce cn ge pce aL ee eg eA Se a 125, 000 10 5 
_ HEINGH LSS e en eens Satna See ee ee ee eee roer| eran eae YIN Bien sess cel poksessese 
ETS mR ee ns Bere ee a ona oot oat |esceceeeecl-sscee sees 3,000 20 5 
La? SES eS ee 20,000 5-40 5) 400001) 25-232. 32-5] S-t See ee 
_ CARS ce Se See ae ee ees) eee bencerer erred SO000 252s | tee 
“gp SRS, LPrgivomay eyes ie eee oe ae a (ee a (Oe | Be er 100,000 10-40 5 

eon: 
MeIStRIC ES =O oe ee ee es 84. QO 0i Aes ee De ee ian ig Soe es Sree a | as eeepc 
“SPST See SA a Re i I (ee eer (eee ee eae 503000}. 4 ee een ee 

LANA SOR cee ee ener PPS (OU) ee eeasese bonetecsee 200000) |2a2s 2 = 5 |e eae 
| SEDI sossbacnle AR ee Be ee eae eeeeees 150, QUO Este Sees se eee 
“> ISEICUG)S oe ee 150,000 10-40 Oa fcc ae eee eee ee a | See aoe eee 
SBOP ISURICESIL yan As 22 | a lSe seal cock lonntec cee 4605000)| meses 5 | see ane eave 
Seeeerrian-: District 1.26. ... 222... - 100, 000 40 edt Ae eee] Moree ae ol ae ees 
MMMM ITS UTICA eee nha 8 ee ce ones eco cee ne 40,000 40 5 
IPGL | as Se Soc ees ee (eng SOL OOOH Be nasa a lorena eee 
2, TIRSEE US O20 Ei 2 eee Ne ee ieee eee 200, 000 40). 2k seks 
0 BD SLOTS) a ee eee Benen / 100,000 40 5 
BPRMeLO eOISETICts) Wandrogs. 2 soos te PP No een 475, 000 40 5 
RL at et eee ree oe oe TST OOO SA 5 Sets |e ee et ene ree | eee ee ee oe 
ne Se ee em al eS ee fe et GSO eee sere oe ae 
Beer he eee 5 oe eee 2002 O00 sh. 2S CRIES otal Rea tee ee [etree sce liee @eele orate 
nme ren ean fa! 2 2a ity Set oath acce dew slic co nceles 40,000 4 5 
LE Se ees ee PO00s |: See ee PRS UNY NY pie eka aye ee MR aed 
ad) ii eS 500,000 40 Healers | ki See st ghee Bic 
RS LO Se ee Pee eee Benoa aoe ieee nee eer | eee 2505 OOOH ne Se ete G2 Sates 
2b ce ee a ST ae en eee ena iI es RRP NE |p Nie ae 2 
LL EIT. oo as tae the Sete Sa a (SE ne (Pe ee oe) a 376, 250 40 5 
PmTeEvolcoM istrict ti. 2 0. 2. Tse. 1G: SOCs ie ek Ee Pree aR ee Ce bs eel tees 

1 Counties subdivided into districts and precincts. 
2 Tssued by commissioner’s court. 

3 Serial, 
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TaBLE 24.—County, district, and township highway and bridge bonds voted during 1912 _ 
and 1913—Continued. 

TE XAS—Continued. '; 

1912 1913 : 

Counties and districts. | | 
Amount | Term of | Interest | Amount Term of | Interest _ 
voted years. | rate. voted. years. rate. 

. Per cent Per cent. : 
Sterbing suo 8s ces So, Se cole ol ieee eet vane eel | eer oe $10} 00Oypae se oo eee 2 
PAT AIGA ayo ea ae oe ene $1; 6005000) |i oo oe oe aso eee | ee eer 4 
RomiGreent so c5 22 Ik IRS ete clara Miia eens wees | Grae err eae 70,000 10-40. 5 
rin thy 2-District: les? her Sects Stee 50 eA ai me aE Sie ert ee 120, 000 40 5 wi 
Wier oe Ay Syke ES seal vg ee age cA pn rn | et a 150, 0000223429225: \4- eee 4 
Waller: Waller. :.7- 222 ERG cee ee Tee Rae ree | tr vanes i eee eran 15,000 40 5 
WihartonteD strict sty see ee 300, 000 (2) Brea toe Ca ee A 
AWW 0 Re ee tie Nereras etcpmeanie Ses nee U2O HOON 2 ieee Se Dele eV ors cea eae pee | See net a 4 
LON OM as eich S craigs oD wpotein Pe ie aia hse NST ee ot ee ae aS | ee ra 3 1,999 40 5 @ 

ERO Gall eee ya eee eek ee eee Dy MASSOAOG ee eee eee ees wre 65598; SillOhi| = seer eee ees 

UTAH. 

1912 1913 

Counties. 
| Amount | Term of | Interest | Amount | Term of | Interest 
| voted years. rate. voted. years. rate. 

| | 
Per cent. Per cent. 

BOKelC Cries ass ee eee seer ee | $175,000 20 AX ||. 2 Slot Sas e es  E 
Grande eee See Ae Spat er eee | 8, 500 20 5 ck ee eee 
Saneyilamcra: elise Ve eee abe eh Rennes FL Ue Oe oe an Rens eee rare EAL cama ne $14, 500 20) ere ee ee 

TO GAL Aa ou tC meee are ae faiariesesp olla ees oe een 14,500 |. 2 | ee 

VERMONT. 

1912 1913 

Counties. Towns. i 
enone foun ets Rowen peut Inter- 

voted. 2 &s voted. a 23 
| years. | rate. years rate. 

y Per ct Per ct 
ING VolTtsay aleee eae eee a earns a Middlebury2e 05) nee ees | ee $1 500:| Sees |S 
IBCnMIN STONES a= eee I Benning tom Center |e. ase eee see leeeeeeee 10,000 13 5 
Ta grhall td Hae ere cern he oe BEEK Shine jesse | eas eel oe yeas ee TE | ese Se eee 

Shel dom 55 ssh Ee cee ee ee 150502) 45.5.4 |e 

Totalescssa ee tenes | aE oan m [eel I 13,321 |: 2. 

VIRGINIA. 

1912 1913 

Counties and districts. kj 
Amount | Term of | Interest | Amount | Term of | Interest 
voted. years. rate. voted. years. rate. 

| 
Accomac: Per cent. Per cent. — 

PNGLATGI CEs. yee eter ets Serenata | $90) 000)|s2eeeee eee DO. [reece eet Fane See ee 
iE eed eR MM ers oc or ec $50,000 |.......-.. | 3k 

ATIBUStas SOWUR RIVeCK= eae roe eee = 250, 000 30 5p ee eee thet 
Bs runS Wickets: Pees sense ee seek 8410005 Berea De Gl oe ence ae oe | sae anee | Presse; 
Gulpeper:;Catalpactesen. cs] se5-- eel 120,000 (2) Ge eee ce ee Ol 

1 Bridge bonds only. 
2 Serial. 
3 Tssued by commissioner’s court as emergeney bonds. 
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Taste 24.—County, district, and township highway and bridge bonds voted during 1912 
and 1913—Continued. 

VIRGINIA—Continued. 

1912 | 1913 
| 

Counties and districts. ] 

Amount Term of | Interest | Amount | Term of | Interest 
voted. years. | rate. voted. years. rate. 

| 

erect Per Ct 
Dickenson: Clintwood and Kenady..-. $54,000 | 2-30 | 5 SS2 10005 Hee seces sles eee 
EEA MOTNG OGM OMe enon oe ps ee ee eee > SOR eae ie | ae ee 
GUI Ee GC COLAO se nee eee te sane ene ee oe eer \eogaerae est | OF OOO Nese aap eae 
IO ccguelsce Seaee ne ae eee come Sore pe eee een aero c se Pert crevecrs! MO; O00) (eae aa 5 
iMmanenpure: 3 districts. {-_ =. 22-2. 221. AO O00; PS 3e oe 6 G4s000 sat eee 5h 
NABOM ole. dbs cdoced tae cente Ce seat eeen ee eee seams CAE oon se he noes 35, 000 32 5 
Northampton: 

DESTMIUG. 2 Use se cuee i eoaee ea eee oe EAE ON |e eras ase erates | rece eres etsy | Seen ate cae ee Ss) ames 
IAM TO WIN See ae eae ne in 20, 000 30 AE er ae oes | iarseyeia crete hee kee anne 

(ONETAVD e See cge oeee aee 125, 000 10-20 Dr eet pet et el Se erie ale ays om SG Be 
Pittsylvania: Dan River._...--...--.- 100, 000 34 Ba [eoahcnsah, Meee Naa Ne Ea eae 8 
plasket UD MN = esa eS oes 100, 000 10-30 Ey pede OC Se ee Svea. a A et Nee fps ete ee ec 
BE tredp Pee eaTNT OC Kerssppee erst ieeye cients VS See CU Rie ee iy ee Seale wna eee be G45 000) |e e=25 52S: 5 
Rockingham: blainsee) 2. of aes oe 30, 000 10 Oo [each [rere ae A Ce woe 
BRUUIS Sell Ras Se ord coy Ge chert vec Sera [eseacs 5 ONOO OMe yeecese 5 
Scott: | | 

DIST U A LY SaS ke ays Ee eeee| es oer (ae eae [ee ee ee 100, 000 20-30 5 
HIE ORSO Ws eee te ee bana) ey on Ns Re He Naeceie dyn 33, 800 20-30 5 
ICSC Socos Sek ad ACES Seen Ol eek ees JORG Nase ea [eeu eA Ue 33, 300 20-30 5 

Serhybles Marioniandest. Claires. ot Ses eee ee he oe 22550003 Bee ace 5 
Spotsylvania: Berkeley and Living- 

SURED Si se i eS me 9 ee ee ee ee ees 100, 000 30 5 
BIeORG eo econ ayer. he eed ON Os OOO (05s |e tees cltc at | wee ne Fea a ote aT eee ee 
VA EET aE Ds leds cae ea tS 2 ce be NT i eae GOZO00; | Aaa 5 
SESS ETETOR GANT Clee meee een geen Hera ee wee eS Seto | Nee ees 255000 eases 5 
UOT TS Ein se Selec SA Se SE Nea se UR ee ei DU ee] pg eee 260,000 30 5 

Reale resi eawstamt geen 5) SAL hg TSS ANTO Eee eee eS pe 1 40S: LOO sey ee be ee 

WASHINGTON. 

/AVSUATID 5 ee SU a Sit a eee cpl (a 20 ee |e ees ee (ee ee S905 OOOU ema tee ball eee 
RAMs aise sete esa lo ie $300, 000 PAO) Han Gey ealiel9 4 Wicca ses haeard| CORRE See Mee ea I ert A 
Heer e  sk eer ae ee Le Sey See ete Teel] eo ok DOOR OOOH Ea Las 2s Seu eiat ere 
RDP et Ret een ee, Se 3, 000, 000 20 Dg fajnins eter nas) | aia caters e oll eet ee 
Okangcan=: District. -52- 4.2.2. -8 15,000 | 10 LOS | ee ee or 9 oe Salle ae 
SSE IOFERTI SHY =e OL anaes ee a) arse Hh aes ce [ER ee a Go \0008 | Be eee eee eee 

Mantels eo Peat ats ey Se Seat OO0 EL mace Lek GIOKOOO) oe tee es eee ee 

WEST VIRGINIA. 

Hancock 
ISN PUIIGSPS, ce a ee ae reer $125, 000 34 | (Pe Coram (Meee ts sig | ere, S88 ee 
Eve MUbe Tele Ge PAT roe ees te ee 125, 000 10-34 BYE Ganon Ser eee aon eAA anes 

“EET: eg te Fs Sam i cS Bere Oe are ee Pg ge el (ieee ge er $60, 000 20 5 
Marion: 
ETE ERT UN oe Se eee eee ere os eke ull ee ei eS Se alee ee 2 400, 000 30 5 
5 DTaP IOI Gece eee ea IR Ua ee (eee 300, 000 30 5 

| RSIS Ss see suet a oe ee 150, 000 34 Dy Gal see se oe oe S| ae eer 
BESTS SL MOhy Si Peer ee a) ase ot loo ule) 60, 000 30 5 
NaBH. GHearaUPS = AO NS ees a OO eee eae We eee Fee eae 150, 000 34 6 
Mugs Parkersburg. 2.20 Ll 180, 000 30 OO ase eS eal eeapeRiah eRe? facie a ERLE Tee 

TOBE Beets ie 2 ee aba eee DSO OOOH Se os kale see S7OSO00 Fe ae oer |e ere 

1 Bridge bonds only. 

— 
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TELE 24.—County, district, and township highway and bridge bonds voted during 1912 
and 1918—Continued. 

WISCONSIN. 

| 1912 | 1913 
eee ee f 

Counties. Townships. Term | Inter- Term | Inter- 
wou of est Amnon at of est 

years. | rate. * | years rate. 

| Per Per ct 
INSilanda fae airy re dee [Se aeenaee een TE cau) $25, 000 20) aes $25, 000 20 | 4 
Columb laste sie Susan eels Ale ae Se hee rere cee 20,000 QO ots Se Cae Se ace] ee eae | cee ae 
IbNA Ce umes Meni Ls Yeh SMe mannose UF 35, 000 6 7 ee A a teas 
ACT OSSCL2 Wee oo Err Onalaska, Sys eee ee oe ea ois | eee vaya eae plers 11,000 10 & 
Sable Die eee Sa es Renae old Ei uss oes See er ea lates lees weet Wears Le toy eee [ep sedapeoa 24,000 20 45 
MATE ISIEC EE Bet bis ote, ed mca yn aie ergy a VA fhe nna es GIN waa 60, 000 20 Sa iets age ofe lentes Sees |i Eo 2 

SI etal eros RONEN SUL Be oa gy ends 140, OOO; ohana 60,000) .20 4 25)e ees 

1 Bridge bonds only. 

TABLE 25.—Counties, districts, beats, and townships giving complete mileage returns of | 
roads built from proceeds of bonds. 

Miles of road built and planned. 

Total | 
s Counties, dis-_ | amount Bitu- 
State. tricts, Deas, and moles to Ee - mi- Remarks. 

townships. an. I, and- gaclig ac- |nous! w:m,,. 
1914 clay. | SfVel-| adam. | mac-| Total. 

ad- 
am. 

Alabama....... AGU Sa eee eee SI OW TOY Weta esececleosace 100 
IS 1 1OCKs eae a 160, 000 95 DOG SMe Allens ees 100 
Dallaste wet 410, 000 44 IDS ficial aesiare ergs ate 197 Includes 16 miles 

graded. 
ETM Ones as eee 170, 000 35 DOr Hee eae ae 111 
Jacksonzacene see ZoosO00|\ta ee 32 ZON an ones 108 
Marshall........ 130, 000 35 30 AL Bias ee 75 L 
Mobiles see 2s OOK OOG| hee eke PN MA sere | Seether aller anal 42 About 1 mile of 

bituminous 
concrete pave- 
ment; 5 miles 

' of chert gravel 
and 36 addi- 
tional miles in 
course of con- 
struction. 

Morgan... 240, 000 4 1 GO) see veee 69 
Pikosoes ay: LOD OOO hee Or Ee eee ese ea eee | eae 230 
EVUSSell tie 100, 000 63.5 P55 | eae ee eee 65 
at cee SL FG 85, OOO SS seer. Shag es VE Se aH eve ae 85 

VAMIZ ON Ana ae |e OULITI De enero 9005000 | Hee 150 Orie 200 
Arkansas...._.- Woodrui: Dis- SON000|Be eee Gita Cee es eae a 29 23 miles of graded 

trict 1. road. 
Calitormian +2 Glenna ee st sees 4505000) eeee TCO sic |e | eee 160 

Kernaness eauere 2,900!000|-2. se a2 Se S345 eee 339.5 | 118 miles graded. 
Los Angeles..... SOOO OOO | Reem cae ese hel eee ene 248 248 
Orange sae. TSO NOOO Eek oe ie eens tel tamer 107 107 
Sacramento. .... GCOOHOOO Sete Lee oes eee 104 104 
San Diego....... iP 250 F000) Siar Cees RMN Rhee nS ee ees 450 Mostly surhiced 

with  disinte- 
grated granite; 
44 miles con- 
crete. 

San Mateo...... 12985000 | hese ee ee 20 Ce ol eer 112 44 miles not 
specified. 

Delaware....... New Castle... ..- 1, 285, 000 60 2.9} 161.66] 2.06 226.62} Of this amount 
$275,000 was 
used for 
bridges. 

Hlonidaseeeess.. Columbia= 22 40, 000 SO ea a he eae ee 86 
Hillsborough 1 A003000| eee Walkie ae coal eles seca 70 Brick. 
Manatee ........ 2003000 |e sete: alee name Odes Ne hte 64 
INSSSaUSes ee GO 7 OOO | Ree ares eee Tce ee es ee eee 22 Shell. 
Oranze-a eens SOO; OOO fs Me ners er ree Ses oa er 80 | 65 miles of brick; 

rest not speci- 
fied. 

Pascoe yeas L5G (000|se ke ee cere SOU se 30 
Shin Delete at es 74110) 0,0,0) RSpe am OB eames icone SCA NIU RY aad 50 Rock 25 miles, 

marl 15 miles, 
and shell 10 
miles. 
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TABLE 25.—Counties, districts, beats, and townships giving coinplete mileage returns of 
roads built from proceeds of bonds—Continued. 

priate halt 

State. 

Minnesota.....- 

Mississippi... .- 

Montana......- 

Nevada........ 

New Jersey .... 

Counties, dis- 
tricts, beats, and 

townships. 

Assumption... -- 
IDSSOKO- seaenae 
East Baton 
Rouge. 

Iberville: Dis- 
tricts 1,5, and 

aS PChes. sa cessee 
Lauderdale ..... 
Neshoba....-.-- 
Prentiss: Beat 1- 
Yalobusha....-.. 

Callaway......-- 
Lafayette.....-- 
Lawrence: 

Mount Vernon) 
Peitiss 2-33: 

Onmsby-s-..—.- 

pussSexe 22 2- » Beet 
_ New Mexico....! Dona Ana....... 

02448°—15 6 

Miles of road built and planned. 

Total. 

Remarks. 

% mile of brick 
road. 

Bridge bonds, 
$25,000 

$ mile of brick 
road. 

83.5 | Includes 80 miles 

Total 
amount Bitu- 
weit to ee ‘i mi- 

an. 1, and- ac- | nous 
1914 clay. | GT@vVel-| agam. | mac 

ad- 
am. 

$75, 000 1 AS re aerial ee arses) eras 
1205 000/22 55s-2- GO SiGe ass eee 

1S SoO tee ots ae pee SO boone 
BORSA Ojos 2a sae 10: 34)r 

PAY PAN) pee. OA Se |e Sc Te a 

11 DEAD5 ee ee oe 12 15 8 

905000|E--2 25 3- 27 Sie eceaes 
i100) 000|/Baeces == 20 UO See a5e 
TER BOO eee | 2 nae D0 meee 

VBR eeasesee 76.5 HOW ese 

CIO |e DI bats} |) ean 5 
Ripe ye ewue'sa Osa Ora | eee 
1895830 Rees S454 ae cae ae 
636, 656)...%...| 204.38 CeO ee coke 
3415200) Ree eee 273 Tye dle ae 

GOSO00S Fee ee 14 (jet eeaae 
PAN AG Se Ree a ee once (Die eesae 
GIS 269 Pere er |Pee neers, Bk eee ses 
68200) eee GY rab ee Sees nga 

SONOOO | Raeeeees eee, ee OPES | eee 
865000ese a CGS Pol ee eee a ae a 
GOROO0| Sais | Seen | Se ne ae eee 
225000 eau Lyric | ee xr nate ls tae 3 

14329 eee eae QS 5s | eee ea ener 

OOS 000s ease ee 3 14 
UCN Soe seee lS RRB E aod here 

100, 000)_.....-- Ae eae Se eae 
40,000) 20 Li Thee [aie a ee 

SO00S000 | Siaese es |e cee OOM Sees 
7005000; Sh. 141 arg: tose 
1003000|=s5-5—- S5i) lene ee eal qecres 
1100; COO aan e- 32 SET meee 
DOR0C0 | asaeeee 10 Se i ee ee 
Sep UU aesoesoe 6 Gi ieee 

PAA U OO (UU) Bee Bes Va we Beg eres ate ile oars 

SOS O00 aaa ee 6 Ayn tee |e aes 4 
710) OD SeePAD 0) Sees eel Bonieeei| ase aae 

S00; 000s 2= ee iON es | eats ela ee ee 
GONCUO Ree. (bie ua |e ences lee ee | eae 

2s ONO |e 40) pa ese = ee | ene ie See 
3503000232) -20leeec sees Ti) osece 
NOD OUU csecesudlloasescss 28'S |Reenee 
40,000)........ QO ie See seers | hee 
(ANE) mE Nini tte we Real (les eH 2 as 
ASSGOOl es 1104: |Saveces alten wae Bale cae 

100; 00052208552 16 12 Pie tuo 
1205000 |= = ee alesse ee si Aves Se 
D0,000|Fatee See |t eres aes a] eee 

2005\000)s222225- 15 AD eee ete 
105, 000/420 DU isl eerie oho |e es 
20. 000| Sees 400) Ce) a22 ce Sale ee oe 
PS OOO Wi woV oe sit] = sacar | ies kas | eur 
40, G00 (fre Wi leieese ee die WS PR 

307. O00|= sel Gi i/lores ese 

AZ O00|bes- 2 =. 20436) Seer S Fae 
TE RAGS OSE ooo is es Wie 

200% 000|- sauce fs oe dee a 9 ae ae 
5 AOO|E ee es | eee 2G ares: 
100; G00! 2222 AQ? oe eee lire 

of concrete; rest 
not specified. 

25 miles of clay 
and 25 miles of 
shell. 

13 miles of con- 
crete road. 
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TABLE 25.—Counties, districts, beats, and townships giving complete mileage returns of 
roads built from proceeds of bonds—Continued. 

State. 

New York 

North Carolina. 

Orevon sense 
Pennsylvania. . 

South Carolina. 

Tennessee... ..- 

Miles of road built and planned. 

Total 
Counties, dis- | amount 

tricts, beats, and nore ee 
townships. an. 1, and- 

yi 1914.’ | clay. | Gravel. 

Hranklin see. $5005000 pee aes aa ee 

Alamance. .....- 2005000) a Saas erer see 
Cabarrus.......- 1455000 |eaeeen= | 15 

Cumberland..... 40, 000 GD) Seocccus 
Edgecombe: 200, 000 ADO Ri se vaicte 

Districts 1-5, 
8-11. 

Gastonese eee 300, 000 LO?) ee 
Guilford 22-4422 300, 000)... ----- | 15 
Haywood.....-.- 60, 000 iL) 2 

COE oneal 100, 000 8 84 
WRN Ss osdaccac 2035000 |-=aes ee 200 
Hayvetbesaneeasce 9095000 See a= 421 

Franklin. --.--.. 5135260)2--- 2-5 - ee eh ae 
Geaugate eee 202 000|Sss2sse- em acusine 
an COCkee =e a= 408, 000).-.....- | 2 
Baehlara deere Cpe peeshens 2 
Hocking. ==. -. HOW isscageos| 2.5 
IWICkin Seema sees CON WUD sddcccsclessscces 

Mahoning: Dis- 150000|2so55 522 [eee TE 
trict 1. 

WIGS sacassane 2 34s (G00 sees = 454 

Montgomery....| 477,000|.....-..- 15 
Morgane eae. AQNOOO| Meas | Reece ae 
IN@ de cscsutoose 21S (01010) Ceiaiors a alleesene oe 
innebleeeere sacs IOI iste Ss Salles eae 
Mrompull sea (oos000|Raeeeee- 10 

Jacksoneeeeeeeee KNE OWN csssksallesaces se 
Allegheny....... US COO OU sdbeesolooconsds 

Carboneest eee OS O0N asansacs|losnoodce 
IDillonsseeereees 100, 000 HO \cecunose 

Campbell: Dis- 200000 Snes hee 32 
tricts 1-5. 

IDicksonte=-. eee 2508000 |haaeenee 100 
Hamblen....... 3205000 |Me as sas cae ee 
PROV Kes sashes ers 4005000 2seeeee 110 
iBavlOnes eee 100, 000 SSi Ree eee 
Bell: 2 districts. 2005000(2534= 90 
IBOXAT A ae see 1, 250, 000 11 230 
Bosque: Dis- AD 000|S2 22a: 10 

trict 7. 
Brown: Dis- 150, 000 35 60 

trict 1. 
Comaleeeereea 1535000 Seaeneee | 50 
Cooke: District LOOKO00 Rese eea= | 28 

il 
IMMIERGO Se cuaoeec 617, 000 10 3 
Freestone: Dis- 50, 000 AM Gees tee 

trict 1. 
Gonzales: Dis- 150, 000 35 40 

trict 1 
Hallieee eee seee G5 000ame ames 15 
Hays: District 1. 87, 000 6 30 
Hills) Precinct) -250;000|Sa2 ee 80 
JaACksOness eae 124, 500 PAU OEE tues 
Jefierson........! 809: 500 eee ee es eee 

Bitu- 
mi- 

Maec- | nous 
adam. | mac- |’ 

ad- 
am. 

CNS eI a 
12 6 

OOF oil eae 
MOS -lsceacc 
30) alee 

Vigor Wee nes 

32 30 

00m teeees 
1D | ies ees 
Seale tere 

Oot ieee 

ici |e ees 

IBS eee Sse 

55 1 
Be esses 

aNobii 
TENG ioe keer 

bea eee 52 
604 78)! 134. 1 

1ORai Ae 

OO ee | eee 

oy alee 
15 2p ul eee 

Savookas esas 

Pt 55 

feck Cee 5 
Oy Polke 

stl O ep enna 

1[Tncludes 68.1 miles of bituminous-gravel road, 

Total. 

— ee) Se a) or ~ 

Remarks. 

Gravel and mac- 
adam. 

Also 10 steel 
bridges. 

Of this amount 
$9,000 was used 
for bridges. 

3 miles of brick. 
2 miles of brick. 

1.5 miles of brick. 
5 miles of con- 
crete and 33.5 
miles of brick. 

Glutrin 2.6 miles 
and brick 4.6 
miles. 

Concrete 1g 
miles. 

Brick, 1.25 miles. 
Concrete, 6 miles. 

Concrete, 2 miles. 
Bridge, $85,000. 

$550,000 bridge — 
bonds. Con- — 
crete .62 mile, — 
brick 74.86 — 
miles, and 
plank 22 miles. © 

Concrete bridge, | 
$17,500. 
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TABLE 25.—Counties, districts, beats, and townships giving complete mileage returns of 
roads built from proceeds of bonds—Continued. 

State. 

West Virginia. . 

Wisconsin... ... 

Counties, dis- 
tricts, beats, and 

townships. 

Jim Wells....... 
Leon: Districts 
12eA ONO. 

McCulloch 

Taylor: District 
1 

Waller 

Dickenson: 
Clintwood..... 

Nelson 

Orange: ee 
Rappahannock: 

Wakefield. 
Rockingham: 

Plains. 

Dis- 

Marion: 
Fairmont. .._. 
Mannington... 

Florence 

Miles of road built and planned. 

Total 
amount 
voted to 
Jan. 1, 
1914. 

Sand- 
clay. 

Mac- 
Gravel. ARinTo: 

118, 000 
150, 000 
30, 000 

405, 000 
50, 000 

150, 000 

25, 000 
300, 000 
215, 000 
120, 000 

54, 000 
32, 000 

105, 000 
440, 000 

30, 000 
35, 000 

200, 000 

175, 000 
30, 000 

30, 000 

960, 000 

ANDI 22 Res (eel A ear a 
Sonia lewebatalicce aie face te 
38 000 
60, 000 

63, 982, 720 3, 006. 4315, 030. 62)3, 497. 76 

Bitu- | 
mi- 
nous 
mac- 
ad- | 
am. 

Ou 

Remarks. 

Includes 48 miles 
of graded road. 

Proceeds of issue 
to build 3 toll 
roads and 8 toll 
bridges. 

Mileage built 
with proceeds 
of bond issue 
and joint 
county and 
State funds. 

Includes 82.8 
miles earth 
graded. 

[atte and 
brick. 

1Tn this total there are included the following: 

ie a INET AEE rne ce | fe Mae ON hee PTE PUR ol See Te el i ey Oe eas on coat 
ep rere nS on thie Ser te oe Feats ee ea ee he eS 

i 
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TABLE 26.—Townships and towns ' giving complete mileage returns of roads built from 
proceeds of bonds. 

Miles of road built and planned. | 
| Total 
amount 

State. Counties and townships. | voted to ats Bitu- 
Jan. 1, and- | Mac- | minous 
1914. | clay. | ST@Vel-| adam. | mac- | 2otal 

adam 

Dinoise2. 2 Carrols WiySOx Sa o202 a eae oe SS -500N a cece seers 1 es liber 15 
hee: Ashton eter see aaeee nese |= 4 4a QOO NE eeee | eee 125% | eee 12 

Indiana.........| Bartholomew: 
IER GROG Se tee teeta | 855; 50 0c eases PS35ti | seh |e eee 18.5 
Wayne.....- eae Oy det toe ecchne Gy eaters. iW Aprende cme ca. 17 

Clay: Sugar Ridge............... 545, (260 joee oa 343" | eet es ee eee 343 
Daviess: 

IRCOVOle eek ieee ae eee eee PAB) Is SaReee Ooo y il seen | Rees aes 5 
Washington lie. f.ce.. sess O13. O88 s|eeeseee= 299.62. eae eee ta 295. 62 

Gibson: 
Celtersecncemcncecme ee eeee a 48. AGO i228 = =5|Ssa5seee Los Jeviahee eee 13 
JORNSOR Ste epee ee eee HRY ee ceogsa|ecoos=ce LG Ree. S See 16 
IMOnUSOMCLY eee eee eee GL O208 |e | AL a hoes 41 
Wabash sie tar oe Weta ees 21 OOON eee ee G50 sea: See eee 6.5 
Wihite "River a2 02 tests Shs 8304 easel ee eee Poder Mi sere pak 22 

Hamilton: 
Wallereekr sca 8e.- Neces sees ce PAS URL | oncece 20) svBleeeeoean aan eee 20 
Washington seme: ese meee ere GF GM |sosseces gd teal Vo eee [A wk Bc 35 
Wihitewivers seers 2 .ce- ease a COLORS |lbccaoace Ua aerial beskoece 50 

Elenny: sire nich ea erent 14: 000} eeee Guta siete E Te ee ee 6 
Huntington: Jackson........-..- Syne WS | Ba oesors 8 a <2) ie eee 11 
Knox: aVincenhites 35-52 = -secsee a 189, 360 |..------ 90 i |seeee ih Reece 90 
Madison: Fall Creek. ---.2_---.-- 62a aepeecer Pa Me ea oe Bete ae 2.5 
Marshal: Bourbons = 222s. s- =e OA ME) Raeeneel Baas eee 8.5% )] Sek ee 8.5 
Shelby: Shelby: senses cee ce a TORE Ae ceasee Soi lan tee Be Eee 33.5 
Wayne: 

Franklin and New Garden...-. (PARSE oc ocoee 7 Se er | ie SEE 2 
Greene res caer een eee WPL UN) |esescrSrlisesscsoc 225 eee 2.5 

Massachusetts.) Hrankline (Gilleos. 222522 te see ee ASSO OG Soccer 250 Cee ee a eee 2.5 
Michigan ......- iBaragas Covingtonee sess ae TSIOOO St 2a 8 DAREN tates. 10 

‘Berrien: Wincolne see ee ee eee 20; O00!) 252--= == 2.5 Sah (antares as 5.5 
ClaressRed din gyn es seen eee 3.0003) s2e2 22-0 VE aOe Ene cee Reese heats oe 2 
Delta: 

PORGURIVeLS sense -n eee mee SHUN | poseeedel iconccore Oo ot, eosaeeee 1 
Wiel toon eee eee TOROOOs eee sealer G35 al BSE SEB a 3.5 

Gogebic: Marenisco - (--=--2. 222 .- PAD) ae Renee an ee eh 8 
alee HN Worthe= se see eee GO00t sees ee 32 |paeoees4| Coe eee 3 
Monroe:ebediordesc5-- em see 39 000i Sees elee see LE 6 eee li 
Oceana: Hart: 228s ee Aa O50 eens oe eases 7.851| S22 eee 7.85 
Osceola:iOsceolal sse=s=s-e 25, 000 2 Sa lO i chee eee 28 
Schooleraft: Muellers:tes0-255-e 6,000 GSS. 2s Pee ee | eee 6 

: Wiexford:-EHenderson =. = =sss- es 2000N ee -a-e= 1-73) 25 Sal eee 1 
Minnesota...... Cook: 

Colville cee rea: Sate 12,000 15 fo SoU eer eee 15 
Maple ill hee ss. See eee oe 15,000 10 | 72% so eease ee eee 12 

Ttasea: 
DalsOm 2 soe 2 teeta eee a ae 20,000 T22)2). 2 Sees eee ee 17 
Marcelle eabet cenmeeracs aan 10,000 5 Bot ee ee ae See ee 8 | 
Trout Wake- See! 2 see eee 8,500 10!) 2 Soe ee eee 10 

ROSeausiS DLUCO nse meee ee eee 5,000 2 | 22S. oe eee 4 
New Jersey... .- Burlington: Pemberton.......... 1050008 eee Sak [os cee ee Se eee 3 

Cape May: Lower................ SOOO eee 3: a eee eee eee 3 
New York...... Chemung: Big Flats.-...........- AO GAY eeeeene alter nee B.S Fibeesseee 8 

Multon:sCarogase. se ee oe 350000 oes eenee 5 4.5 2 7 
Westchester: : 

Scarsdale ta: hc sats $47 S500 aceaeoe loca 13 7 20 
Wate ceececonseseer OURAN) Resnasonllessaoose 17 6 23 

Ohio......_.....| Ashland: Montgomery........-.- 98\000/2sa2 33° 0 (|Pc as geenloaomeres 33 
Belmonts: Works -. ees cere meee 32000}. artes ees ead onl eos oy) 
Crawford: Whetstone........-... PUB ON eee somele 130: Hees Ses) 130. 

uron: 7 
Norwich passes. sp aon 46,000)|22 22: 22 |Reeesee= 10.75 ||2eeec 10.735 
Shermants73 Sa. eee een 40; 000122525022 See 10525 een 19.25 — 

orains Colum biatssss. assesses OY SN 0) ereeses| socsooce Gee leaecenes 6 
Mahoning: 

Poland: <x. 25 e204 == Se ee eee ee 115:000:}5:2662-2 [2 222 oc ee | Senne el eee 3125 
Smith: {22-3 eee eee ee TKSCOSCOLS(ON Preece ural pseu elt Ra (sae 35 
Springfield te) .25 Sat peers 90: OOO; Sema eae seers pa en £7.33 

Medina Medina sss 2 ae 127, 500 AU hs xem ee 14 se ese 55 
WOttawa: Catawbaseenessassseeoee ! 20,000 5: |= 74 ee ee eee 9 

‘In New York and the New England States the town is synonymous with township. 
2 Concrete road, 2.25 miles. 
3 Brick roads. 
4 Brick road, 6.33 miles. 
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TasLE 26—Townships and towns giving complete mileage returns of roads built from 
proceeds of bonds—Continued. 

Total 
amount 

State. Counties and townships. voiced to es 
an. 1, and- & 
1914 clay. | Gravel. 

Ohio (contd.) ..| Richland: Weller....-.......-..-.- $422 000i eeeeneee | eeee eee 
Seneca Bloome: =. .o:4554--sa4 PHEOW |eebensos bosdouee 
®rumbulls Wiberty----4-2 5-55 5--- LOOK OOD) osm colloossiosa = 

Pennsylvania...) Montgomery: 
(HOrsham ea Poreceereee seas 20; OOON eae a|acseeee 
Wiorcesterses sec cece eee eens PPL BNW |acosoeso bosoaase 

Warren: South West..........--- 20,000 eA ae on 
Wisconsin .....- La Crosse: Onalaska...........-- OOO |laeasease 10 

Sauk) eltoniteae eee see TGR OO ON es | Pare 

Ota oes Le men R Fae 4, 623, 625 117 |1,153.87 

1 Brick roads. 

Miles of road built and planned. 

| 

8 | Bitu- 
| Mac- | minous’ 
adam. | mac- | Total. 

adam. 

Ghee ees ees 8) 
Ae fe fy | Ce) Ea ob 14 

ee Rage [ay eat 19 

Geb tele eR ee 6.5 
aye hy ellaree ee ae 5 
PH a \ eee 6 

Sea ees | PARR een 10 

Ae ylee re | 4 

277.35 | 15 [21,602.30 

2Jn this total there are included 2.25 miles of concrete road and 36.83 miles of brick road; total, 39.08 
miles. 

TABLE 27.—Summary of all highway and bridge bonds voted to Jan. 1, 1914. 

County 2 
State. State bonds. | and district tows ee 

Ord Saya ces 

TID oe Se ate SP i os ee ena a A ace CES ne need oe eee et Se a en Son 25 00k Sarees 
BAEZ CSET See eye NU rae na eh RNC wh eNO) aE Reet cage ue (LA eka eS 2 2 as 8085000) Eaeasese ae 
TSR TOSS a, SS a ls aS SI oe te ee | |e ee 12S FSF | Pease ae 
> LUTON (2 SIT ara Se an ne ta ae st) of eS ee Oe ea $18, 000, 000 1ST OSOLSO0R eee es 
BOE AG OMe seen eet ns th anny SOME AM Cre eo ei Uh ie ie Ue acre Sa ee 134.700) ease 
BESMOCICUp eee teet oy oti co ce, AR AU os ey Ta bold be Tay 1OFS003000% |B tseeernnee $576, 500 
_) LLDAWVDIGL we pee Be re et Sere a Ee i ee Cn pe ee | ec eee 139550008 See ee 
TUDE Coc go Sale eee ee Is Sh eee RON S| bie Oe ee ME fe2S0 0007 Saas e ae 
ETE nc ot 6 SG SS Se NE EO se i Tel sca gee ea rR ae on a 1S 7 GSO00 8 See 
HEIR sec ce SSE See a ee EB eae ne a ae ne ae 505, 000 122 SS 7c |b ae eee 
EROS 2 soo SSS Aes BOSE SS Oe Ole Ea EE eR ee UE eae en erie ea OE oe 420, 320 1,618, 634 
| ADT clo Gees Shee Ce AE eee re seep ee eee eR | | ete aE nee oe 18,072,049 | 35,837,348 
Rear nen ante ty ie vein eben na eros bl es A a ab ASOOGSS1 AE Aaa 
TEMES. cbe Uh SB Sees eee aa Ve nee 1,132; 375 677, 065 
TUTE BERS 55 teh Pe ea ee ce aR ge) oe TS 759. 872) | aoe oe 
SELES LATA ep en yan tee ee iti ae yO eee Re hye Do hae YO cs eae JE 932° 8408 | See ae 
oo HG. 5 Sod SSB a eeee te een Ie ere a 20003000) | Rae eeeeeeeere 78, 000 
niente ee Le a ee 9, 170, 000 75ORDO0! | pees ns 
REISS AG HTISC ULC meets eee ee ee ee ee Se te ale 14, 365, 000 813,000 650, 473 

VAROEETD SoS Soe See se See ea Pe a 6, 382, 152 1, 926, 135 
RERCSG [Tee ewe entra bore oo ads we Os eke ee 1,388, 350 982, 805 
0 STN TL 2a Tag eae © en a Sa SS 7LOSS72a| eee ae 
| USELESS oo SR Se ei aE ge re ge, (ee 1, 721,500 65, 000 
(LU EEET ID; sas SS RS 3 ole DS 0 a ra as eet 252395 600Gh eee eee 
2 PES 25 Seis ck cnc er ne ee a Re ain ee (ng 553, 500 246, 170 
RE tid ee ee eine eat ree et! et a Eee eg ed ee ee ed rps 000 0 Saeeeeeee ee 
SET DNS LOVES Spo a a | 12 300! 0007/52 aes 40, 000 
REPMNUDES Guarana Mec Le Se cand Big OE el pe Oe ees 14, 386, 782 760, 600 
SL ELELED a. Se oe a a ae 500, 000 2465500) aae eee 
8 ON OER ee a 100, 000, 000 9,097, 923 2,631, 165 
SE Chia ay ae Oe Fete i Da Si tee ee tae ea Me ee See | (a a 5, 541, 273 2,751, 300 
EUS Ceh i Trey er Bee ee en ea ee a a 6350005| 2a 

epee aan Menke Mt ay es sh i ae el oe 30, 241, 828 5, 283, 805 
LIAO Lo a eS Sata ae eae er | ee wa ee 1, 440, 000 382, 288 
TTR oe ces Re ga RI oo eee EON ec 281505000) | Seen eee 
ES WINPEYEUID SpE ce os A ae ag | Lae 24, 839, 050 2,333, 609 
Prep ISS burt (Meee ee see ee i ee ee 1800} OO0N Seen ane tee 265, 000 
SEMEBIEES AT Ch Iris ep el See ey de Lae eee oe ha Se Ee es Ail OXGO0} |Saaeee ee 
REE TRS emer er i Ge eae ek ele 77, 300 3,500 
SSE beget SE pe Be a coed ae 1256 7AS298n eee eee eee 
na nm Mato me gre te Ho ei a Ue a ee 245960; S3Uii|\c sci nctecioee 
De cecil so clk ee SR 5 ae a 260, 000 4406500) Se sesee a2 
ES sa sre nbn nce ei i eee sn EGS pea, ree yee et [ae 2 17,321 
OE Lo ke Re lee Se eee G865240Di i = saaeen ae 
RS eS ee ere ere 190, 000 ASANS* 2622 | Naaeooecenee 
Damper eee Oe Re eI A ee, SESOO OOO Noe ree, S 
SENT 5 1 Sk eg Sa eg ee ee Ae | 244,000 27,000 

Su ENENPM ce oR i ig a 158,590,000 | 229,403,355 | 57,153,718 



APPENDIX C. 

TABLE SHOWING COST ELEMENTS OF GRAVEL, MACADAM, AND BITUMINOUS 
MACADAM ROADS IN MAINE, MASSACHUSETTS, AND NEW JERSEY. 

TABLE 28.'—Table showing cost elements of gravel roads for years 1908-1911. 

| Percentage of | Cost per mile of equiva- 
| cost. lent 20-foot width. 

| } 

ea | : Length| Width | Total cost : F 
No. Location. (feet). | (feet). | of work. Dae ee 

and eee and gee Total. 
grad- 8: | grad- 8 
ing. ing. 

1908. | 

IajiCamaden; (Mora tcne tener a 1,400 26 =| $1,795.07 | 69.40 | 30.62 | $3,612 | $1,596 | $5,208 
DSM ASt pont, | Mena see ac tein 1,900 | 25 1,634.00 | 50.00| 50.00| 1,816] 1,816| 3,632 
SU PLishonsaMen eae eae 1,800| 24 1,703.63 | 52.53} 47.40] 2,189] 1,975] 4,164 
4. Presque Isle! Me-- 22 22 5.-25 1,115 40 if 526.958|) -465352|2 153-50 |= Ll GZGnle le oaG 3,614 
Del eRachmond= Mee ie eee 775 36 1,066.91 | 53.90| 46.10) 2,165] 1,858 4,023 
6 | Rockland, Me......-........ 1,250] 20 2,382.17] 70.30} 29.80] 7,078] 2,987] 10,065 
7.| May’s Landing, N.J.....-.-- 73, 603 16 37,416.42 | 34.38 | 65.62] 1,153] 2,201 3, 355 
SilsRedshion: Neds toe on. 19,272| 12 | 12,607.26] 36.64] 63.36] 2,108] 3,648] 5,756 
Onl eatckah oes Ne eee ee re 17,946 14 25,558.10 | 54.96! 45.04] 5,945] 4,834] 10,780 

fOj| eMalaga iN. Sees one 30,307 | 24 | 14,040.13] 29.46| 70.54 600 | 1,436 | 2,037 
is | MEFaRA Cres Nic Jiee eer oer wleesos 20 9,961.89 | 63.89] 36.11] 1,887] 1,068 2,955 
27) harming dale: sNe des. 22. - = 15, 840 20 9,232.61 | 34.78 | 63.06} 1,070] 1,940 3,010 
13 | Eatontown (1st), N. J..---.--- 17, 160 14 32,439.77 14.01 | 86.12} 1,980} 12,285] 14,265 
fi cBayheads iNeed yee ee ee 24,662| 24 | 25,950.75 | 36.63] 63.34| 1,695| 2,950| 4,645 
iy pPakohursiaNewore 5. saeeee 33,448 | 24 | 22,955.98| 55.57| 44.51} 1,677] 1,343] 3,020 
Gt eA dines Ne de aee se eoe eee 7,001 | 20 | 11,110.11] 56.71 | 43.28| 4,752] 3,625| 8377 

1909. 

i7j-airfield, (Mose). /5- 3262 1,819| 15 1,165.35 | 74.11 | 25.87] 3,353] 1,166] 4,520 
18 | Falmouth, Me............... jafvilps Ol 1,021.12] 85.51 | 14.48} 2,842 480 | 3,323 
On elayi lio! ~ceske eee eae 1,100} 15 1,386.71 | 77.06 | 22.94] 6,833} 2,038] 8,872 
20 | Presque Isle, Me..........-- 1,100} 40 | 1,500.45] 56.27] 44.39] 2,039] 1,600} 3,639 
Sie RocklandesMosns-: ee reres 1,600! 23 2,366.01 | 62.00] 38.39] 4,201] 2,603| 6,805 
22| Sanford, Me........ i elo 2,425 | 22 2,773.71 | 55.22] 44.89] 3,017 | 2,454| 5,471 
23 |-English Creek, N.J......... 35,481 | 20 | 15,061.12] 38.94] 61.05 873 |. - 1 368) |b ae 
D4g\eChestnut INeck.vNe J22- =. 2,745 27.5 | 5,697.15 | 85.44] 14.58} 6,805] 1,161 7,967 
25 | Schellenger’s Landing, N. J..| 11,066 20 12,258.99 | 54.37] 45.62] 3,225] 2,670 5, 895 
Gal GOSHCD EN pues aes tee ee 13, 743 20 10,688.66 | 35.40] 64.69} 1,451 | 2,655 4,106 
Dae buckahoewiNide- na shea 22,513 20 24,544.00} 53.10, 46.91] 3,055; 2,700 5,755 
2SulsR1ONGrande. INewWe se ee 15, 348 20 14,556.54 | 34.17 | 65.83} 1,711 | 3,300 5, 011 
JOneCranbunys Nas eee 12,994 20 5,912.88} 40.37} 59.63 970 | 1,432 2,402 
30) | Allentown Nees 2 ane 19,668 18 13, 439.93 | 36.78, 63.21 IBCyeh | OLS 4, 007 
Stal WwakewOodseNe wise 11, 404 14 8,448.00} 36.08} 63.92} 2,014] 3,571 5, 586 
32 |sLakewood, Nukoo 2 15,137 | 24-36 | 15,048.63 | 54.32] 45.68{ 1,900} 1,600} 3,500 
333| Barmsporos Neg ase 17,476 | 20 | 12,589.80{ 41.15] 65.99| 1,565| 2,510| 4,075 
BAc| SAMoway NGUeat eee 25,132! 20 | 21,100.29] 55.56} 44.44] 2,462] 1,970| 4,432 

1910. 

Sle Ae uUSta, MGs 2 ae See 3, 500 21 2,727.64 | 13.49] 46.78 529} 1,833 2, 362 
S6ueBridaton, Merle es senses 2,500| 15 1,657.69 | 71.04] 28.96] 3,312] 1,366] 4,678 
Halal Gens CMG: eva epee 1,300 21 1,883.25 | 21.56] 78.48) 1,569] 5,714 7,283 
38a Dexter Mer ie eee 712 21 1,239.67 | 42.37] 57.63] 3,714] 5,038 8,752 
Soul bastport, Mere tae eee ere 2,375 18 1,128.74 | 56.61 43.38 | 1,575} 1,208 2,784 
40 | Fairfield, Me..........--.-2. 1,500| 22 3,786.74 | 63.74 | 36.27] 7,545 | 4,390] 11,936 
Aiton GOTHATN WAVEG So eter ea tobe 1, 250 23 967.70 | 31.50] 68.48} 1,119 | 2,434 3, 553 
42,| Kennebunk, Me......-22:.2- 4,996 ie 2,435. 71 13.31 | 87.00 427 | 2,023 2,450 
AGalpishon, Me ls0. eae ee 1,800} 24 1,053.02 | 37.65] 62.35 970} 1,605 | 2,575 
44 | Millinocket, Me............. 1,500 30 1,071.32 | 29.97} 70.30 756 | 1,760 2,516 
{RENO MMOL URL ee ome rt ce 1,500] 21 1,018.30] 36.99 | 63.01 | 1,214] 2,150| 3,364 
46 | Mount Desert, Me........... 1,030 22 1,370.47 | 85.22] 14.78} 5,456 945 6, 401 
ATalNOE WY» IMG ssee: 2 eee nS 23 1,028.61 | 90.65 9.40 | 3,836 398 4,234 
Aaa OronO ey MGsse ie eee ee ee rye 1,800 25 1,043.20] 68.21] 31.80 1,670 Cis 2,449 
AQ sIMPAnisi WMO naa eraser 2 anc ae ete L450 25 1,080.00! 24.06! 75.92 756’ 2,384 3, 140 

1 This table was compiled from the annual reports of the State highway departments of the three 
States concerned. Geographical names given in New Jersey are sometimes not names of places, but of 
roads or streets. 
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TasBLE 28.—Table showing cost elements of gravel roads for years 1908-1911—Contd. 

| ji 

Percentage of 
cost. 

| 
- Length} Width | Total cost ae 

Location. (feet). | (feet). | of work. | Draim- 
ae Surfae- 

d F erad- | is- 

| ing. 

1910—Continued. 

Presque Isle;-Me---.--..-:-- 1,600 21 $1,675.05 | 41.92] 58.10 
Rockland Mess oe Se sno ac 2,000 24 2,193.74 | 88.16 11. 84 
SaTMOnGs Mess 2s kee see a2 1,900 26 1,860.29 | 32.15] 67.85 
SCarbOro7 Meenas = ees eae 2,000 21 1,048.13} 19.11} 80.89 
Wiatervaille. Men... 2.22 22 1,800 29 1,803.05 | 24.7 75. 26 
YHOO, Wik Seago seases an 1,360 24 1,738.48 | 42.49 | 54.66 
ColoeneyiNiWd 2225.2 22525. == 42, 646 20 19,575.36 | 27.38 | 72.62 
INeATAS NGG E ee nate nee 14,509 20 9,773.00 | 34.48 | 65.52 
RedwbanikevNe Nasser eas 20, 201 18 19,735.21 | 30.24] 69.82 
Farmingdale, N. J....------- 10,032} 18 | 11,427.88) 64.89] 35.11 
Wakewood, ON. Jie =. 25-2. 2- = 13, 200 14 7,381.65 | 43.91 | 56.09 
IBAIMISDOLON IN We nce cen see 17,476 20 8,489.80] 61.02] 38.98 

1911. 

Allentown Ne dmsoee = eee 10, 274 18 15,117.98 | 35.61 | 64.39 
Redbank: INU 228 222 28 2 8,184 18 17,262.78 | 17.54 | 80.96 
Hakewood; N-J/--.-=------.- 18, 458 14 8,737.53 | 60.55 | 39.52 
iakewOod:, INidis. 2-352 -=- 5, 174 14 3,579.96 | 50.01 | 49.99 
GedareAve:,) Neds -2 22082 =. 13,807 | 16,18 | 22,442.25] 21.70} 78.30 
NeasidesParke Nid) soccer s == 28,395 24 42,347.32 | 35.61 | 64.38 
Elmerborough, N. J...------ 9,387 | 18,42] 8,048.75 | 23.58) 76.42 
@amaden Mets =< S25. See ee 1,000 30 1,588.77 | 42.10 | 57.92 
WextermMes: ms. ss.2 ee, 1,400 26 1,105.20] 40.43 | 59.65 
Hashport, Meus. si... eee: 1,844 22 1,175.15 | 59.47] 40.53 
Binfield Me se a Se 650 23 1,549.41 | 60.91] 39.09 
Farmington, Me-.-.-..--.--- 1,350 23 1,225.00 | 52.37 | 47.61 
ree pORt eI MGe se se ae 2 900 20 1,440.16 | 34.24] 65.76 
Gorham ye Me 2s 5 ee ss 2,050 23 1,220.39 | 42.33} 57.69 
Kennebunk, Me.....-------- 4,135 21 2,221.16 | 37.98] 62.00 
TRISH OMe IMGs. a) 856 Fe eee 1,350 21 1,880.97 | 39.65 | 55.03 
Millmocket» Me-===2:22-- =: 1,280 30 1,238.44 | 32.29] 67.72 
NORWAY. Me: x22 22a. So 1,300 23 1,096.23 | 42.74 | 57.25 
Olde Orchard Mes-=- 1-5 - = 1, 200 21 1,019.15 | 43.57 | 56.43 
Oron0s: MCs ese te eee 2,316 25 1,017.03 | 57.86 | 42.17 
Presque Isle, Me........--.- 1,600 24 1,390.28 | 41.90] 58.10 
princeton, Mess. = 5. -252-02.. 1, 536 24 1,148.25 | 88.67) 11.32 
Roekportss Mos=a2 5 asses: 630 21 1,031.82} 68.09} 31.91 
Santord aM Gate 22-255 et 1,800 24 1,565.99 | 12.93 | 87.09 
Wandihant, Me: <s.- 2! 2. = 22: 2,000 25 940.69 | 63.2 35. 82 
SManmoubh, Mess S52 a Ss 1, 200 24 1,414.13 | 49.57 | 50.42 

Total and weighted avy- 
Clates as tes see 1143.53 20 4,417.00 | 41.15 | 58.85 

1 Miles. 

| 
Cost per mile of equiva- 

lent 20-foot width. 

Total. 
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TABLE 29.1—Table showing cost elements of water-bound macadam roads for years 
1908-1911. 

| Percentage of | Cost per mile of equiva- 
cost. lent 15-foot width. 

2 Length} Width | Total cost : : 
No. Location. (feet). | (feet). | of work. Drain- Drain- 

age |Surfac-| 28° | Surfac- 
and F and a Total. 
grad- 8 grad- g- J 
ing. ing. 

1908. 

en PAN OUS Galep MIC se ees e eee 1, 800 21 | $2,556.29 | 44.9 55.1 | $2,410 | $2,950 | $5,360 
Zi bid d eford Mere ass se ase eee 1, 800 27 | 4,067.68 | 48.8 51.2 3,240 | 3,400 6, 640 
SUBD LO WET MICS cece rane eras 1,300 47 | 2,198.44 | 26.6 73.4 760 | 2,080 2,840 
AnN@alaist Meeccsseee = atee ee sal 2,100 21 | 1,787.05} 26.9 ipl 860 | 2,340 3, 200 
Su n@ambouy Mes. sacer- Mere eae 670 45 | 1,646.14] 25.5 74.5 1,100 | 3,220 4,320 
@ |) RehmanbanOa WO Se bess cae 1, 000 16} 1,207.99 | 14.8 85. 2 880 | 5,090 5, 970 
7 | Gardiner, Meme: Wena tres 1, 660 PA Wo TRS) P= Oda 77.6 1,000 | 3,490 4, 490 
8 | Houlton, at A ella eo SE 2., 000 21 | 2,033.50 | 21.6 78. 4 830 | 3,000 3, 830 
Ome euviy MO ies <a coe ake rare Seed 1,000 L6G) Seda OSS esas 86. 2 780 | 4,860 5, 640 

LOM ASACO Mele ce Seen san ceaes 866 35 | 1,898.45 | 19.7 80.3 980 | 3,970 4, 950 
ie eSantorde Mewes eee. eee 2,400 16 | 2,632.04 | 75.6 24.4 4,100 | 1,320 5, 420 
12 | Skowhegan, Me..........---- 1,900 15 | 2,027.85} 56.5 43.5 3,180 | 2,450 5, 630 
13 | South Portland, WIGS eS occesl 640 20 | 1,356.30 | 20.4 79.6 1,710 | 6,670 8, 380 
1a Riverdale sNe Jens cc 22: 26, 240 14 | 33,437.76 | 31.3 68.7 2,260 | 4,950 7, 210 
15 Westwood, Ny Uisescsesescaual Geta) 14 | 8,225.83 | 20.2 79.8 1,500 | 5,940 7,440 
16 | Franklin, IN ge ae | 8,400 14 | 16,199.90 | 59.7 40.3 6,520 | 4,400 | 10,920 
AAlsSummatNe dees) ees ee: | 9,770 14 | 17,352.93 | 41.2 | 58.8 | 4,140] 5,900] 10,040 
189) MGumibertonsiNe Jess 2: =-24-— 192,060 14 | 31,110.00 Boil 94.9 440 |} 8,110 8, 550 
LOR Wiles tireld Neer rss seer 16, 470 14 | 32,745.23 | 19.8 80. 2 2,230 | 9,010 |) 11,240 
20 | West Fairfield, N. J.......-. 11, 160 16 | 17,494.24 | 12.5 | 87.5 970 | “6,780 7, 750 
MAL} NNVGSNVAUUG) ING Us scoacaseendes 7, 750 16 | 11,104.20 | 25.0 75.0 1,780 | 5,330 7,110 
22 | Harrison Street, N. J......-- 6, 860 16 | 10,549.60 | 30.5 | 69.5 | 2,320| 5,280] 7,600 
Zon VVatChum oN iesiee sae aaa 4, 650 16 | 17,074.76 | 63.3 36.7 | 11,510 | 6,670 | 18,180 
24h PeLighySineetsNidnco eae 5, 240 16 | 10,817.30 | 44.3 HS 4,530 | 5,690 | 10,220 
25 Whitehouse, INS Se tere 34, 190 14 | 52,982.30] 28.0 72.0 2,460 | 6,310 8, 770 
Z2Gm RCT ae IN Di sec See Sar75 Saree 6, 280 14 | 9,329.38] 18.6 81.4 1,560 | 6,840 8, 400 
27 Brunswick, IN See ene 19, 540 16 | 34,663.66 | 22.6 77.4 1,980 | 6,800 8, 780 
SeunColomiauiNe ty weer esse ean | 8,400 14 | 14,444.61 | 33.4 | 66.6 | 3,250] 6,470| 9,720 
29 Cranbury, ING Ucn eee ee | 5,300 14] 7,059.80] 14.6 85.4 1,100 | 6,430 7, 530 
30 | Livingston Avenue, N. J. 5, 910 16 | 10,693.87 | 14.0 86. 0 1,250 | 7,690 8, 940 
31 | MainStreet, Woodbridge, NJ. | 9,240 14 | 19,271.27 | 42.1 57.9 4,970 | 6,830} 11,800 
32 | State St. , Perth Amboy, N.J.| 7, 180 14 | 10,995.50 | 27.9 72.1 2,420 | 6,250 8, 670 
33 | River Road “A,” N.J....-.- | 8,760 14 | 17,157.42 | 33.1 | 66.9 | 3,660] 7,410} 11,070 
34 | River Road “B, o ING dipakoose | 15, 620 14 | 32,805.66 | 39.1 60. 9 4,630 | 7,220; 11,850 
35 | Jamesburg, N. i eed Shey 15, 100 14 | 24,102.39 | 20.4 79.6 1,840 |} 7,190 9, 030 
36 Manalapan, INU epee heres 1, 400 14 | 3,616.45 | 17.5 82.5 2,560 | 12,060 | 14, 620 
37 | Rumson Road, N. J........--| 4,010 16 | 9,123.39 | 19.4 |, 80.6 | 2,180] 9,070| 11,250 
38 | Eatontown (2d), N.J......- 17, 480 14 | 25,988.28 | 21.1 78.9 1,780 | 6,640 8, 420 
49n AllentowmNideee 2.08 seid 5, 040 18 | 10,664.37 | 13.1 | 86.9 | 1,220] 8,090] 9,310 
40 | Midvale, IN AE wank ae aa 16, 530 16 | 43,422.05 | 71.9 28.1 9,350 | 3,660 | 138,010 
Ala MacopineNisdlserss secon | 9, 820 14 | 20,544.09 | 66.1 33.9 7,820 | 4,010} 11,830 
42 | South Bound Brook, N. J...) 11,880 14 | 21,113.73 | 41.2 | 58.8 | 4,140) 5,910 |) 10/050 
A350 Dead RiviersNe dj. -ossss0- eee 11, 190 14 | 18,589.99 | 29.5 | 70.5 | 2,770] 6,620| 9,390 
44 | North Broad Street, N. J. 5, 050 16 | 15,801.63 | 30.1 69.9 4,670 | 10,830 | 15,500 
ASE Rernill oad Nid). ones eeere 5, 300 16 | 8,054.08 | 28.9 Guest 2,170 | 5,350 7,520 

1909. 

AGu|Brewiela Mie 2 ssc 1,575 HNN Ih ey 75) || IGA 7 87.3 390 | 2,720 3,110 
ATM a@alais MC ne et nese eae se 2, 100 21 TSI Gaye i20n4 79.6 660 ; 2,590 3,200 
Aga Camden Mewes sete De 750 30 | 1,712.52] 50.9 | 49.1 | 3,070] 2,960] 6,030 
49 Caribou, IME Gi 2 Ee ie Fee 533 315 pale LOGSOOT at SeG 86. 4 610 | 3,840 4, 450 
50 | Dexter, Nome st Co Mek mee 675 19 | 1,009.30} 55.3 44.7 3,430 | 2,780 6, 210 
sit OG (stale as oo see eae area 1, 100 24 | 3,012.18] 50.7 | 49.3 | 4,580] 4,450| 9,030 
bi eGardiner Me... 58520.) name 1, 200 21 | 3,038.32 | 26.3 | 73.7 | 2,510] 7,030] 9,540 
53 | Houlton, "Me alnjere atayaveistsisveree tee 1,500 21.) 2,499.73 | 50.5 49.5 3,170 | 3,100 6, 270 
54 Rumford, Mera as Shh eee er 6, 831 20 | 7,364.80 | 32.5 67.5 1,380 | 2,880 4, 260 
BDRSACOMMO® os ns oe eae 775 35 | 2,060.80 | 14.6 85. 4 880 |} 5,150 6, 030 
56 | Skowhegan, Me..........-.-- 1, 550 15 | 2,134.85] 48.2 51.8 3,500 | 3,760 7, 260 
57 | South Portland, Miers tis aes 525 25 | 1,420.34 | 13.7 86.3 1,190 | 7,370 8, 560 
5SrieWatenville Me sh. 2 oe tee 1,300 40 | 2,726.40 8.5 91.5 350 | 3,800 4,150 
59 | Yesler Way, IN ite ae 14,020 14 | 18,850.72 | 32.9 67.1 2,500 | 5,100 7, 600 
607), Valley Road,.N.J.<.--.-.--: 16, 530 14 | 15,409.85 | 25.4 74.6 1,340 | 3,940 5, 280 
61 | Bridge Street, N.J.......... 700 16 | 2,374.79 | 36.5 |.63.5 | 6,140 | 10,720 | 16,860 
62 | Whitehouse, 1d eee ae 30, 980 14 | 42,934.46 | 41.0 59. 0 3,210 | 4,630 7, 840 
63 | North Crosswicks, INdie Sees 1, 160 16 | 2,354.95 | 11.0 89.0 1,100 | 8,930 | 10,030 
64 | Cheesequakes Creek, ING) 10, 400 14 | 33,366.90 | 57.0 43.0 | 10,340} 7,810} 18,150 
Go taniesburg No dcc. cs occu 6, 970 14 | 10, 782. 65 9.9 90. 1 860 | 7,890 8, 750 

1 See footnote 1, Table 28, p. 86. 
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TaBLE 29.1—Table showing cost elements of water-bound macadam roads for years 
1908-1911—Continued. 

Percentage of | Cost per mile of equiva- 
cost. lent 15-foot width. 

. Length} Width | Total cost : ee 
No. Location. (feet). | (feet). | of work. Bacau D Ee) 

ana |SUrfac-) ang ee Total. 
| grad- grad- 8 
| ing. ing 

Salis GARGAEEE MUSSER SORE Cl Garces GE 
1909—Continued. 

BomeKey,POLts Nic Jisaca-ceeh 22 --- 6, 340 | 16 |$16, 850.21 | 53.7 46.3 | $7,070 | $6,100 | $13,170 
67 | Penn’s Grove, N.J....-..--- 15, 950 16 | 26,599.42 | 20.5 | 79.5 | 1,690| 6,560| 8,250 
Paeneberrill\ Gl), Nod. 22s 620 V4 OLA aly DIGS cle 7802 On OLON ce 2000 | ae On2LO 
H9nGreen Brook, IN. J... --.2.<<-- | 6,120 14 | 12,469.55 | 43.8 56. 2 5,050 | 6,470 | 11,520 
70 | Washington Valley, N.J....| 10,940 14 | 26,714.22] 60.4 | 39.6 | 8,510] 5,570] 14,080 
miipHranktord, N.J.....-.------ 18, 240 14 | 34,747.92 | 47.7 | 52.3 | 5,140] 5,640| 10,780 
eaipMorrissN. J..2.---.-5.).-.--| 6,180 16 | 11,210.09 | 50.1 | 49.9 | 4,500} 4,480] 8,980 
73 | New Brunswick, N.J.....--| 3,960 16 | 10,246.74 | 46.7 53.3 5,980 | 6,830 | 12,810 

1910. | 

meeAupusta, Me..0.0-...:.:-...- paeerag 21 S32 ae Ane O5NG 240|.5,110| 5,350 
Semibiathi Mons. ce25 00222 220.2 1, 680 20] 2)370550) |= 31-5 ||) 68:5, | 1760 |. 3,830: | * 55.590 
Zon\ Biddeford, Me............-.- 1,324 21 | 2,625.50| 18.9 81.1 1,410 | 6,070 7, 480 
meejebrewer, Me... . 2 .5.--.-2-2-- 1, 500 40 | 1,996.84 | 39.9 60. 1 1,050 | 1,590 2, 640 
Meel@alais, Me.) .i2..2.-.52..2622| 1, 400 21 | 1,625.53 | 39.9 | 60.1 | 1,7401| 2.630'| 4,370 
Op CaribouwwMeL 22 52-222 a58 | 773 27 | 2,234.00) 44.9 50. 1 3,810 | 4,670 8, 480 
mimlpblaver,Moe..-500' 4.0... 22... 455 36 | 1,222.56 |. 23.8 | 76.2 | 1,410] 4)500| 5,910 
81 | Fort Fairfield, Me...-...-.-.-. 832 32 | 1,487.00 | 49.7 50.3 2,200 | 2,220 4,420 
SRP HLCOPONG, MG. 5. ce. 22 Sec ecee | 700 21 | 1,230.74 | 33.9 66. 1 2,250 | 4,380 6, 630 
Bau Elallowell, Me...-...........| 437 BOB ian i 24 ONGO mali 2a S288 990 | 4,770| 5,760 
Som eOulbOn Mer 52... =. - = sale | 1,400 22 | 2,252.00 | 33.4 66. 6 1,930 | 3,850 5, 780 
SHB NGS. <,5) ooee. o2 = aes a | 1,150 21 | 1,235.56 | 19.0 81.0 770 | 3,280 4,050 
ameOldtown::. Me. ...:.:...2.s..- 1, 005 21 | 1,821.93] 32.6 67.4 2,230 | 4,600 6, 830 
mumerviumiord,, Me.. 2-22... 2-5-2-2 4,320 23 | 6,227.56 | 25.6 74.4 1,270 | 3,690 4,960 
Ssimberwick, Me. a... 22h d- nc | 800 21) 1,016.94 | 27.0 73.0 1,300 | 3,500 4,800 

1911. 

BoM esrinNsWwick, M@so 252 25). 22. 1,300 21 | 1,836.82)) 25.7 74.3 1,370 | 3,950 5, 320 
90 | Caribou, ING apie ta pari 333 46; 1,406.24 | 30.4 69.6 2,210 | 5,060 7,270 
mia etallowell, Me. ./-..2.22-.5--| 500 20] 1,080.00] 19.2 80.8 1,640 | 6,910 8, 550 
S7aietoulton. Mess... 26 22-s2--2 | 1,700 21 | 2,667.10 | 21.5 78.5 1,270 | 4,640 5,910 
Bem wOldtown, Mes. 2.22. 2..52-- 800 22 | 1,829.07 | 42.9 57.1 3,530 | 4,700 8, 230 
94 | Rumford, Me..............-- 1,125 23 | 2,604.47| 18.5 | 81.5 | 1,480! 6,500] 7,980 
PoammVVLtON, Mol .Jsl25-. shes. 2. 1, 200 21} 1,311.21 | 28.7 71.3 1,180 | 2,920 4,100 

1910. 

96 MP OCS GIN Wie noe tas cee ake 2 21, 550 14 | 36,425.67 | 31.6 68. 4 3,020 | 6,540 9, 560 
MmeAsbary. N:Is52.--2:2-2--- 5, 280 14| 7,500.00] 34.4 | 65.6 | 2,770] 5,270| 8,040 
98 | Main Street, N.J..........-- 68, 800 14 | 15,810.67 | 43.2 | 56.8 | 5,620] 7,380] 13,000 
Mae hrankford,N.J...-......--.. 18, 250 14 | 34,747.92 | 47.7 | 52.3 | 5,140] 5,630] 10,770 

1911. 

100 | Smalley’s Corner, N. J....... 16, 860 15 | 22,759.49 | 24.1 | 75.9 | 1,890] 5,960] 7,850 
Seebrunswick, N.J-2-..-22-..-- 5, 340 16 | 10,450.65 | 15.4 84.6 1,490 | 8,200 9, 690 
maieveard ville, Niji 50826... 225. - 18, 000 14 | 32,396. 84 15.5 84.5 160 860 1,020 
103 | Greater Cross Roads, N. J....) 10,470 14 | 20,633.71 | 29.6 70. 4 3,300 | 7,850}; 11,150 

fof | Buttzville, N.J.............: 19, 420 14 | 31,371.99 | 37.6 | 62.4 | 3,430] 5,700| 9,130 

Total and weighted 
enV CRAM Esa sees. see. -|2 187.51 15 | 8,688.00 | 36.89] 63.11 | 3,400] 5,815] 9,215 

| 

1 See footnote 1, Table 28, p. 86. 2 Miles. 
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TABLE 30.!—Table showing cost elements of bituminous-macadam roads for 1908-1911 

— a ee 

Percentage of | Cost per mile of equiva- 
cost. lent 15-foot width. ( 

: Length| Width | Total cost : 
Ne: QEDUOE (feet). | (feet). | ofwork. ace | nek | 

and | Suniae: and ees Total 
grad- 8- | grad- 8- 
ing. ing. 

1908. 

1 | Kennebunk, Me..........--- 426 27 | $1,597.30 | 25.3 | 74.7 | $2,780 | $8,220 | $11,000 
2uleWiabenvilles Meets se scence 760 46 | 3,565.18] 11.5 | 88.5 930 | 7,150 8, 080 

1909. | 

SeECamdenNe eee sass ee 12, 693 14 | 29,043.42 | 28.3 riled 3,660 | 9,290} 12,950 
All iivieshame N./J.2ete sc. shee ee: | 12, 838 14 | 22,649.61 | 20.8 | 79.2 | 2,080) 7,910} 9,990 
5 | Hopewell, N. J.2.......-..--- 10, 720 18 | 16,121.40 | 21.0 | 79.0 | 1,390] 5,230| 6,620 
Gul ebrentonwNedion ee 2- so) oe. 13, 227 16 | 24,509.44 | 20.3 79.7 1,870 7, 320 9, 190 
al eelelmettiat Ned esesease soe 14, 271 14 | 21,375.59 | 11.3 88. 7 960 | 7,510 8) 470 
Selmelainsboro uN lan galan ees | 12,992 14 | 21,596.57 | 13.7% | 86:3 | 1,290|| 8,100) 9.390 
Ou eMerr ill Neel eno eee 9, 982 16 | 26,404.08 | 37.2 | 62.8 | 4,870} 8,230] 13 100 

10 Stoutspure, ING ieee se eee | 10, 845 14 | 19,741.90 | 22.0 78.0 2,270 | 8,030} 10,300 
| deol ING Glos ssesconaaneosee ie 526 16 | 42,424.74 | 25.0 75. 0 2,990 8) 990 | 11,980 
12 Washington Avenue, IN dis 6, 125 16 | 14,230.20 | 23.4 76. 6 2,690 8, 810 | 11,500 
13 | Walnut Avenue, N. ip. ---| 6,313 16 | 15,868.00 | 19.7 80.3 2,450 | 9,990 | 12,440 

1910. 

14S ID elias taiMC tessa mes se ryaearee 580 PA Oats || -eB7/ 56. 3 5,670 | 7,310 | 12,980 
15 | Coffin’ 3 CornersNe Jee eee 11, 866 14 | 25, 138. 87 14.8 85. 2 1,780 10, 220 | 12,000 
16 | Nicholson, N. i SSO MEG Sosa nue 14 | 13, 168. 82 14.6 85. 4 1, 660 9, 740 | 11, 400 
17 | Brown’s Corner, WoeVaseoces||. GhGULl 14 | 20,468.00 | 24.3 Tas U 3,270 | 10,180} 13, 450 
18 |} Runnymeade, N.J...-..----- 8, 984 16 | 19,408.76 | 30.9 69. 1 3,310 E 390 | 10,700 
19 | Mountain, N. ee ate 325 16 561. 00 5.0 95.0 430 | 8,190 8, 620 
20 | River Road, N.J......-....- 6, 458 1G8|| 13) 705663). 1357 86.3 1, 440 9, 070 | 10,510 
Diet| Mcin'estonONe dees seein 3, 805 14] 6,555.88 | 17.9 82.1 1, 740 8, 000 9, 740 
22 | Somerset Street, Ng dacesease 2,040 14.) 4.252027 | 45.5 54.5 5, 380 6, 440 | 11,820 
23 | Seventh Street, N. J.---.-.--- 8, 700 14 | 15,213.40} 14.4 85. 6 1,390 | 8, 290 9, 689 
94 | Morris Plains, N. J.......--- 13, 718 14 | 33,176.53 | 26.9 | 73.1 | 3,680] 9,990] 13,670 
OhalnGladstonesiNeWeesse aes: aoe 21, 053 14 | 42,979.47 | 27.3 (Pot 3,130 | 8,320] 11,450 
96" eRomptonyNedeeee ee 15, 516 14 | 18,930.85 | 29.2 | 70.8 | 2,020] 4,890| 6,910 
MP Whar IN|s diy oeodsdesoouecoas 4,164 14 | 12,251.98 8.1 91.9 1,350 | 15,290 | 16,640 
OS loWarrenvalle Ness. 422-522 3, 600 14] 8,310.13] 48.8 il 6,370 6, 690 | 13,060 
29s ehranktordsoNed eer soe secs = 17, 309 14 | 25,313.87 | 37.6 62. 4 3,110 5, 170 8, 280 
SOnipRanitvankyN esses meee 13, 013 16 | 40,820.75 | 28.1 71.9 4,360 | 11,170 15, 530 
31 | Washington Avenue, N. J...| 1,300 16 | 3,272.00 | 29.4 70.6 3, 670 8, 810 12; 480 
32 | Beattystown, N.J...-------- 45,341 14 | 73,580.20 | 40.1 59.9 3, 680 , 500 9, 180 

1911. | 

S38 |e brunswick, Metter. so. 25-. 640 21 | 1,461.37 | 11.2 88.8 970 | 7,660 8, 630 
34 | East Livermore, IMiemiasaccce 750 26 1621-35 | 14.1 85.9 | 930 | 5,650 6, 580 
Bone Saco Mier 2: sake ee eee. 580 28 | 1,925.00 | 34.4 65.6 | 3,230] 6,160 9, 390 
Son aChapelaiNig Jess eee ss 4,515 14 | 12,681.75 | 28.1 71.9 4,470 | 11,450} 15,920 
S7alehiailroadiNia eee eee eee 859 30 | 4,587.51 9.6 90. 4 1,350 } 12,720 | 14,070 
387 powedesboronNedeees--2 ees. 18,115 16 | 45, 633.30] 10.4 89.6 7 1,300 | 11,170} 12,470 
394 | ock ys Hall Nu Jince sone 4, 200 14| 8,744.39] 35.4 | 64.6 | 4,170] 7,600) 11,770 
40 | Springfield, “INeeyis 2 Ee 8, 362 16 | 26,965.52 | 23.4 76.6 3,730 | 12,230 | 15,960 
41 | Agawam, Masse 0 a) 4,720 15 | 9,726.00} 29.3 70.7 3,188 | 7,692; 10,880 
ADC hes tens Mass!2a sn. sae ase 8, 000 15 | 14,996.00 | 42.9 57.1 4,246 | 5,652 9, 898 
£BY || Idieholid bua WER SyORe Sac anoe sao6 6, 360 15} 5; 547.00 | 39:4 60. 6 1,814 | 2,791 re 605 
44 | Holliston, Mass.5..........-- 9, 800 15 | 10,796.00 | 46.2 53.8 2,687 | 3,130 5 817 
AF a ipswich. Masson ssa sesso. 4, 860 15 | 5,683.00 | 34.2 65.8 2,112 | 45062 6, 174 
46 | Lakeville, Mass.2...........- 10, 250 15 | 14,492.00 | 39.0 61.0 2,911 | 4,554 7, 465 
47 Lanesborough, Massi2 Saar 9,070 15 | 13,080.00 | 46.7 53.3 3,556 | 4,059 7, 615 
48 | Milford, Mass. 2 es a eee 6, 210 15 | 11,804.00 | 50.7 49.3 5,089 | 4,948 10, 037 
49 Plainville, WIR aS See ees See 2,570 15 |) 5;0538.00 | 37.5 62.5 3,893 | 6,489 | 10,382 
50 | Seekonk, Mass.2 Bem temae eee 7,920 15 |)" (55562.00" || 16.6 83. 4 615 | 3,088 a 703 
51 | Tyngsborough, Mass .......- 4, 250 15 | 8,301.00 | 30.5 69.5 3,145 | 7,167 10, 312 
52 | Wilmington, Mass........--- | 5,790 15 | 10,570.00 | 20.2 79.8 1,947 | 7,692 9, 639 
Doi iligectae GOR esse Saat eae nee 7, 450 15 | 11,517.00 | 24.9 cowl 2,032 | 6,130 8, 162 

Total and weighted av- 
OLALOS! Hassock wate | 6 84.63 15 | 10,267.00 | 26.85 | 73.15 | 2,765 | 7,583 | 10,298 

1 See footnote 1, Table 28, p. 86. 
2 Bituminous surface coat. 
3 Bituminous pavement on 2,022 square yards. 
4 Bituminous-macadam surface 62 per cent. | 
5 Five inches of gravel and a bituminous surface coat. | 
6 Miles. | 
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APPENDIX D. 

THEORY OF INTEREST APPLIED TO BOND CALCULATIONS. 

Introduction.—This appendix presents briefly the application of 
the theory of compound interest to highway bonds. There are six 
important quantities in terms of which the solution of most problems 
can be expressed. If 7is the rate of interest and n the term of years, 
these quantities are: 

The accumulation of 1 at the end of 7 years, 1”; 
The accumulation of an annuity of 1 per annum at the end of n 

years, 8a} 

The annual sinking fund which will accumulate to 1 at the end of 
nm years, 1/87; 

The present value of 1 due in 7 years, v"; 
The present value of an annuity of 1 per annum for 7 years, ay; 

and 

The annuity for n years which 1 will purchase, or the annuity 
necessary to discharge a debt of 1 in n years with interest, 1/az. 

The first three are accumulative functions and the last three are 
discount or present value functions. 

The mathematical formulas for these six quantities are: 

(pga y\n ats ibs is It bs | aes 
r =(1+4) S7| = 4 Sz (1+4)"-1 

ra a —1-44)-" i i 
a =(1+4) Se an = 7 al = Ct ‘a +4)” 

The values of most of these functions are given more or less com- 
pletely in published tables of interest.+ 

Definitions.—J/nterest may be defined as the consideration for the 
use of capital. The capital is called the principal. 3 

The rate at which a given principal is earning interest requires 
the adoption of some interval as the unit of time, and this is usually 
the year. 

It is clear that interest when received may be added to the principal 
and so in turn earn interest. This process, called compounding, takes 
place at the end of stated intervals, as every three months, six months, 
or year. 

1 At the end of this appendix, pages 116 to 127, are short tables to seven places for 60 intervais and 

14 interest rates. 
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Mathematical rates.—The effective rate of wnterest is the interest 
earned by one unit of principal (one dollar) in one unit of time (one 

year) when interest is compounded at the end of each stated interval. 
The nominal rate of wterest is the total interest earned by one unit 

of principal (one dollar) in one unit of time (one year) when interest 

is not compounded at the end of each stated interval. 
It follows that the nominal and effective rates of interest coincide 

only when the stated interval is the unit of time (one year). 

Commercial rate.—In commercial transactions the rate of 
interest is usually quoted as a rate per cent, or per hundred units of 
principal, instead of a rate per unit of principal, as in the above defi- 
nitions. To find the mathematical rate as above defined, divide the 
commercial rate by 100. For example, the mathematical rate cor- 
responding to the commercial rate 6 per cent is 6/100, or .06. The 
mathematical rate is used in the following formulas. 

Relation between effective and nominal rates of interest.— 
In any transaction there is an effective rate of interest 7 and a corre- 
sponding nominal rate of interest 7. This relation can be expressed 
by an algebraic formula which involves the number of stated 
intervals, m,in one year. At the nominal rate 7, during each stated 
interval 1/mth of a year in length, one unit of principal would earn 
j/m i interest which, added to the unit, gives an amount 1+ 7/m. 
If the principal 1 accumulates in the first interval to 1 +7/m, it follows 
by proportion that the principal 1+ 7/m would accumulate in the 
second interval to (1+ 7/m)?. In like manner, at the end of the mth 

interval, the accumulation would be (1+7/m)™. The total interest 
earned in the m intervals, or one year, is the difference between the 

accumulation and the original unit of principal, which by definition 
is the effective rate of interest 2. Hence the fundamental formula: 

e— Cg) —A (1) 
or 

14+¢=(1+j/m)™. (2) 

Solving for 7, there results 

j= m|(1+4)"— 1). (3) 
The number of times, m, that interest is added, or converted into 

principal each year, is the frequency of conversion. A nominal rate 

of interest, convertible m times a year, is indicated by the sym- 

bol I(m)- 

Example 1.—The nominal rate of interest 7 on deposits is 3% and interest is added 

to the principal every six months; to find the effective rate 7. 

Here j=.03 and m=2. From formula (1) there results 

i=(1+.03/2)2—1=(1.015)2—1=.030225. 

The effective rate 3.0225% is thus slightly higher than the corresponding nominal 

rate convertible twice per annum. 
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Example 2.—The effective rate of interest is 6%; to find the corresponding nominal 
rate when interest is convertible semiannually. 

Here 7 and m are given to find 7; hence from formula (3) there results 

j=2[(1-+.06)2 —1]=2(1.06)? -2=2.059126 —2—=.059126. 

It is necessary to extract the square root of 1.06. The final result shows that 7= 
5.9126%, and again the nominal rate is smaller than the corresponding effective 
rate. 

Amount of 1 inn years at compound interest.—Let the 

effective rate of interest be 7. At the end of the first year the accu- 
mulation is 1+7. During the second year this principal 1 +7 will be 
increased in the ratio of 1 to 1+7, and will therefore amount at the 

end of the second year to (1+7)(1+2), or (1+72)?. In this way at 

the end of n years the amount is (1 +7)”. 
Let P be the principal and S the amount of P at the end of n 

years at compound interest at the effective rate 7. Since 1 amounts 
to (1+72)" in n years, P would amount to P(1+7)". There results, 

therefore, the formula 

pee Oba Ce (4) 
Hence 

P=S/1+6)"=Se, (5) 
where 

v=1/(1+%). (6) 

If in the above formulas 1+7 is replaced by (1+7/m)™, to which 
it is equivalent according to formula (2), it follows that 

S=P( +j/m)", (7) 

and . 
where P=S8/1+)/m)r = Som, (8) 

v=1/(1+j/m). (9) 

These formulas express the relation between P and S in terms of 
the nominal rate 7 and the frequency of conversion m. The values 
to seven places of decimals of (1+7)" and v” for various rates of 
interest and for 60 intervals or years are given in Tables 31 and 34. 

Example 3.—To find the amount of $12,375 at 3% compound interest in 30 years. 

By formula (4) 

S=(1+.03)° x $12,375=2.4272625 X $12 ,375=$30,037.37. 

The value of (1.03)°° was taken from Table 31. 

Example 4.—$12,375 is placed in a bank; to find the amount in 30 years if interest — 
is 3% and is compounded semiannually. 

The nominal rate of 3%, convertible twice a year, requires formula (7) with 7=.05 

and m=2. Substituting, the result is: 

S=(1+.03/2)?°°x $12 375=(1.015)° x $12,375=2 4432198 x $12,375=$30,234.85, 
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The discount factor.—Because of the power of money to earn 
interest the value of money depends upon the time to which it is 
referred. Then in order to compare sums of money due at different 
times, they must be referred to the same point in time. 

Formula (5) gives the principal P which will accumulate at the 
effective rate 7 in n years to the amount S. If S=1 and n=1, 
the formula gives the present value of 1 due in one year. ‘This is 
usually denoted by the symbol v, so that 

o—h/G--o) = Gd -pae. 

Similarly v?=1/(1+7)?=(1+7)~ is the present value of 1 due in 

two years, and v?=1/(1+7)"=(1+71)~ 1s the present value of 1 due 

in n years. 
The symbol v is often called the discount factor, and if it is desired 

to find the value of money n years before the point in time under con- 
sideration, it is necessary only to multiply the quantity by v’. The 
factor 1+%, which is frequently denoted by 7, is accumulative in 

character, and formula (4) shows that, to find the value of a quantity 
of money Q, n years after the point in time under consideration, it is 
necessary merely to multiply the quantity by (1 +7)”. 

Que—Q(1+1) Q Orn Oe 

t—n t ttn 

More generally, when 1 1s the effective rate per interval, the value of Q, 
at a time n intervals after the point t, is @1 +2)”=Qr”, and its value 
n intervals before point ¢ is Q(1 +2)-"=Qv". 

Annuities-certain.—An annuity is a series of payments made 
at equal wntervals during the continuance of a given status. 

The status, or condition of payment of the annuity, may take a 
variety of forms. If the status is a fixed term of years, the annuity 
is an annuity-certain. Thus payments of one hundred dollars a year 
for ten years constitute an annuity-certain. The sum of the pay- 
ments on an annuity in one year, when the payments are of the same 
amount, is the annual rent. 

Payments of twenty-five dollars are made at the end of every month for ten years. 
This is an annuity-certain with an annual rent of three hundred dollars. 

When payments are made at the end of each interval, the annuity- 
certain is said to be «wmmediate; when payments are made at the 
beginning of each interval, the annuity-certain is said to be due. 
Amount of an immediate annuity-certain.—The value of an 

annuity at the end of its term is called the amount. The amount of 

an immediate annuity-certain for n years with an annual rent 1, 
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payable at the end of each year, is designated by the symbol sz. To 
find sj each annual payment must be accumulated, at the effective 
rate of interest 7, to the end of the term of the annuity. The first 
payment of 1 accumulates in n—1 years to (1+72)"—'; the second 
payment ‘of 1,.im’ n—2 years, to (1 --1)"—2 Wetec.) s ee 
(n—1)th payment of 1,in 1 year, to (1+72); and the nth payment at 
the end of the term is 1. Adding the separate amounts in reverse 
order, there results 

eA ie) ee ca)? ahh be Sn ha oe tc + (1 +4)" =% 

The sum of this geometric series is 

(1+4)r—1. 
Sn] — B (10) 

Values of this quantity are given for various rates of interest and 
terms in Table 32. 

Example 5.—To find the accumulation in 47 years of an annual sinking fund of 

1% of $1,000,000, if the fund is credited annually with 3% compound interest. 

This is an application of formula (10) where n=47 and 1=.03; since sz77=100.3965009 
the accumulation will be 

100.3965009 & $10,000 =$1 003,965.01. 

The same principles may be applied to find the amount of an 

annuity for n years with annual rent 1 payable in p equal install- 
ments during each year. The amount of such an annuity is desig- 
nated by the symbol sY, and its value is represented by the follow- 

ing formula: 

Gy wees 
Sn pl +e) 1 a 

If 1+7 is replaced by (1+7/m)™ in accordance with formula (2), the 
amount of the annuity is then expressed in terms of the nominal rate 
of interest 7 with frequency of conversion m, thus: 

oe (1 + 9/m)m sae | 

A CRgaor I o 
O (1 +9 /m)nr — I 

Su pl + J/myn? — 1 a 
Example 6.—What will be the accumulation in 47 years of an annual sinking fund 

of 1% of $1,000,000, paid in semiannually, if the fund is credited as received with 
3% interest compounded annually? 

This is an application of formula (11) where n=47, p=2, i=.03, hence 

(1+.03)*7—1 3.0118950 
(2) ———._ _. — . 

“27l = 9 @ ae osyhan) an NOOO Taman. ean a 

and the accumulation will be 101.143954x$10,000=$1,011,439.54, 
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The special case where interest is converted with the same fre- 
quency as the payment of annuity installments, or when m=p, 
deserves particular mention. Formula (13) then reduces to 

s® = Ch!) eee ea S—) 
ni ; “np! pane fa JI/P De 

where sj 1s to be taken at the effective rate j/p. 

(14) 

Example 7.—What will be the accumulation in 47 years of an annual sinking fund 

of 1% of $1,000,000, paid in semiannually, if the fund is credited with a nominal rate 

of 3% convertible twice a year? 
This is an application of formula (14) where n=47, p=2, and soq 1s taken at 13%; 

hence 
1 s>5 X$10,000=$1,017,764.25.2 

Sinking fund which will amount to 1.—An annuity with 
annual rent of 1 will amount in 7 years to sj; it follows that an 
annuity with annual rent of 1/s,; will amount in 7 years to 1. The 
quantity 1/s, is the sinking fund which will accumulate to 1 in n 
years. 

Values for this important function 

1 ) 
Ele ee 

are given for various rates of interest and for terms ranging from 1 
to 60 intervals or years in Table 33. 
Example 8.—To find an annual sinking fund, which, credited with 3% compound 

interest, will accumulate in 50 years to $1,000,000. 

Applying formula (15) where n=50, and 71=.03, there results 1/s3>, =.0088655. 
Therefore the required sinking fund is 

.0088655 X $1,000 ,000=$8, 865.50. 

In like manner 1/s%) is the annual rent of an annuity which, at 

the nominal rate 7 convertible m times a year, will accumulate to 
1 in ” years. The annual rent is payable in p installments during 
each year; hence each installment is equal to 1/ps®. The install- 
ments may be regarded as the sinking fund, payable at the end of 
every pth part of a year, which in 7 years will accumulate to 1. 
The amount of each payment to the sinking fund is 

1 (1+ 9/m)™p—1 

ps® ~ Ce jimyrt 
When p=1 and m=2, formula (16) gives the value of the annual 

sinking fund which, improved at compound interest semiannually, will 
accumulate in n years to 1. 

The formula simplifies to the following: 

149/2)?—-1 j/2 1 
TE Mac aes ee 

This formula is of considerable practical importance because pay- 
ments to the sinking fund are usually made annually and the fund 

(15) 

(16) 

(17) 

1 For calculation of s55 see Example 22, page 113. 

92448°—15——7 
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credited with interest semiannually. Table 6, on page 15, was cal- 
culated by formula (17). 
Example 9.—To find the annual payment which will accumulate in 20 years to 

$100,000 when interest is 34 per cent compounded semiannually. 

Taking n=20 and j=.035 and consulting Tables 32 and 33 with 12 per cent interest 
for values of sy and 1/sgy, respectively, there results: 

i 
Sz] ° —- =2.0175X .0174721=.0352500. 
2] S40} 

Hence the annual payment to sinking fund is 

0352500  $100,000=$3 ,525.00. 

Example 10.—To find the sinking fund, which set aside semiannually and accumu- _ 
lated as received, with 3% compound interest, will amount in 50 years to $1,000,000. 

Here formula (16) is used with p=2, m=1, j=.03, n=50, and 

1 @3208)2 1 
SS — 00439999: er eenyicen ne 

The required sinking fund is therefore 

.00439999 X $1,000,000 =$4,399.99. 

In the special case when the frequency of conversion coincides 
with the number of payments per annum, or m=p, the amount of 
each payment to the sinking fund is 

i j/pP i 
am Ji np ts : (18) pss At+s/p)yr?—1 Sap 

where Sz) 1s to be taken at rate 7/p. 

Example 11.—To find a sinking fund which, set aside semiannually and credited 
with a nominal rate of 3% convertible twice a year, will accumulate in 30 years to 

$1,000,000. 

Here apply formula (18) by substituting p=2, 7=.03, and n=30; this gives 

a 02034 

where I/sgj is taken at 15%. Then the sinking fund which would accumulate to 

$1,000,000 is 
0103934 $1,000,000 =$10,393.40. 

Four important cases of sinking funds are illustrated in the pre-_ 
ceding examples. They arise from the fact that payments to a 
sinking fund may be annual or semiannual and interest on a sinking 
fund annual or semiannual. Formula (16) covers all of them when 

p and m are properly chosen. The following schedule illustrates 
this fact: 

j 

| hate anes ItHlus- 
la Sinking-fund ' Interest on sinking : 
| Case. Ls payments. He fund. ae 

| 
Sool Ss Ammaeal 1 | Annual 8 
2 haa Annual 2 Semiannual 9 
3 2 Semiannual 1 Annual 10 
4 2 Semiannual 2 Semiannual 11 

{ 

Peas Pa 

ORD PS RY Ae s 

aa ‘ 
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In most cases in the illustrative tables in the body of this bulletin, 
for simplicity of presentation, annual payments and annual interest 
are assumed, whereas in practice usually annual payments and semi- 
annual interest are employed. 
Present value of an immediate annuity-certain.—The present 

value of an immediate annuity-certain for n years, with annual rent 
1 payable at the end of each year, is designated by the symbol aj. 
It is equal to the sum of the present values of 1, due at the suc- 
ceeding yearly intervals. By formula (5) the present value of 1, 
due at the end of one year at the effective rate of interest 7, is 
v—1/(1 +2); at the end of two years, v?=1/(1+72)?, ete. ....... 
at the end of n years, v™=1/(1+7)". Hence 

Gy] SOS Ge eas se + yu 

OE Le a eee an) 
147° (141)? (1+7)” 

The sum of this geometric series 1s 

leo? LaGeore 
Pe Sipe a ani (19) 

and its values are given in Table 35. 

Example 12.—To find the present value at 3% of an annual payment of $56,325 

at the end of each year for thirty years. 

Referring to Table 35, it is seen that agqy at 3% is 19.6004413, and therefore the 

equired present value is 

19.6004413 X $56 ,325=$1, 103,994.86. 

While the above demonstration relates to an annuity of 1 per 
annum, payable at the end of each year, the same principles apply 
to finding the present value of an annuity of 1 per annum, payable 
in p installments during each year. The present value of such an 
annuity is designated by the symbol a”, and its value is repre- 

sented by the following formula: 

2 aan i vad Ui Onis, 
peas DICE CO) eat) ple) | 

In formulas (19) and (20) the values of the annuities are expressed 

in terms of the effective rate 7. If (1+7) 1s replaced by (1 +7/m)™ 
in accordance with formula (2), there result the present values of 

the same annuities expressed as follows in terms of the nominal rate 
of interest 7, with frequency of conversion m: 

ye i @ +)/m) —mn 1 

an = (1+ j/m)™"—1 ; (2 ) 

(20) 

and 
Ihe QUE LO) ee (22) 

a® ete See ai eee ee 

a pers) ee 
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Fundamental relations between the present value and the 
amount of an annuity.—Since a; and sz are the values of the 
same annuity upon two dates differing by n years, it follows by the 
principle of reduction of values from one date to another, explained 
on page 95, that 

Oni aa Oe Sis 

Sz = (1 +4) "da; 

and in like manner that 
a® sel WG. 

Ss = (1+7)"a®. 

As tables are not published giving the values of a and s, when 

p is different frem 1, it is desirable for purposes of computation to 
express a relation between these functions and the tabulated func- 
tions a, and s;. This can easily be done by accumulating to the 
end of each year the p payments of 1/p which in a and s® are 
distributed at equal intervals through the year. By formula (11) 
this accumulation to the end of each year will be equal to 

core v tee 

1 pli +17] i@ 
This converts the annuity into one with annual rent s® payable at 

the end of each year for n years. Therefore 
(p) (Pp) 9 

Loree sah Aira) ee 
(yp) _ .(p) 2 | 
Sri = S77 Sni° (24) ; 

The most frequent intervals in practice are semiannual, quarterly, 
and monthly, and to meet this requirement the values of s@, s%, 

(12) and Ss are given below for various rates of interest. 

Te Ser em ee uo EY Values of S)=@/)(p) PId+oip—T] 

D 1A eZ 2% 214% 244% | 234% 3% 

2 | 1.00373604 | 1.00435603 | 1.00497525 | 1.00559371 | 1.00621142 | 1.00682837 | 1.00744458 
4} 1.00560755 | 1.00653878 | 1.00746906 | 1. 00839839 | 1.00932677 | 1.01025422 | 1.01118072 
2 12 | 1.00685652 | 1.00799571 | 1.00913389 | 1.01027107 | 1.01140725 | 1.01254243 | 1.01367662 

- = _ = — _ — 

| 
p | 3%% AU Ni ALZOr 5% 54% | 6% 7% 

- 2 | 1.00867475 | 1.00990195 | 1.01112621 | 1.01234754 
4 | 1.01303094 | 1.01487744 | 1.01672026 | 1.01856942 

12 | 1.01594203 | 1. 01820351 | 1.02046109 | 1.02271479 

. 01356596 | 1.01478151 | 1.01720402 

.02039495 | 1.02222688 | 1.02588002 

. 02496465 | 1.02721070 | 1. 03169143 oa’ 

} 

Example 138.—What is the present value of an annuity for 30 years at effective = 

rate 3%, payable in monthly installments of $25? 

By formula (23) with n=30, p=12, 1=.03, 

aG=SF) - Gq =1.01367662 X 19.6004413=19.86850909. 
Therefore the present value of a similar annuity of $25 per month, or with annual 
rent of $300, is 

19.86850909 X $300 =$5,960.55. 
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The annuity which 1 will purchase.—The present value a, of 
an annuity may be viewed as the principal which, invested at the 
effective rate of interest 7, will provide a payment of 1 at the end of 
each year and will not be exhausted until the end of the nth year; 
in other words, a, is just sufficient to purchase an m year annuity 
of annual rent 1 payable at the end of each year. By proportion 
it appears that 1 will purchase an year annuity of annual rent 
1/a; payable at the end of each year. This quantity may be 
described as the annuity which 1 will purchase, and its value is 

PERCE aL Sr ee (25) 
oe tra a 

This function is of great importance in annuity bond calculations, 
and its values are given for 60 terms and different rates of interest in 
Table 36, on pages 126 and 127. 

Example 14.—To find the uniform annual payment which in 20 years will dis- 

charge a loan of $100,000, including both principal and interest, at 5 per cent com- 

pounded annually. 

In this case n=20, 1=.05; employing formula (25) and referring to Table 36, it 

follows that a loan of 1 will be discharged, both principal and interest, by an annua! 
payment of ; 

= _ 0802426; 
Ax, 

hence the loan of $100,000 will be likewise discharged by an annual payment of 

.0802426 X $100 ,000=$8 024.26. 

By similar reasoning it follows that 1 will purchase an immediate 
annuity-certain with annual rent 1/a®, payable in p installments each 

i 

year. The value of each periodical installment is 

1 (1+9/200)7/P — 1 
——Vi- soa ae ee PSSST ene 

9 

pa) ech Gi + J/m)—7™ 
(26) 

where interest is at the nominal rate 7 with frequency of conversion m. 
When m =1, the nominal rate 7;,, becomes the effective rate 7. When 
the conversion of interest occurs with the same frequency as the 
periodical payment, that is, when m=~p, formula (26) reduces to the 
important particular case 

1 I/P 1 (27) 
—— >] 

pa® aa ib (1 +) / pp)~"P anP 

where a; is to be taken at 7/p per cent. 

Example 15.—To find the half yearly payment at 5% compounded semiannually 
which will discharge both principal and interest on a loan of $100.000 in three years. 
By formula (27) with n=3, p=2, a loan of 1 will be discharged, both principal and 

interest, in three years by a semiannual payment of 

i] oe 
~ =.1815500, 

az\ (taken at 24%) 

and the loan of $100,000 will be discharged in hke manner by 

1815500 X$100,000=$18, 155.00. 
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Installment annuity loan.—The preceding example shows how 
the function 1/a, may be employed to determine the periodical fixed — 
payment which in 7 years will discharge both principal and interest 
on a loan. It is to be noted particularly that the lender receives 
interest throughout the term of the loan on all outstanding principal. 
The following schedule, based on the above example, illustrates ee 
progress of the loan. 

SCHEDULE J.—Showing repayment of principal and interest on a loan of $100,000 by Six 
equal semiannual payments, each of $18,155; interest 5 per cent, compounded semi- 
annually. 

| 
ese Principal outstand- : ee ; lp 1 . 

Year. ing Bt hese of Interest for interval. |Semiannual payment. eee 

4 $100, 000. 00 $2, 500. 00 $18, 155. 00 $15, 655. 00 
it 84, 345. 00 2, 108. 63 18, 155. 00 16, 046. 37 
13 68, 298. 63 1, 707. 47 18, 155. 00 16, 447. 53 
2 51, 851. 10 I, 296.28 18, 155. 00 16, 858. 72 
Ds 34, 992. 38 874. 81 18, 155. 00 17, 280. 19 
3 Lprmb2 aug 442.81 18, 155. 00 Lge U2 SUS 

Totals 397, 199. 30 | 8, 930. 00 108, 930. 00 | 100, 000. 00 

The initial invested principal of $100,000 earns $2,500 interest dur- 
ing the first half year; the first payment of $18,155.00 takes care of 
this and there remains a balance of $15,655.00 which goes to reduce 
the outstanding principal to $84,345.00, beginning with the second 
half year. This process is repeated until the end of the third year, 
when the last outstanding principal isretired. When preparing such 
aschedule, the work can be checked by adding the columns. It is evi- 

dent from the nature of the calculations that, for example, if the first 

row were omitted from this schedule, the remaining five would repre- 
sent the schedule for a loan of $84,345.00 on the same terms as the 

original loan, except that it would be discharged in two and one-half 
years by five equal semiannual payments. It must therefore be the 
present value of the five payments, that is, 

—— ae = $84,345. 00, 

where the annuities are taken at 24 per cent. Similarly, by succes- 
sively employing aq, az, dy, and az, all at 24 per cent, as multi- 
pliers, the figures in the first column of principal outstanding at the — 
beginning of the interval could be obtained. When these are known, 
the figures in the second column are obtained by multiplying the cor- 
responding figures in the first column by the interest rate for the 
interval, .025; in the fourth, by successive subtractions of the figures 
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in the first; and in the third, by adding those in the second to those 
in the fourth as a check. 

Generalization of the annuity loan.—The preceding discussion 
can most easily be generalized by considering the loan of aq dollars 
where both principal and interest at effective rate 1 per annum are 
discharged by equal annual installments of 1 at the end of each year 
for n years. The initial principal is a,; the interest, 7a,,=1—v"; the 

annual payment, 1, of which t— (1—v") =v" is applied to repayment 

% Reid 

of principal. But @i—v"=a>q; hence the outstanding principal 
at the beginning of the second year is a=, as might have been 

predicted in advance. A repetition of this process leads to the fol- 
lowing schedule: 

ScHEDULE II.—Showing repayment of principal and interest at effective rater per annum 
on a loan of az by equal annual payments of 1 at the end of each year for n years. 

Principal Teas Der ee 
Y outstanding Interest due at Annual Dey, Pr incipal 

ear. Scone Saal Ghee ment at end repaid at 

ning of year | aka of year. end of year. g of year. 

1 an| l—vn if un 

2 1S l—7y"1 i Oars n 1] 

3 a3] 1—y" i aya 

iE Qn [—yn-kt 1 yn-kt1 

n az] 1l—v 1 v 

Totals (n—az)/2 N— Oxy | n ; az 

Since this is a schedule for a loan of az, if each item in it, apart 
from those in the column headed “year,” is divided by a” and 
multiplied by Z, there results the corresponding schedule for a loan 
of Z dollars. 

For example, the items on a loan of Z dollars for the kth year 
would be 

rae On (1 —e"s**)) /az, [an Le"—* lan. _(@8) 

There are some curious properties revealed by the above schedule, 
among which the following may be pointed out. The principal 

_ repayments on an annuity loan increase in geometrical progression, 
the factor bemg 1+2. The sum of these repayments is aq; the sum 
of the annual payments is n; the total interest is n—ay; and the 

check on the first and second columns shows that 

Denia Gra lease sus eke) - + Gn) = — Ay. 

It is apparent that most of the items in the schedule can be filled 
in directly from the a” and v" tables. Having thus filled in each 
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number, it would be necessary only to multiply each item by L/a” to 
obtain the corresponding schedule for a loan of L. 

If in the preceding discussion year is replaced by interval, the 
schedule may be made to apply to loans repaid by equal install- 
ments at the end of each interval. 

Relation between annuity which 1 will purchase and 
sinking fund which will amount to 1.—The important relation — 

An) Sn 
) 

+4 (29) 

can easily be verified by substitution of the values of 1/a” and 

1 /s"| expressed in terms of 7, by formulas (25) and (15). 

The relation (29) merely expresses the fact that the annual rent, 
1/a”) on the annuity which 1 will purchase, must include, not only the 
interest 7 on the unit so invested, but also a sinking fund, 1/s“, which 

will accumulate to the invested unit at the end of the term of the 
annuity. 

Application to bond calculations.—An important application 
of the theory of compound interest and annuities arises in the valua- 
tion of bonds. First to determine the value of a bond issue redeem- 
able in one sum on a given date, with interest, or dividends, on the 
outstanding bonds at rate g, and all computed, or valued, so as to 
yield the purchaser a given effective rate of interest 7. Consider an 
issue of $100,000 highway bonds, denomination $500, dated January 

1, 1914, maturing January 1, 1948, interest 5 per cent, payable 
annually. 

The annual interest, or dividends, on these bonds is 5 per cent, 

and the bonds are redeemed at the end of 34 years. Suppose an 
intending purchaser desires to pay a price which will yield a net 
income of 3 per cent on his investment; how much ought he to bid ? 
This is the nature of the general problem. If the purchaser desires 
to realize 5 per cent on his investment, he must bid $100,000 for the 
bonds, or $1 for each dollar to be redeemed. If, however, he is 
content with 3 per cent, more than $100,000 must be paid for the 

bonds, that is, more than $1 for each dollar to be redeemed. In 

this case the bonds are said to be bought at a premium; if less 
than $1 is paid for each dollar to be redeemed, the bonds are said 
to be bought at a discount. 

In the general case, let C denote the price to be paid on redemption; 
i, the effective rate of interest employed in the valuation of the bonds, 

_ which is the net income rate to the purchaser; g, the ratio of the 

dividend per annum to Q; n, the number of years after which the 
bonds are redeemed; K, the present value of C, due m years hence, 
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at the effective rate of interest 7; and A, the present value of, or bid 
on, the bonds. 

In the above illustration C=100,000, and n=34. The dividend or interest per 
annum is 5,000. Hence g=5,000/100,000=.05. 

Returning to the general problem, the value of the bonds, so far as 
the purchaser or holder is concerned, consists of two parts: 

1. The annual cnterest, or dividend, to be received. 
2. The sum to be redeemed at the end of n years. 
Hence, to find the present value, A, of the bonds, the present value 

of each of these parts must be determined and added together. The 
interest per unit of the redemption price Cis, by definition, g; if the 
interest on 1 unit is g, the interest on CunitsisgC. Hence at the end 
of every year for n years the holder will receive gC units. 

Dividend Redemption payment, C 

payments gC gC gC gC 
| | | i 

1 ie 2 yrs. n—1 yrs: nm yrs. 

It is evident that these interest or dividend payments of gC at the 

end of every year constitute an immediate annuity-certain of annual 
rent gC and term of n years. The value of such an annuity with 
annual rent 1 is aq; hence the value of the annuity with annual 
rent gC is 

gC Tri 

where az is to be taken at the rate of interest 2 to be employed in the 
valuation of the bonds, a rate which in general is different from g, 
the rate of dividend. 
By formula (5), the present value of the sum (C, to be redeemed 

in n years, is v"™=C. 
Adding these parts together, the result is 

A=v"C'+ qCaq. 

Substituting in this relation the value of aj given by formula 
(19), it follows that 

A=vr04 20-0). 

Since, by definition, K=v"C, the bid is given by 

A=K+"%(0-K) (30) 
and the premium by 

base eG) eee (31) 
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If in formula (31) the total sum to be redeemed is regarded as unity, 
then C=1 and K=v", the present value of 1 due in n years, and 
there results 

A=14 9294) = 14 G-Day, (32) 

In this formula az is taken at 7 per cent, and gives the bid ona 
bond where the sum to be redeemed is 1. Denoting the excess of A 
over 1 by k, which is called the premium, formula (82) becomes 

k=(g—-t)a (33) n\? 

where the 7 per cent over the symbol az means that the function is 
to be taken from the 7 per cent annuity table. 

This is the fundamental formula in bond calculations. It admits 

of a very simple interpretation, for it states that the premium on a 

bond is equal to the present value of an n year annuity at 2 per cent 
whose annual rent is the excess (g—7) of the nominal rate of dividend 
of the bond over the effective rate of interest 7, desired to be realized 
by the investor. 

Unit redeemed, 1 
U v Unit invested, 1 1 

Leys. 2 yrs. n—1 yrs. n yrs. 
| | | 

l gJ a v g is, g : v 

The dividend paid each year on each unit of the bond to be redeemed 
is g, which may be divided into two parts,7 and g—7. For the first 
part the investor pays 1 and in return receives interest of 7 each year 
and the 1 is redeemed at the end of n years. For the second part the 
investor pays the premium, k=(g—1)aq, and this is repaid, both 
principal and interest at rate 7, in n equal annual installments of 
(g—v). A portion ‘of each installment goes toward the repayment of 
the premium k which is eventualty reduced to zero. This is called 
the amortization or writing off of the premium. 

It is thus seen that, if & is positive, the bond is bought at a premium; 
and if & is negative, it is bought at a discount. Since az is always 
positive, it appears from formula (33) that the sign of k will be posi- 
tive when g is greater than 7, or when the rate of dividend is greater 
than the rate of interest used in valuation; conversely, when g is less 
than 2, & 1s negative. 

Example 16.—To find the bid on the highway bond mentioned on page 104, on 

the hypothesis that the purchaser wishes to realize 3% on his investment. 
Consider a dollar (unit) of the loan C=100,000. Here n=34, g=.05, 1=.03, and by 

formula (33), 

Premium, ke g 

k=(.05— 03)a34° = .0221.1318367 =.422636734, 

or the premium is slightly over 42 cents on the dollar. Since for each dollar of the 

loan the purchaser must pay $1.422636734, for the whole loan of $100,000 he must pay 

1.422636734 X $100, 000=$142 263.67. 

Me 

ms ee ed 

oR DP verre 
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Dividends payable and interest convertible semiannually.— 
When the net income interest rate desired by the investor is nominal, 
SAY Jum), and the dividends per unit of the sum to be redeemed are 
paid in m equal installments, g/m, during the year, it is evident that 
it is a case of m times n intervals with g/m as dividend and 7/m as 
the effective rate of interest per interval. Hence formula (33) becomes 

=P gi jlm% 
(34) 

In particular, if the net income is 7), and the dividend payments 

are semiannual, 
I12% ‘ 

Wan | = (35) 

This formula provides for the valuation of all bonds, redeemed in one 
sum at the end of a term of n years and with semiannual dividends. 

Particular attention is called to the fact that the annuity must be 
taken for the term 2n, and at the rate of interest 7/2. 

nai jp Ee. 

Example 17.—What is the bid on $100,000 highway 5% bonds maturing at the end 

of 3 years, interest payable semiannually, to net purchaser a nominal rate of 4% con- 

vertible half-yearly? 

Here n=3, g=.05, 7=.04, m=2, and formula (35) gives 

p= SG =? = 005 X5.6014309=.0280071545. 

Hence the premium on $100,000 is $2,800.72, and the corresponding bid is $102,800.72. 
The progress of this bond loan is illustrated in the following schedule. 

ScHEDULE III. 

Book value or Sep ANTE | Semiannual Amortiza- | Redemption 
oar principal at be- saaterest of dividend of | tionofpre- | payment at 

; ginning of hali- 907 227% on | mium at end end of half- 
year. 10° bonds. | of half-year. year. 

4 $102, 800. 72 $2, 056. 01 $2, 500. 00 $443. 99 0.00 
1 102, 356. 73 2, 047.13 2, 500. 00 452. 87 0. 00 
13 101, 903. 86 2, 038. 08 2, 500. 00 461. 92 0. 00 
2 101, 441. 94 2, 028. 84 2, 500. 00 471.16 0. 00 
2A 100, 970. 78 2, 019. 42 2, 500. 00 480. 58 0. 00 
3 100, 490. 20 2,009.80 | 2,500.00 490. 20 $100, 000. 00 

m) ‘Totals 609, 964. 23 12, 199. 28 15, 000. 00 2 800. 72 100, 000. 00 

_ At the outset the holder has an investment of $102,800.72 upon 
_ which, at 2 per cent, at the end of the first half-year, $2,056.01 interest 
is due; the dividend payment of $2,500.00 then made on the bonds 

provides for this interest and a balance of $443.99 remains, which is 
applied to amortize or write off the premium so that the book-value, or 
invested principal, is reduced to $102,356.73 at the beginning of the 
second half-year. This process continues for three years until the 
entire premium of $2,800.72 is written off and the bonds are redeemed 
by the payment of $100,000. The various columns are added and 

_ the checks upon these totals are obvious. 
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bxample 18.—What is the bid on $100,000 highway 3% bonds maturing at the end 
of 3 years, interest payable semiannually, to net purchaser a nominal rate of 4% con- 
vertible half-yearly? 

Here n=3, g=.03, 7=.04, m=2, and formula (35) gives 

(OB 04) az 
Ce TALK Tae a a 

Hence the discownt on $100,000 is $2,800.72, and the corresponding bid is $97,199. 28. 

The progress of this bond loan is illustrated in the following schedule. 

= — .005 X 5.6014309= — .0280071545. 

SCHEDULE LY. 

Book val ¢ ‘ A lati Red ti ack | BARSHNSE | ceemmnan ss |) Seetennuat «| Pala | ea 
begrnget | Tero ajoubonde | eo a ae 

4 $97, 199. 28 $1, 943.99 | $1, 500.00 $443. 99 0. 00 
1 97, 643. 27 1, 952. 87 1, 500. 00 452. 87 0.00 
14 98, 096. 14 Is Giolly Ge 1, 500. 00 461. 92 0. 00 
2 98, 558. 06 COAG 1, 500. 00 471.16 0. 00 
24 | * 99,029. 22 1, 980. 58 1, 500. 00 480. 58 0. 00 
) 99, 509.80 | 1, 990. 20 | 1, 500. 00 490. 20 $100, 000. 00 

Totals} 590,035.77 | 11,800.72 | 9,000.00 | 2,800.72 100, 000. 00 

In this case the holder has an initial investment of $97,199.28, and 
at the end of the first half-year 2 per cent interest, or $1,943.99, is due. 
The dividend payment of $1,500.00, then made on the pomels, | is not 
sufficient to provide for this interest, and the difference of $443.99 is 
added to the principal and determines the book value at the beginning 
of the second half-year. This is called the accumulation or writing 
on of discount. By continuing this process for three years the 
entire discount of $2,800.72 is written on the imitial principal, and 
the book value, $100,000, is then redeemed. The totals of the several 
columns may be used to check the numerical work. 

Valuation of bonds redeemed in installments.—For the 
valuation of bonds which are not redeemed in one sum, but in a series 

of installments, first consider the simpler case where the dividend 
payments are pate and the rate of interest is the effective rate 2. 
Let 0,, C,,.... G,, denote the successive installments by which 

the bonds are to be redeemed; 

Wey es the respective number of years after 
which the successive installments 

become due; 

Gti RAs SUAS ne present values, a . effective re GPK he tl sent values, at the effective rate 

of interest 2, of 
C, due n, years hence 1 1} ’ 

C, due n, years hence, 

C, due n, years hones: 

Se 
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9, the fixed rate of dividend to be paid on 
the outstanding bonds; 

a, the effective rate of interest employed 
in the valuation of the bonds, which 
is the net income rate to the pur- 
chaser; 

>i Gad es the present values, at the effective rate 
i, of the separate installments with 
ther respective dividends. 

C, G C, 

sige | | 
N, YES. Day WARS N, yrs. 

Each installment redeemed may be regarded as furnishing a distinct 
problem under formula (30) so that, in order to value the entire bond 

issue, it may be treated as made up of r distinct issues and, after 

_ finding the value of each one, they may be added together for the value 
or bid on the total issue. 
By formula (30) in the case of a single issue of C, at net income rate 

2, dividend rate g, due in 7, years, the present value, or bid, A,, 1s: 

7 — HG (g/t) (EC, — Ke). 

Similarly, A,= K,+ (g/t) ((,— K,), 

Adding, 

Cees eA) (IG eK) 
+(g/)[(C,+OQ,+....4+¢6)-(K,+h4+....4+4K,)]. 

The total sum to be redeemed, C,+C,+.. ..+0,, is denoted by C; 

the total present value of C, in n, vears, C, in n, years, and so on, 
_ which by definition is equal to K,+K,+....+K,, by K; and the 

total value of the issue, A,+A,+....+A,, by A; then for the bid 
there results 

A = K+ (g/t) (C— 4K), (36) 
and for the premium, 

A-—C=(C-K) g-b/é. (37) 

It thus appears that formulas (30) and (31), which were derived before 
for the case of a bond issue redeemed in one sum, hold also for the 
more general issue redeemed in any number of installments. 

Installment bonds when total sum to be redeemed is 1.— 
When 1 is the total sum to be redeemed, that is, when O=1, formula 

(37) becomes 
A—1=(1—-K) (g—-#)/é, (38) 
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where A is the value of each unit of the sum to be redeemed, and Kis 
the present value of the various parts of the unit at effective rate 7 
dueinn,,7,,....n,years. Letting A—1 =k, formula (38) becomes 

k=(1—K) (g—4)/4. (39) 

The premium is positive if g is greater than 7, and negative, or a dis- 

count, if g is less than 2; for the first factor (1 — K) can not be nega- 

tive, as K by definition is the present value of a series of future pay- 
ments whose sum is 1, and hence their present discounted value must 
be less than 1. This shows in all cases that a bond issue must be 
bought at a premium, if it is valued at a lower rate 2 than the rate 
of dividend g; and at a discount, if 1t is valued at a higher rate 2 than 

the rate of dividend g. 
Serial bonds.—To apply the general formula (89) to the case of 

a bond issue redeemed by n equal annual installments, consider a 
unit of the total sum to be redeemed. Since this unit is to be 
redeemed in n equal installments over n years, the annual portion 
redeemed is 1 /n. 

1/n 1/n 

| | | 
1 yr. 2 yrs. 

es | 
n yIs. 

1/n 1/n 
| 

3 ve 

The present value, K, of these n installments is clearly the value of 
an annuity of annual rent 1/n; hence 

Le Gy Ol 1: 

Substituting this value of A in formula (89), the followmg formula 
is obtained: 

k=(1-—a,/n) (g—?@)/é. (40) 

Example 19.—What is the bid on $100,000 highway 4% serial bonds maturing in 

20 equal annual installments, to net the purchaser an effective rate of 3%? 

Here n=20, g=.04, 1=.03, and ast =14.8774749; consequently 

k=(1—14.8774749/20)(.04—.03)/.03 

=(1 — .743873745) 1/3 =.256126255 & 1/3 =.085375418. 

Hence the bid on $100,000 is 

1.085375418 X $100,000 =$108 537.54. 

Extension of formulas to case when dividends are payable 
and interest is convertible m times per annum.—Formula (36) 
assumes that dividends are payable once a year and that the effective 
rate of interest is? per annum. Replacing year by vnterval and assum- 
ing dividends to be paid at the end of each interval and the rate of 
interest realized by the investor a nominal rate convertible m times 
a year, formula (36) still applies, if the present value XK of the several 

ee 
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installments to be redeemed is calculated at the effective rate 7/m 
per interval, and the dividend per unit of the sum to be redeemed is 
taken at the rate g/m per interval. The formula is unchanged in form 
since m cancels out in the ratio g/m to 7/m. 

General formula for valuation of bonds.—Assume that: 
1. The bonds are redeemed in r equal installments. 
2. The first redemption of bonds is made at the end of f years. 
3. The remaining r—1 bond redemptions are made at intervals of 

t years. 

4. The annual rate of dividend is g paid in m equal installments. 
5. The bond issue is valued at the nominal rate jm). 
First find the present value, A, of an issue of the above type where 

O=1. The value of a similar total issue of Cis then found by mul 
tiplying A by @ Since the unit fund is redeemed in r equal install- 
ments, each one will be 1/r. 

Redemption payments 1/r 1/r ye Wie 

jf years | t yrs. | t yrs. 

The total term of the issue is seen to be f+ (r—1)t years. As in 

preceding extension of formulas when dividends are payable and 
interest is convertible m times per annum, apply formula (36) to each 
installment of 1/r in the unit issue and the formula for the value of &, 

the premium per unit of the total sum to be redeemed, may readily 
be obtained. Expressed in terms of annuities, it appears as follows: 

_ Am (F+try| — Amf| aN ie 2 7 
(es E a Co re At Jeg DJ at rate Jj/m. (41) 

The annuity present values in this formula must be computed at the 
rate of interest 7/m. The most common case in practice is where 
the dividends are paid semiannually. Here m=2, and formula (41) 
becomes: 

E= ) 1 — See Neg —j)[j at rate j/2. (42) 

The last two formulas are very general in their application and 
have the advantage that when employed in practical computations 
it is necessary to consult only a table of values of ap. 

Example 20.—To find the bid on $1,100,000 highway bonds, interest 5% payable 
semiannually, dated January 1, 1914, maturing $100,000 on January 1, 1922, 1924, 

1926, 1928, 1930, 1932, 1934, 1936, 1938, 1940, and 1942, to net the purchaser a nomi- 

nal rate of 4%, compounded semiannually, on his investment. 

Here j—s, t—2, r—11, g=.05, m—2, and 7(.,—.04. Accordingly, m(/-+-ir)=60, 

mf=16, and mt=4. Substituting in formula (42), 

\ 60 at Oo is 4 eee (.05 —.04)/.04 at 2%. 
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Entering Table 35 with 2% for the values of the annuities and numbering the 

successive steps for convenience of explanation, the calculation may be outlined 7 
as follows: . i 

Agpj =34.7608867 (1) 

Qjq=13.5777093 (2) 

(3)+11= 1.9257434 (4) 
a= 3.8077287 

(4)-aq= .0057460. (5) 

Complement of (5)=1—(5)= .4942540 (6)=first factor 

(.05—.04)/.04= .25 (7)=second factor 

$=) <()=" JRA. 

The bid on one dollar is 1+£=1.1235635; consequently the bid on the whole issue is 

1.1235635 X $1, 100, 000=$1, 235,919.85. 

Example 21.—To find the price of $100,000 highway bonds, interest 5%, semi- 
annual, dated January 1, 1914, maturing $50,000 January 1, 1917, and $50,000 Janu- 

ary 1, 1919, to net the investor 4% compounded semiannually. 

In this case f=3, r=2, t=2, m=2, g=.05, j=.04, and, substituting as in the pre- 

ceding example, the required price is found to be $103,646.00. The progress of the 
loan is indicated in the following schedule. 

SCHEDULE V. 

Book value is eonems Amortizati Redempti 
Meni or principal ; Se miannual eee of prone Savane y 

ae aren eS Gane a | = 
4 $103, 646. 00 $2, 072. 92 $2, 500. 00 $427. 08 0. 00 

i LOS 218592 2, 064. 38 2, 500. 00 435. 62 0. 00 
13 102, 783. 30 2, 055. 67 2, 500. 00 444, 33 0. 00 
% 102, 338. 97 2, 046. 78 2, 500. 00 453. 22 0. 00 
24 101, 885. 75 DOS shiz 2, 500. 00 462. 28 0. 00 
3 101, 423. 47 2, 028. 47 2, 500. 00 471.53 $50, 000. 00 
34 50, 951. 94 1, 019. 04 1, 250. 00 230. 96 0. 00 i 
4 50, 720. 98 1, 014. 42 1, 250. 00 235. 58 0. 00 ; 
44 50, 485. 40 1, 009. 71 1, 250. 00 240. 29 0. 00 
5 50, 245. 11 1, 004. 89 1, 250. 00 245. 11 50, 000. 00 

Totals, 817,699.84 16,354.00 20,000.00 | 3, 646. 00 | 100, 000.00. 

Extension of term of tables.—It sometimes happens in applymeg 
formula (42) that the value of 2(f+?r) is greater.then the term given 

in the tables. In example 20 one of the required annuity values was 
adm but, if the interval between redemptions had been three years — 
instead of two, 2(f+tr)=82 would have called for the value of an 
annuity dy beyond the limits of the tables. It is easy, however, to 
extend these limits by making use of the following obvious relations: 

ymin — ymyn (43) 4 

(1 +a)m*™—= (1 +7)™(1+1), (44) 
Gnex = [1 — vm /i, (45) 
Om-n| = Am + UG, (46) | 
Saez =[(1 +2)™(1 +2)" 1s, (47) 
Sata = (1 +4) "sa + Sa: (48) 

ds : i _ th ee 
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Example 22.—To find sg at 14% when the limit of the tables is 60 years or terms. 

Applying formula (47) there results 

Gon) 1 (1.015) (1.015) =1 
Soa] 60-434) 015 015 

__2.4432198 X 1.6589964 — 1 
=203 .552 015 03 .5528568 

By formula (48) i, 
Saq)=Seo-¢aq}— (1.015): tS alate S3q] 

=1.6589964  96.2146517 +-43.93309 15 =203.5528523. 

The correct value of sgy at 15% to seven places of decimals is 203.5528497; so the 

above method may be regarded as giving the correct value to about five places of 
decimals. In most practical cases this will be sufficiently accurate. 

Valuation of serial bonds bearing semiannual dividends.— 
The most common type of serial bond bears semiannual dividends 
and is redeemed in equal annual installments, the first of which is 
paid at the end of the first year. Formula (42) lends itself directly 

to the valuation of this bond at a nominal rate of interest 7 convert- 

ible twice a year. In this case f=t=1, r=n, and 

" Ama — AF ONE ks ° k=| 1 — tra“ |g —J)/j at rate 7/2. (49) 

Formula (49) requires the use of a table of values of aq only. It 
can be put in another convenient form for computation involving 
the use of a table of values of aq and sq. For, by formula (46), 
Oar = Ay + V'dy, and, since v’/aq=1/(1 + 1)*aq=1/sq, after a simple 
reduction, there results 

| 1 ~ a lg jj at vate J/2. (50) 

Example 23.—$300,000 highway serial bonds bearing 4% interest payable semi- 

annually, dated January 1, 1914, mature $100,000 January 1, 1915, 1916, and 1917. 

What price should be paid to realize a net income of 3% compounded semiannually? 

Here n=3, g=.04, j(.)=.03, and by formula (49) 

az a5 F r—[1-“S | (.04—.03)/.03 at 14% 
305) 

= .0575373 X 1/3=.0191791, 

therefore the price to earn 3% compounded semiannually is 

1.0191791 X$300,000=$305, 753.73. 

The following schedule illustrates the progress of this loan. 

52448°—15——8 
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ScHEDULE VI. 

Book value or arti 1 Semiannual | Amortization Redemption 

Year| pone ey | inerstot | ae) Olen 
half-year. ee bonds. half-year. half-year. 

4 $305, 753.73 $4, 586. 31 36, 000. 00 $1, 413. 69 0.00 
1 304, 340. 04 4, 565. 10 6, 000. 00 1, 434. 90 $100, 000. 00 
13 202, 905. 14 3, 043. 58 4, 000. 00 956. 42 ; 0.00 
2 201, 948. 72 DT OZIaZe 4, 000. 00 970. 77 100, 000. 00 
24 100, 977.95 1, 514. 67 2, 000. 00 485. 33 é 0. 00 
3 100, 492. 62 1, 507. 38 2, 000. 00 492. 62 100, 000. 00 

Totals| 1, 216, 418. 20 | 18, 246. 27 | 24, 000. 00 5, 753. 73 300, 000. 00 
| 

OF AGRICULTURE. 

Annuity bonds.—On pages 101 to 104 the operation of a loan 
where both principal and interest are discharged by equal install- 
ments is fully described. It is evident that bonds may be issued 
on this basis and retired in accordance with the principal repayments 
contained in the annuity installments. Since these principal repay- 
ments are not exact multiples of the amounts or denominations in 
which bonds are usually issued, it is necessary to adjust the ezact 
schedule so as to meet this requirement. The adjusted schedule 
gives an issue in which the bonds are retited year by year in increasing 
amounts. Examples of exact and adjusted schedules appear in the 
body of this bulletin on pages 16 and 17. 

To finance a loan of LZ by an issue of annuity bonds bearing 
interest or dividends at rate g per annum.—The annual install- 
ment which will retire the bonds in n years and at the same time 
pay interest at the rate of g per cent on outstanding bonds is 

Ly at rate g. (oi) 

If the bonds are to bear interest of g per cent per annum, pay- 
able in p installments of g/p per cent during the year, then 

Lau at rate g/p (52) 

is the periodical payment or annuity installment which will take 
care of interest on the bonds and retire them in n years. 

Example 24.—Adjust Schedule I, page 102, to finance the same loan by an annuity 

bond issue of $100,000, denomination $100, bearing 5% interest, compounded semi- — 

annually, and retired in three years by six equal (nearly) semiannual annuity install- 
ments. ; 

Referring to Schedule I on page 102, the adjustments in the last column to even 

multiples of $100 are easily made; a check on this work is that the adjusted column 
must foot up to $100,000. When the column of bond redemptions is decided upon, 
the other columns in the schedule are readily derived, 
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ScHEDULE VII. 

(Schedule I adjusted to bonds of denomination $100.) 

| : Annuit Amortization | Amountof | 
Sipar Saniroslse . Suen Heels of premium pondsneited | 

; beginning of 9107 . at end of at end of at end of 
half-year. 270 half-year. half-year. half-year. 

s $100, 000 $2, 500. 00 $18, 200. 00 0. 00 | $15, 700 
1 84, 300 2, 107. 50 18, 107. 50 0. 00 16, 000 
13 68, 300 1, 707. 50 18, 107. 50 0. 00 16, 400 
2 51, 900 1, 297. 50 18, 197. 50 0. 00 16, 900 
25 30, 000 875. 00 18, 175. 00 0. 00 17, 300 
3 17, 700 442. 50 18, 142. 50 0. 00 17, 700 

Totals 397, 200 8, 950. 00 108, 930. 00 0. 00 | 100, 000 | 

Valuation of annuity bonds.—In order to value an issue of 

this character, so as to yield the purchaser a net income at a rate of 
interest different from the rate of dividend on the bonds, it will ordi- 
narily be necessary to value separately the several parts of the total 
issue in accordance with the respective dates on which they are re- 
tired. This calculation may frequently be shortened by employing 
formula (36). Bond tables may also be consulted to advantage. 
The following example and schedule respectively illustrate the cal- 
culation of the bid and progress of the loan. 

Example 25.—Determine the bid on the entire issue of annuity bonds in Example 
24 so as to yield the investor a net Income of 4%, compounded semiannually. 
Applying formula (35) successively to the several bond issues in the order in which 

they are retired with g=.05 and j=.04, the following premiums are found: 

$76. 96 
155. 32 

236. 48 

321. 75 
407. 71 

495. 73 

$1, 693. 95 

Accordingly, the bid on the entire issue is $101,693.95. The schedule illustrating 

the progress of this bond issue follows. It is constructed in the same manner as pre- 

ceding bond schedules and needs no additional explanation. 

Scuepute VIII—Showing the progress of an annuity bond issue of $100,000, denomi- 
nation $100, bearing 5 per cent interest, compounded senvannually, and retired in three 
years by six equal (nearly) semiannual annuity installments. Bought to yield the 
investor 4 per cent, compounded semiannually. 

| Book value or Annuity Amortization | Amount of 
Near: principal at _Semiannual installments of premium bonds retired 

| beginning of interest of 2%. at end of at end of at end of 
half-year. half-year. half-year. half-year. 

S $101, 693. 95 $2, 033. 88 $18, 200. 00 $466. 12 $15, 700 
1 85, 527. 83 1, 710. 56 18, 107. 50 396. 94 16, 000 
ly 69, 130. 89 1, 382. 62 US NO. 50) 324. 88 16, 400 
2 52, 406. 01 1, 048. 12 18, 197. 50 249. 38 16, 900 
23 30, 256. 63 705. 13 18, 175. 00 169. 87 7 S00 
3 eee ie786: 76 85D. 7 118, 142550 86. 76 17, 700 

Totals | 361, 802. 07 | 7,236.05 | 108,930.00 | 1, 693. 95 100, 000 
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TaBLE 31.—The accumulation of 1 at the end of n years. 

y— (1+i)”. 

| vears, 144%. 134%. 2 214%. 214%. mare | CUR ae Years. 

1 | 1.0150000 | 1.0175000 | 1.0200000 | 1.0225000 | 1.0250000 | 1.0275000 | 1. 0300000 1 
2 | 1..0302250 | 1.0353063 | 1.0404000 | 1.0455063 | 1.0506250 | 1.0557563 | 1. 0609000 2 
3 | 1.0456784 | 1. 0534241 | 1.0612080 | 1.0690301 | 1.0768906 | 1. 0847896 | 1.0927270 3 
4 | 1.0613636 | 1.0718590 | 1. 0824322 | 1.0930833 | 1. 1038129 | 1. 1146213 ) 1. 1255088 4 

| 5 | 1.0772840 | 1.0906166 | 1. 1040808 | 1.1176777 | 1. 1314082 | 1. 1452733 | 1. 1592741 5 

6 | 1.09344383 | 1. 1097024 | 1. 1261624 | 1. 1428254 | 1. 1596934 | 1. 1767684 | 1. 1940523 6 
7 | 1.1098449 | 1. 1291222 | 1. 1486857 | 1. 1685390 | 1. 1886858 | 1. 2091295 | 1. 2298739 7 
8 | 1. 1264926 | 1. 1488818 | 1. 1716594 | 1. 1948311 | 1.2184029 | 1. 2423806 | 1. 2667701 8 
9 | 1. 1483900 | 1. 1689872 | 1. 1950926 | 1.2217148 | 1. 2488630 | 1. 2765460 | 1. 3047732 9 

10 | 1. 1605408 | 1. 1894445 | 1.2189944 | 1. 2492034 | 1. 2800845 | 1.3116510 | 1.3489164 10 

11 | 1.1779489 | 1.2102598 | 1. 2433743 | 1.2773105 | 1.3120867 | 1. 3477214 | 1.3842339 il 
12 } 1.1956182 | 1. 2314393 | 1. 2682418 | 1.3060500 | 1.3448888 | 1. 3847838 | 1. 4257609 12 
13 | 1.2135524 | 1.2529895 | 1. 2936066 | 1.3354361 | 1.3785110 | 1. 4228653 | 1. 4685337 13 a 
14 | 1.2317557 | 1.2749168 | 1.3194788 | 1. 3654834 | 1.4129738 | 1.4619941 | 1. 5125897 14 > 
15 | 1. 2502321 | 1.2972279 | 1. 3458683 | 1.3962068 | 1. 4482982 | 1. 5021990 | 1. 5579674 15 i 

3 

16 | 1. 2689856 | 1.3199294 | 1.3727857 | 1.4276215 | 1. 4845056 | 1. 5435094 | 1. 6047064 | 16 | 
17 | 1. 2880203 | 1.3430281 | 1. 4002414 | 1.4597429 | 1.5216183 | 1. 5859560 | 1. 6528476 UZ; 
18 | 1.3073406 | 1.3665311 | 1.4282463 | 1.4925872 | 1.5596587 | 1.6295697 | 1. 7024331 18 
19 | 1.3269508 | 1.3904454 | 1.4568112 | 1. 5261704 | 1. 5986502 | 1. 6743829 | 1. 7535061 19 
20 | 1.3468550 | 1.4147782 | 1.4859474 | 1. 5605092 | 1.6386164 | 1. 7204284 | 1. 8061112 20 

21 | 1.3670578 | 1.4395368 | 1.5156663 | 1. 5956207 | 1.6795819 | 1. 7677402 | 1. 8602946 21 
22 | 1.3875637 | 1.4647287 | 1. 5459797 | 1.6315221 | 1. 7215714 | 1. 8163531 | 1. 9161034 22, 
23 | 1.4083772 | 1.4903615 | 1.5768993 | 1.6682314 | 1. 7646107 | 1. 8663028 | 1. 9735865 23 
24 | 1.4295028 | 1.5164428 | 1.6084373 | 1. 7057666 | 1. 8087260 | 1.9176261 | 2.0327941 24 
25 | 1.4509454 | 1.5429805 | 1.6406060 | 1. 7441463 | 1.8539441 | 1.9703608 | 2.0937779 25 

96 | 1.4727095 | 1. 5699827 | 1.6734181 | 1. 7833896 | 1. 9002927 | 2.0245458 | 2. 1565913 26 
27 | 1.4948002 | 1. 5974574 | 1. 7068865 | 1.8235159 | 1.9478000 | 2. 0802208 | 2. 2212890 27 
28 | 1.5172222 | 1.6254129 | 1. 7410242 | 1. 8645450 | 1. 9964950 | 2. 1374268 | 2. 2879277 28 
29 | 1.5399805 | 1.6538576 | 1. 7758447 | 1. 9064973 | 2.0464074 | 2.1962061 | 2.3565655 29 
30 | 1. 5630802 | 1.6828001 | 1.8113616 | 1. 9493934 | 2.0975676 | 2.2566017 | 2.4272625 | 30 

31 | 1. 5865264 | 1. 7122491 | 1. 8475888 | 1. 9932548 | 2. 1500068 | 2.3186583 | 2. 5000804 31 
32 | 1.6103243 | 1. 7422135 | 1.8845406 | 2.0381030 | 2. 2037569 | 2. 3824914 | 2. 5750828 32 
33 | 1.6344792 | 1. 7727022 | 1. 9222314 | 2.0839603 | 2. 2588509 | 2. 4479380 | 2. 6523352 33 
34 | 1.6589964 | 1.8037245 | 1. 9606760 | 2. 1308495 | 2.3153221 | 2.5152563 | 2. 7319053 34 

| 35 | 1.6838813 | 1. 8352897 | 1. 9998896 | 2. 1787936 | 2. 3732052 2. 5844258 | 2. 8138625 35 
| | 

36 | 1. 7091395 | 1.8674073 | 2.0398873 | 2. 2278164 | 2.4325353 | 2. 6554975 | 2. 8982783 36 
| 37 | 1. 7347766 | 1. 9000869 | 2. 0806851 | 2.2779423 | 2.4933487 | 2. 7285237 | 2. 9852267 37 
| 38 | 1. 7607983 | 1. 9333384 | 2. 1222988 | 2.3291960 | 2. 5556824 | 2.8035581 | 3.0747835 38 

39 | 1. 7872103 | 1.9671718 | 2. 1647448 | 2.3816029 | 2.6195745 | 2. 8806560 | 3. 1670270 39 
40 | 1.8140184 | 2.0015973 | 2.2080397 | 2.4351890 | 2.6850638 | 2.9598740 | 3. 2620378 40 

41 | 1. 8412287 | 2.0366253 | 2. 2522005 | 2.4899807 | 2. 7521904 | 3.0412705 | 3.3598989 41 
42 | 1. 8688471 | 2. 0722662 | 2. 2972445 | 2. 5460053 | 2. 8209952 | 3.1249055 | 3. 4606959 42 
43 | 1. 8968798 | 2. 1085309 | 2.3431894 | 2.6032904 | 2.8915201 | 3. 2108404 | 3. 5645168 43 

| 44 | 1. 9253330 | 2. 1454302 | 2.3900531 | 2.6618644 | 2. 9638081 | 3. 2991385 | 3.6714523 44 
45 | 1. 9542130 | 2. 1829752 | 2. 4378542 | 2. 7217564 | 3. 0379033 | 3.3898648 | 3. 7815958 45 

46 | 1. 9835262 |) 2.2211773 | 2.4866113 | 2. 7829959 | 3. 1138509 | 3. 4830861 | 3. 8950437 46 
| 47 | 2.0132791 | 2. 2600479 | 2. 5363435 | 2. 8456133. | 3. 1916971 | 3.5788709 | 4. 0118950 47 

48 | 2. 0434783 | 2.2995987 | 2. 5870704 | 2. 9096396 | 3. 2714896 | 3.6772899 | 4.1322519 | 48 
49 | 2.0741305 | 2.3398417 | 2.6388118 | 2.9751065 | 3.3532768 | 3. 7784154 | 4. 2562194 49 

50 | 2. 1052424 | 2.3807889 | 2.6915880 | 3. 0420464 | 3.4371087 | 3. 8823218 |.4. 3839060 50 

51 | 2.1368211 | 2.4224527 | 2.7454198 | 3. 1104924 | 3. 5230364 | 3. 9890856 | 4. 5154232 51 
52 | 2. 1688734 | 2.4648457 | 2. 8003282 | 3. 1804785 | 3.6111124 | 4. 0987855 | 4. 6508859 52 
53 | 2. 2014065 | 2. 5079805 | 2. 8563348 | 3. 2520393 | 3. 7013902 | 4. 2115021 | 4. 7904125 53 
54 | 2. 2344276 | 2.5518701 | 2.9134614 | 3.3252102 | 3. 7939249 | 4. 3273184 | 4. 9341249 54 
55 | 2. 2679440 | 2.5965279 | 2.9717307 | 3. 4000274 | 3. 8887730 | 4. 4463196 | 5. 0821486 55 | 

56 | 2.3019631 | 2.6419671 | 3.0311653 | 3.4765280 | 3. 9859924 | 4. 5685934 | 5. 2346131 56 4 
57 | 2.3364926 | 2.6882015 | 3.0917886 | 3. 5547499 | 4. 0856422 | 4.6942298 | 5. 3916514 57 . 
58 | 2.3715400 | 2. 7352450 | 3. 1566244 | 3.6347318 | 4. 1877832 | 4. 8233211 | 5. 5534010 58 oy 
59 | 2.4071131 | 2. 7831118 | 3. 2166969 | 3. 7165132 | 4.2924778 | 4. 9559624 | 5. 7200030 59 > | 

60 | 2. 4432198 | 2. 8318163 | 3.2810308 | 3.8001348 | 4.3997897 | 5.0922514 | 5. 8916031 60 ye 

) 
| 
| 
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TaBLE 31.—The accumulation of 1 at the end of n years—Continued. 

r?—(1+¢)”. 

eae 316%. AY, 416%. | BIS CN aeaea: 6%. BEA: vera 

1 | 1.0350000 | 1.0400000 | 1.0450000 | 1.0500000 | 1.0550000 | 1.0600000  1.0700000, 1 | 
2 | 1.0712250 | 1.0816000 | 1.0920250 | 1.1025000 | 1.1130250 | 1.1236000 | 1.1449000| 2 
3 | 1.1087179 | 1.1248640 | 1.141166 | 1.1576250 | 1.1742414 | 1. 1910160 | 1. 2250430 | 3 
4 | 1.1475230 | 1. 1698586 | 1.1925186 | 1.2155063 | 1. 2388247 | 1.262470 | 1.3107960| 4 
5 | 1.1876863 | 1.2166529 | 1.2461819 | 1. 2762816 | 1.3069600 | 1.3382256 | 1.4025517| 5 

1. 2292553 | 1.2653190 | 1.3022601 | 1.3400956 | 1.3788428 | 1.4185191 | 1.5007304| 6 
1. 2722793 | 1.3159318 | 1.3608618 | 1.4071004 | 1. 4546792 | 1.5036303 | 1.6057815 | 7 
1. 3168090 | 1.3685691 | 1.4221006 | 1.474554 | 1.5346865 | 1.5938481 | 1.7181862| 8 
1. 3628974 | 1. 4233118 | 1.4860951 | 1.5513282 | 1.6190943 | 1.6894790 | 1.8384592| 9 
1. 4105988 | 1. 4802443 | 1.5529604 | 1.6288946 | 1.7081445 | 1. 7908477 | 1.9671514 | 10 

1. 4599697 | 1.5394541 | 1. 6228531 | 1.7103394 | 1.8020924 | 1.8982986 | 2.1048520] 11 
1. 5110687 | 1.6010322 | 1.6958814 | 1.7958563 | 1.9012075 | 2.0121965 | 2.2521916 | 12 
1. 5639561 | 1.6650735 | 1.7721961 | 1.8856491 | 2.0057739 | 2. 1329283 | 2.4098450| 13 
1. 6186945 | 1.7316765 | 1.8519449 | 1.9799316 | 2.1160915 | 2. 2609040 | 2.5785342| 14 
1. 6753488 | 1.8009435 | 1.9352824 | 2.0789282 | 2.2324765 | 2.3965582 | 2.7590315 | 15 

1. 7339860 | 1.8729813 | 2.0223702 | 2.1828746 | 2.3552627 | 2.5403517 | 2.9521638 | 16 
1. 7946756 | 1.9473005 | 2. 1133768 | 2. 2920183 | 2. 4848022 | 2.6927728 | 3.1588152| 17 
1. 8574892 | 2.0258165 | 2. 2084788 | 2. 4066192 | 2.6214663 | 2.8543392 | 3.3799323 | 18 
1. 9225013 | 2. 1068492 | 2.3078603 | 2.5269502 | 2.7656469 | 3.0255995 | 3.6165275 | 19 
19897889 | 2.1911231 | 2.4117140 | 2.6532977 | 2.9177575 | 3.2071355 | 3.8696845 | 20 

2.0594315 | 2.2787681 | 2. 5202412 | 2.7859626 | 3.0782342 | 3.3995636 | 4.1405624 | 21 
2.1315116 | 2.3699188 ; 2. 6336520 | 2.9252607 | 3.2475370 | 3.6035374 | 4.4304017 | 22 
2.2061145 | 2. 4647155 | 2. 7521664 | 3.0715238 | 3.4261516 | 3.8197497 | 4.7405299 | 23 
2. 2833285 | 2. 5633042 | 2. 8760138 | 3. 2250999 | 3.6145899 | 4.0489346 | 5.0723670| 24 
2. 3632450 | 2. 6658363 | 3. 0054345 | 3.3863549 | 3.8133924 | 4.2918707 | 5.4274326 | 25 

2. 4459586 | 2. 7724698 | 3. 1406790 | 3.5556727 | 4.0231289 | 4.5493830 | 5.8073529 | 26 
2. 5315671 | 2. 8833686 | 3. 2820096 | 3. 7334563 | 4.2444010 | 4.8223459 | 6.2138676 | 27 
2. 6201720 | 2.9987033 | 3.4297000 | 3.9201291 | 4.4778431 | 5. 1116867 | 6.6488384| 28 
2. 7118780 | 3.1186515 | 3.5840365 |. 4.1161356 | 4.7241244 | 5.4183879 | 7.1142571 | 29 
2. 8067937 | 3.2433975 | 3.7453181 | 4.3219424 | 4.9839513 | 5.7434912 | 7.6122550| 30 

2. 9050315 | 3.3731334 | 3.9138575 | 4.5380395 | 5. 2580686 | 6. 0881006 | 8.1451129| 31 | 
3.0067076 | 3.5080588 | 4. 0899810 | 4. 7649415 | 5.5472624 | 6. 4533867 | 8.7152708 | 32 
3.1119424 | 3.6483811 | 4.2740302 | 5.0031885 | 5.8523618 | 6.8405899 | 9.3253398 | 33 
3. 2208603 | 3. 7943163 | 4.4663615 | 5.2533480 | 6.1742417 | 7.2510253 | 9.9781135 | 34 
3. 3335905 | 3.9460890 | 4.6673478 | 5.5160154 | 6. 5138250 | 7. 6860868 | 10.6765815 | 35 

3. 4502661 | 4. 1039326 | 4.8773785 | 5.7918161 | 6.720854 | 8. 1472520 | 11. 4239422 | 36 
3.5710254 | 4.2680899 | 5.0968605 | 6.0814069 | 7.2500501 | 8. 6360871 | 12.2236181 | 37 
3. 6960113 | 4. 4388135 | 5. 3262192 | 6.385473 | 7.6488028 | 9. 1542524 | 13.0792714 | 38 
3.8253717 | 4.6163660 | 5.5658991 | 6. 7047512 | 8.0694870 | 9. 7035075 | 13.9948204 | 39 
3.9592597 | 4.8010206 | 5. 8163645 | 7.03998S7 | 8. 5133088 | 10. 2857179 | 14.9744578 | 40 

4.0978338 | 4.9930615 | 6.0781009 | 7.3919882 | 8. 9815408 | 10. 9028610 | 16.0226699 | 41 
4. 2412580 | 5.1927839 | 6.3516155 | 7.7615876 | 9.4755255 | 11. 5570327 | 17.1442568 | 42 
4.3897020 | 5. 4004953 | 6.6374382 | 8. 1496669 | _9.9966794 | 12. 2504546 | 18.3443548 | 43 
4.5433416 | 5.6165151 | 6. 9361229 | 8. 5571503 | 10. 5464968 | 12. 9854819 | 19.6284596 | 44 
4. 7023586 | 5.8411757 | 7.2482484 | 8. 9850078 | 11. 1265541 | 13. 7646108 | 21.0024518 | 45 

4. 8669411 | 6. 0748227 | 7.5744196 | 9. 4342582 | 11. 7385146 | 14. 5904875 | 22. 4726234 | 46 
| 5.0372840 | 6.3178156 | 7.9152685 | _9.9059711 | 12. 3841329 | 15. 4659167 | 24.0457070 | 47 
5. 2135890 | 6.5705282 | 8. 2714556 | 10. 4012697 | 13. 0652602 | 16. 3938717 | 25.7289065 | 48 

| 5. 3960646 | 6. 8333494 | 8. 6436711 | 10. 9213331 | 13. 7838495 | 17.3775040 | 27.5299300 | 49 
5. 5849268 | 7. 1066834 | 9. 0326363 | 11. 4673998 | 14. 5419612 | 18. 4201543 | 29.4570251 | 50 

_ 5. 7803993 | 7.3909507 | 9. 4391049 | 12. 0407698 | 15. 3417691 | 19. 5253635 | 31.5190168 | 51 
| 5.9827133 | 7. 6865887 | 9. 8638646 | 12. 6428083 | 16. 1855664 | 20. 6968853 | 33. 7253480 | 52 
6. 1921082 | 7. 9940523 | 10.3077385 | 13. 2749487 | 17.0757725 | 21. 9386985 | 36.0861224 | 53 
6. 4088320 | 8. 3138144 | 10.7715868 | 13. 9386961 | 18. 0149400 | 23. 2550204 | 38.6121509 | 54 
6.6331411 | 8. 6463669 | 11. 2563082 | 14. 6356309 | 19.0057617 | 24.6503216 | 41.3150015 | 55 

6. 8653011 | 8.9922216 | 11. 7628420 | 15. 3674125 | 20.0510786 | 26. 1293409 | 44.2070516 | 56 
7. 1055866 | 9. 3519105 | 12. 2921699 | 16. 1357831 | 21. 1538879 | 27.6971013 | 47.3015452 | 57 
7. 3542822 | 9. 7259869 | 12. 8453176 | 16. 9425722 | 22. 3173518 | 29. 3589274 | 50.6126534 | 58 
7. 6116820 | 10. 1150264 | 13. 4233569 | 17. 7897009 | 23. 5448061 | 31. 1204631 | 54.1555391 | 59 
7. 8780909 | 10. 5196274 | 14. 0274079 | 18. 6971859 | 24. 8397705 | 32. 9876909 | 57.9464268 | 60 
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TaBLE 32.—The accumulation of an annuity of 1 per annum at the end of n years. 

(1+4)”"—1 
Sn at i c 

| | 
Years 144%. 134%. | Pay ee 214%. 216%. | 234%. | Ss. Years. 

1} 1.000600 1. 0000000 1. 0000000 1. 0000000 1.0060000 | 1.0000000 1. 0000000 1 
2 2.016C000 2. 0175000 | 2.0200000 | 2.0225000 2.0250000 | 2.0275000 2. 0300000 2 
3 3.0452250 | 3.0528063 | 3.0604000 | 3.0680063 3.0756250 | 3.0832563 | 3.0909000 oe 
- 4. 0909934 4. 1062304 | 4.1216080 4. 1370364 4.1525156 | 4.1680458 | 4.1836270 4 
5 5. 1522669 5.1780894 | 5.2040402 | 5.2301197 |. 5. 2563285 5. 2826671 | 5.3091358 ares 

6 | 6.2295509 | 6.2687069 | 6.3081210 | 6.3477974 | 6.3877367 | 6.4279404 | 6.4684099 6 
7 7. 3229942 7.3784083 | 7.4342834 7. 4906228 7.5474302 | 7.6047088 7. 6624622 7 
8 | 8. 4328391 8.5074305 | 8.5829691 8. 6591619 8. 7361159 | 8. 8138383 8. 8923361 8 
9 9. 5593317 9.6564122 | 9.7546284 9. 8539930 | 9.9545188 | 10.0562188 | 10. 1591061 ) 

10 | 10. 7027217 | 10.8253995 | 10.9497210 | 11.0757078 | 11. 2033818 | 11.3327648 | 11. 4638793 10 

11 | 11. 8632625 | 12.0148439 | 12.1687154 | 12.3249113 | 12. 4834663 | 12.6444159 | 12. 8077957 11 
12 | 13.0412114 | 13. 2251037 | 13. 4120897 | 13.6022218 | 13. 7955530 | 13. 9921373 | 14. 1920296 12 
13 | 14. 2368296 | 14. 4563430 | 14.6803315 | 14.9082718 | 15. 1404418 | 15.3769211 | 15.6177905 13 
14 | 15. 4503821 | 15.7095325 | 15.9739382 | 16. 2437079 | 16.5189528 | 16.7997864 | 17. 0863242 14 
15 | 16.6821378 | 16.98444°4 | 17. 2934169 | 17.6091913 | 17.9319267 | 18. 2617805 | 18. 5989139 15 

16 | 17.9323698 | 18. 2816772 18. 6392853 | 19.0053981 | 19.3802248 | 19. 7639795 | 20. 1568813 16 
17 | 19. 2013554 | 19.6016066 | 29.0120710 | 20.4330196 | 20.8647305 | 21.3074889 | 21. 7615877 17 
18 | 20. 4893757 | 20.9446347 | 21. 4123124 | 21.8§927625 | 22.3863487 | 22. 8934449 | 23. 4144354 18 
19 | 21. 7967164 | 22.3111658 | 22.8405586 | 23.3853497 | 23.9460074 | 24. 5230146 | 25.1168684 19 
20 | 23.1236671 | 23. 7016112 | 24. 2973698 | 24.9115200 | 25.8446576 | 26.1973975 | 26. 8703745 20 

21 | 24.4705221 | 25.1163894 | 25. 7833172 | 26.4720292 | 27.1832741 | 27. 9178259 | :28. 6764857 21 
22 | 25. 8375799 | 26.55359262 | 27. 2989835 | 28. 0676499 | 28. 8628559 | 29. 6855662 | 30.5367803 22 
23 | 27. 2251436 | 28.0206549 | 28. 8449632 | 29.6991720 | 30.5844273 | 31.5019192 | 32. 4528837 23 
24 | 28.6335208 | 29.5110164 | 30.4218625 | 31.3674034 | 32.3490380 | 33. 3682220 | 34. 4264702 24 
25 | 30.0630236 | 31.0274592 | 32.0302997 | 33.0731700 | 34. 1577639 | 35. 2858481 | 36. 4592643 25 

26 | 31.5139690 | 32.5704397 | 33.6709057 | 34.8173163 | 36.0117080 | 37. 2562089 | 38. 5530423 26 
27 | 32.9866785 | 34. 1404224 | 35.3443238 | 36.6007059 | 37.9120007 | 39. 2807547 | 40. 7096335 27 
28 | 34. 4814787 | 35. 7378798 | 37.0512103 | 38. 4242218 | 39. 8598008 | 41. 3609754 | 42.9309225 28 
29 | 35.9987009 | 37.3632927 | 38. 7922345 | 40. 2887668 | 41. 8562958 | 43. 4984022 | 45. 2188502 29 
30 | 37.5386814 | 39.0171503 | 40.5680792 | 42. 1952640 | 43.902703Z | 45. 6946083 | 47.5754157 | 30 

31 | 39.1017616 | 40.6999504 | 42.3794408 | 44.1446575 | 46.0002707 | 47. 9512100 50. 0026782 31 
32 | 40.6882880 | 42.4121996 | 44.2270296 | 46. 1379123 | 48.1502775 | 50. 2698683 | 52.5027585 32 
33 | 42. 2986123 | 44. 1544131 | 46.1115702 | 48.1760153 | 50.3540345 | 52.6522897 | 55.0778413 33 
34 | 43.9330915 | 45.9271153 | 48.0338016 | 50. 2599756 | 52.6128853 | 55. 1002277 | 57. 7301765 34 
35 | 45.5920879 | 47.7308398 | 49.9944776 | 52.3908251 | 54.9282074 | 57. 6154839 | 60. 4620818 35 

35 | 47. 2759692 |} 49.5661295 | 51.9943672 | 54.5696186 | 57.3014126 | 60. 1999097 | 63. 2759443 36 
37 | 48.9851087 | 51. 4335368 | 54. 0342545 | 56.7974351 | 59. 7339479 | 62. 8554072 | 66. 1742226 37 
3 50. 7198854 | 53.3336236 | 56. 1149396 | 59.0753774 | 62. 2272966 | 65. 5839309 | 69. 1594493 38 
39 | 52. 4806887 | 55. 2662621 | 58. 2372384 | 61. 4045733 | 64. 7829791 | 68. 3874890 | 72. 2342328 3 
40 54. 2678939 | 57. 2341339 | 60. 4019832 | 63. 7861762 | 67.4025535 | 71. 2681450 | 75. 4012597 40 

41 | 56.0819123 | 59. 2357312 | 62.6100228 | 66. 2213652 | 70.0876174 | 74. 2280190 | 78. 6632975 41 
42 | 57.9231410 | 61. 2723565 | 64. 8622233 | 68. 7113459 | 72.8398078 | 77. 2692895 | 82. 0231965 42 
43 | 59.7919881 | 63.3446228 | 67. 1594678 | 71. 2573512 | 75. 6608030 | 80.3941950 | 85. 4838923 43 
44 | 61. 6888679 | 65. 4531537 | 69.5026571 | 73. 8606416 | 78.5523231 | 83.6050353 | 89. 0484091 44 
45 | 63.6142010 | 67.5985839 | 71. 8927103 | 76.5225061 | 81.5161312 | 86. 9041738 | 92. 7198614 45 

46 | 65.5684140 | 69.7815591 | 74.3305645 | 79. 2442624 | 84.5540344 | 90. 2940386 | 96.5014572 46 
47 | 67.5519402 } 72.0027364 | 76.8171758 | 82.0272583 | 87. 6678853 | 93. 7771246 |100. 3965010 47 
48 | 69.5652193 | 74. 2627843 | 79.3535193 | 84. 8728717 | 90. 8595824 | 97. 3559956 |104. 4083960 48 
49 | 71.6986976 | 76.5623830 | 81.9405897 | 87.7825113 | 94. 1310720 |101. 0332854 |108. 5406479 49 
50 | 73.6828280 | 78.9022247 | 84.5794015 | 90.7576178 | 97. 4843488 |104. 8117008 |112. 7968673 50 

| 
51 | 75. 7880705 | 81. 2830136 | 87. 2709895 | 93. 7996642 |100. 9214575 |108. 6940226 |117. 1807733 5L 
52 | 77.9248915 | £3. 7054664 | 90.0164093 | 96.9101566 |104. 4444940 |112. 6831082 |121. 6961965 52 
53 | 80.0937649 | 86.1703120 | 92. 8167375 |100. 0906351 |108. 0556063 |116. 7818937 |126. 3470824 53 
54 | 82.2951714 | 88.6782925 | 94. 6730722 |103. 3426744 |111. 7569965 |120. 9933957 |131. 1374949 54 
55 | 84.52959S9 | 91. 2301626 | 98.5865337 |106. 6678846 |115.5509214 |125. 3207141 |136. 0716197 55 

56 | 86. 7975429 | 93. 8266904 |101. 5582643 |110. 0679120 |119. 4396944 |129. 7670338 |141. 1537683 56 
57 | 89.6995061 | 96. 4686575 |104. 5894296 |113. 5444400 |123. 4256868 |134. 3356272 |146. 3883814 57 
58 | 91. 4359987 | 99. 1568590 |107. 6812182 |117.0991899 |127.5113289 |139. 0298569 |151. 7800328 58 
59 | 93. 8075386 |101. 8921041 |110. 8348426 |120. 7339217 |131. 6991122 |143. 8531780 |157. 3334338 59 
60 | 96. 2146517 |104. 6752159 |114. 0515394 |124. 4504349 |135.9915900 |148. 8091404 |163. 0534368 60 
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TABLE 32.—The accumulation of an annuity of 1 per annum at the end of n years—Con. 

10 

314%. 

1. 0000000 
2.0350000 
3. 1062250 
4. 2149429 
5. 3624659 

6.5501522 
7. 7794075 
9. 0516868 

10. 3684958 
11. 7313932 

13. 1419919 
14. 6019616 
16. 1130303 
17. 6769864 
19. 2956809 

20. 9710297 
22. 7050158 
24. 4996913 
26. 3571805 
28. 2796818 

30. 2694707 
32. 3289022 
34. 4604137 
36. 6665282 
38. 9498567 

41. 3131017 
43. 7590602 
46. 2906273 
48. 9107993 
51. 6226773 

54. 4294710 
57. 3345025 
60. 3412101 
63. 4531524 
66. 6740127 

70. 0076032 
73. 4578693 
77. 0288947 
80. 7249060 
84. 5502778 

88. 5095375 
92. 6073713 
96. 8486293 

101. 2383313 
105. 7816729 

110. 4840315 
115. 3509726 
120. 3882566 
125. 6018456 
130. 9979102 

136. 5828370 
142. 3632363 
148. 3459496 
154. 5380578 
160. 9468898 

167. 5800310 
174. 4453321 
181. 5509187 
188. 9052009 
196. 5168829 

a itnal 
+ a 

436%. | 5%. | 516% 

ily 0000000 | 1. 0000000 1. 0000000 1. 0000000 
2. 0400000 2. 0450000 2.0500000 2.0550000 

3. 1216000 3. 1370250 3. 1525000 3. 1680250 

4. 2464640 4. 2781911 4.3101250 4. 3422664 

5. 4163226 5. 4707097 5. 5256313 5.5810910 

6. 6329755 6. 7168917 6. 8019128 6. 8880510 

7.8982945 8.0191518 8. 1420085 8. 2668938 

9. 2142263 9. 3800136 9. 5491089 9. 7215730 

10. 5827953 10. 8021142 11. 0265643 11. 2562595 

12. 0061071 12. 2882094 12. 5'778925 12. 8753538 

13. 4863514 13. 8411788 14. 2067872 14. 5834983 

15. 0258055 15. 4640318 15. 9171265 16. 3855907 

16. 6268377 17. 1599133 17. 7129829 18. 2867981 

18. 2919112 18. 9321094 19. 5986320 20. 2925720 

20. 0235876 20. 7840543 21. 5785636 22. 4086635 

21. 8245311 22. 7193367 23.6574918 24. 6411400 

23. 6975124 24. 7417069 25. 8403664 26. 9964027 

25. 6454129 26. 8550837 28. 1323847 29. 4812048 

27. 6712294 29. 0635625 30. 5390039 32. 1026711 

29. 7780786 31. 3714228 33. 0659541 34. 8683180 

31. 9692017 33. 7831368 35. 7192518 37. 7860755 

34. 2479698 36. 3033780 38. 5052144 40. 8643097 

36. 6178886 38. 9370300 41.4304751 44.1118467 

39. 0826041 41. 6891963 44. 5019989 47. 5379983 

41. 6459083 44, 5652102 47. 7270988 51. 1525882 

44, 3117446 47.5706446 51.1134538 54. 9659805 

47.0842144 50. 7113236 54. 6691265 58. 9891094 

49. 9675830 53. 9933332 58. 4025828 63. 2335105 

52. 9662863 57. 4230332 62. 3227119 67. 7113535 

56. 0849378 61. 0070697 66. 4388475 72. 4354780 

59. 3283353 64. 7523878 70. 7607899 77. 4194293 

62. 7014687 68. 6662452 75. 2988294 82.67743979 

66. 2095274 72. 7562263 80. 0637708 88. 2247603 

69. 8579085 77. 0302565 85. 0669594 94. 0771221 

73. 6522249 81. 4966180 90. 3203074 | 100. 2513638 

77.5983139 86. 1639658 95. 8363227 | 106. 7651888 

81. 7022464 91.0413443 | 101. 6281389 | 113.6372742 

85. 9703363 96. 1382048 | 107. 7095458 | 120. 8873243 

90. 4091497 | 101. 4644240 | 114.0950231 | 128. 5361271 

95.0255157 | 107. 0303231 | 120. 7997742 | 136. 6056141 

99. 8265363 | 112.8466876 | 127. 8397630 | 145.1189229 

104. 8195978 | 118. 9247885 | 135.2317511 | 154. 1004636 

110. 0123817 ; 125. 2764040 | 142. 9933387 | 163.5759891 

115. 4128770 | 131. 9138422 | 151.1430056 | 173.5726685 

121. 0293920 | 138.8499651 | 159. 7001559 | 184. 1191653 

126. 8705677 | 146.0982135 | 168.6851637 | 195. 2457194 

132. 9453904 | 153.6726331 | 178.1194219 ! 206. 9842339 

139. 2632060 | 161.5879016 | 188. 0253929 | 219. 3683668 

145. 8337343 | 169.8593572 | 198. 4266626 | 232. 4336270 

152. 6670837 | 178.5030283 | 209.3479957 | 246.2174765 

159. 7737670 | 187.5356646 | 220.8153955 | 260. 7594377 

167. 1647177 | 196. 9747695 | 232.8561653 | 276. 1012067 

174. 8513064 | 206. 8386341 | 245.4989735 | 292. 2867731 

182. 8453587 | 217. 1463726 | 258. 7739222 | 309. 3625456 

191. 1591730 | 227.9179594 | 272. 7126183 | 327.3774856 

199. 8055399 | 239.1742676 | 287.3482492 | 346. 3832473 

208. 7977615 | 250.9371096 | 302. 7156617 | 366. 4843259 

218. 1496720 | 263. 2292795 | 318.8514448 | 387. 5882139 

227.8756589 | 276.0745971 | 335. 7940170 | 409. 9055656 

237.9906852 | 289. 4979540 | 353.5837179 | 433. 4503717 

6%. 

1. 0000000 
2. 0600000 
3. 1836000 
4. 3746160 
5. 6370930 

6 
8 

- 9753185 
- 3938377 

9.8974679 
- 4913160 
. 1807949 

14. 9716426 
16. 8699412 
18. 8821377 
21.0150659 

. 2759699 

25. 6725281 
. 2128798 
- 9956526 

3. T999917 
- 7855912 

- 9927267 
- 3922903 

- 8645120 

- 1563827 
- 7057657 
- 5281116 
- 6397983 
- 0981862 

. 8016774 

. 8897780 
. 0431647 
- 1837546 
- 4347799 

- 1208667 
. 2681187 
- 9042058 
- 0584581 
. 7619656 

. 0476836 
175. 9505446 

7. 5075772 
- 7980319 

212. 7435138 

226.5081246 
241. 0986121 
256. 5645288 
272. 9584006 
290. 3359046 

308. 7560589 
328. 2814224 
348. 9783077 
370. 9170062 
394. 1720266 

418. 8223482 
444. 9516891 
472. 6487904 
502. 0077178 
533. 1281809 

1%. a az 

- 0000000 1 
2.0700000 
3. 2149000 
4. 4399430 
5. 7507390 

. 1532907 

. 6540211 
- 2598026 
- 9779888 
- 8164480 

- 7835993 
. 8884513 
- 1406429 

22. 5504879 
. 1290220 

27. 8880536 
- 8402173 
- 9990325 

7. 3789648 
- 9954923 

. 8651768 
- 0057392 
- 4361409 

98. 1766708 
- 2490377 

68. 6764704 
74. 4838233 
80. 6976909 
87. 3465293 
94. 4607863 

102. 0730414 
110. 2181543 
118. 9334251 
128. 2587648 
138. 2368784 

- 9134598 
- 3374020 
- 9610202 

5. 6402916 
- 6351120 

- 6095698 
- 6322397 
. 7764695 
. 1208513 
. 7493108 

- 7517626 
. 2243860 
- 2700930 
. 9989995 
. 9289295 

- 9859545 
- 0049714 
. 2303194 
. 3164417 
- 9285926 

. 2435941 
661. 4506457 
708. 7521909 
759. 3648443 
813. 5203834 

co CONIS CUR Wh 

10 
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TaBLE 33.—The annual sinking fund which will accumulate to 1 at the end of n years. 

BULLETIN 136, U. 8. DEPARTMENT OF AGRICULTURE. 

Years.| 114%. 134%. 

1 1. 0000000 1. 0000000 
2 0. 4962779 0. 4956630 
3 0. 3283830 0. 3275675 
4 0. 2444448 ‘0. 2435324 

5 0. 1940893 0. 1931214 

6 9. 1605252 0. 1595226 
Uf 0. 1865562 0. 13855306 
8 0. 1185840 0. 1175429 
9 0. 1046098 0. 1035581 

10 0. 0934342 0. 0923753 

iil 0. 0842938 0. 0882304 
12 0. 0766800 0. 0756138 
13 0. 0702404 0. 0691728 
14 0. 0647233 0. 0636556 
15 0. 0599444 0. 0588774 

16 0. 0557651 0. 0546996 
17 0. 0520797 0. 0510162 
18 0. 0488058 0. 0477449 
19 0. 0458785 0. 0448206 
20 0. 0432457 0. 0421912 

21 0. 0408655 0. 0398146 
22 0. 0387033 0. 0376564 
23 0. 0367308 0. 0356878 
24 0. 0349241 0. 0338857 
25 0. 0332635 0. 0322295 

26 0. 0317320 0. 0307027 
27 0. 0303153 0. 0292908 
28 0. 0290011 0. 0279815 

- 29 0. 0277788 0. 0267642 
30 0. 0266392 0. 0256298 

31 0. 0255743 0. 0245701 
32 0. 0245771 0. 0235781 
33 0. 0236414 0. 0226478 
34 0. 0227619 0. 0217736 

35 0. 0219336 0. 0209508 

36 0. 0211524 0. 0201751 
37 0. 0204144 0. 0194426 
38 0. 0197161 0. 0187499 
39 0. 0190546 0. 0180940 
40 0. 0184271 0. 0174721 

41 0. 0178311 0. 0168817 
42 0. 0172643 0. 0163206 
43 0. 0167247 0. 0157867 
44 0. 0162104 0. 0152781 

45 0. 0157198 0. 0147932 

46 0. 0152512 0. 0143304 

47 0. 0148034 0. 0138884 
48 0. 0143750 0. 0134657 
49 0. 0139648 0. 0130612 

50 0. 0135717 0. 0126739 

51 0. 0131947 0. 0123027 
52 0. 0128329 0. 0119467 

53 0. 0124854 0. 0116049 
54 0. 0121514 0. 0112767 
55 0. 0118302 0. 0109613 

56 0. 0115211 0. 0106580 
57 0. 0112234 0. 0103661 
58 0. 0109366 0. 0100850 
59 0. 0106601 0. 0098143 

60 0. 0103934 0. 0095534 

1 a : 

Sil (1--4) 1 

2% 214%. 216%. 234%. ous Years. 

1. 0000000 1. 0000000 1.0000000 | 1. 0000000 1. 0000000 1 
0. 4950495 0. 4944376 0. 4938272 | 0. 4932183 | 0.4926108 2 
0. 3267547 0. 3259446 | 0.3251372 | 0.3248324 | 0.3235304 3 
0. 2426238 0. 2417189 0. 2408179 | 0. 2399206 | 0. 2390271 4 
0. 1921584 0. 1912002 0. 1902469 | 0. 1892983 0. 1883546 5 

0.1585258 | 0.1575350 | 0.1565500 | 0.1555708 | 0. 1545975 6 
0. 1345120 0. 1835003 0. 13824954 | 0.1814975 | 0.13805064 7 
0. 1165098 0. 1154846 0. 1144674 | 0.1134580 | 0. 1124564 8 
0. 1025154 0. 1014817 0. 1004569 | 0. 0994410 0. 0984339 9 
0. 0913265 0. 0902877 0. 0892588 | 0. 0882397 0. 0872305 10 

0. 0821779 0. 0811365 0.0801060 | 0.0790863 | 0.0780775 11 
0. 0745596 0. 0735174 0.0724871 | 0.0714687 | 0.0704621 12 
0. 0681184 0. 0670769 0. 0660483 | 0.0650325 | 0.0640295 13 
0. 0626020 0. 0615623 0. 0605365 | 0. 0595246 0. 0585263 14 
0. 0578255 0. 0567885 0. 0557665 | 0.0547592 | 0.0537666 15 

0. 0536501 0. 0526166 0. 0515990 | 0. 0505971 0. 0496109 16 
0. 0499698 0. 0489404 0. 0479278 | 0.0469319 | 0.0459525 17 
0. 0467021 0. 0456772 0. 0446701 | 0.0436806 | 0.0427087 18 
0. 0437818 0. 0427618 0. 0417606 | 0.0407780 | 0.0398139 19 
0. 0411567 0. 0401421 0. 0391471 | 0.0881717 | 0.0372157 20 

0.0387848 | 0.0377757 | 0.0367873 | 0.0358194 | 0.0348718 21 
0. 0366314 0. 0356282 0. 0346466 | 0.0336864 | 0.0327474 22 
0. 0346681 0.0336710 | 0.0326964 | 0.0317441 0. 0308139 23 
0. 0328711 0. 0318802 0. 0309128 | 0.0299686 | 0.0290474 24 
0. 0312204 0. 0302360 0. 0292759 | 0.0283400 | 0.0274279 25 

0. 0296992 0. 0287213 0. 0277687 | 0.0268412 | 0.0259383 26 
0. 0282931 0. 0273219 0. 0263769 | 0.0254578 | 0.0245642 27 
0. 0269897 0. 0260253 0.025°879 | 0.0241774 | 0.0232932 28 
0. 0257784 0. 0248208 0. 0238913 | 0.0229894 | 0.0221147 29 
0. 0246499 0. 0236993 0. 0227776 | 0.0218844 | 0.0210193 30 

0. 0235964 | 0.0226528 0. 0217390 | 0.0208545 | 0.0199989 31 
0. 0226106 0. 0216742 0. 0207683 | 0.0198926 | 0.0190466 32 
0. 0216865 0. 0207572 0. 0198594 | 0. 0189925 0. 0181561 33 
0. 0208187 0. 0198966 0.0190068 | 0.0181488 | 0.0173220 34 
0. 0200022 0. 0190873 0. 0182056 | 0.0173565 | 0.0165393 35 

0. 0192329 0. 0183252 0.0174516 | 0.0166113 | 0.0158038 36 
0. 0185068 0. 0176064 0. 0167409 | 0.0159095 | 0.0151116 37 
0. 0178206 0. 0169275 0.0160701 | 0.0152476 | 0.0144593 38 
0. 0171711 0. 0162854 0. 0154362 | 0.0146226 | 0.0138439 39 
0.0165558 | 0.0156774 0. 0148362 | 0.0140315 | 0.0132624 40 

0. 0159719 0. 0151009 0. 0142679 | 0.0134720 |} 0.0127124 41 
0. 0154173 0. 0145536 0.0137288 | 0.0129418 0. 0121917 42 
0. 0148899 0. 0140336 0. 0132169 ! 0.0124387 | 0.0116981 43 
0. 0143879 0. 0135390 0. 0127304 | 0.0119610 | 0.0112298 44 
0. 0139096 0. 0130681 0. 0122675 | 0.0115069 | 0.0107852 45 

0.0134534 | 0.0126192 | 0.0118268 | 0.0110749 | 0.0103625 46 
0. 0130179 0.0121911 0.0114067 | 0.0106636 | 0.0099605 47 
0. 0126018 0. 0117823 0.0110060 | 0.0102716 | 0.0095778 48 
0. 0122040 0.0113918 0.0106235 | 0.0098977 | 0.0092131 49 
0. 0118232 0. 0110184 0.0102581 | 0.0095409 | 0. 0088655 50 

0. 0114586 0. 0106610 0.0099087 | 0.0092001 0. 0085338 51 
0. 0111091 0. 0103188 0.0095745 | 0. 0088744 | 0.0082172 52 
0. 0107739 0. 0099909 0. 0092545 | 0.0085630 | 0.0079147 53 
0. 0104523 0. 0096765 0.0089480 | 0.0082649 | 0.0076256 54 
0. 0101434 0. 0093749 0. 0086542 | 0.0079795 | 0.0073491 55 

0. 0098466 0. 0090853 0. 0083724 | 0.0077061 | 0.0070845 56 
0. 0095612 0. 0088071 0.0081020 | 0.0074440 | 0. 0068311 57 
0.0092867 | 0.0085398 | 0.0078424 | 0.0071927 | 0. 0065885 58 
0. 0090224 0. 0082827 0.0075931 | 0.0069515 | 0.0063559 59 
0. 0087680 0. 0080353 0.0073534 | 0.0067200 | 0.0061330 60 

———_— Se eee ee ee a 
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TaBLE 33.—The annual sinking fund which will accumulate to 1 at the end of n 
years—Continued. 

See Es 
sn] (1+é)"—1 

6 
7 | 0.1285445 | 0. 1266096 
8 | 0.1104767 | 0.1085278 
9 | 0.0964460 | 0.0944930 

10 | 0.0852414 | 0.0832909 

1247015 - 1228198 - 1209644 | 0.1191350 - 1155532 
1066097 - 1047218 - 1028640 | 0. 1010359 

Years., 316%. 4%. ASM. AR tL Ree 6%. | woe) | Years: 
, | | | | 

1 | 1.0000000 | 1.0000000 | 1.0000000 | 1.00000C0 | 1.0000000 | 1.0000000 | 1. 0000000 1 
2 | 0.4914005 | 0. 4901961 | 0. 4889976 | 0.4878049 | 0.4866180 | 0. 4854369 | 0. 4830918 2 
3 | 0.3219342 | 0.3203485 | 0.3187734 | 0.3172086 | 0.3150541 | 0.3141098 | 0.3110517 3 
4 | 0.2372511 | 0. 2354901 2337437 | 0. 2320118 | 0. 2302945 | 0.2285915 | 0. 2252281 4 
5 | 0.1864814 | 0. 1846271 1827916  0.1809748 | 0.1791764 | 0.1773964 | 0. 1738907 5 

0. 1526682 | 0. 1507619 1488734 | 0.1470175 | 0.1451790 | 0.1433626 | 0. 1397958 | 
0 
0 

6 
7 

- 0974678 8 
9 0925745 . 0906901 - 0888395 | 0.0870222 - 0834865 

0813788 | 0.0795046 

. 0722482 | 0.0703889 

. 0646662 | 0.0628254 

.0776678 | 0.0758680 | 0.0723775 | 10 

. 0633569 | 11 
0559020 | 12 

11 {| 0.07€0920 | 0.0741490 
12 | 0.0684840 | 0. 0665522 
13 | 0.0620616 | 0.0601437 
14 | 0.0565707 | 0.C546690 
15 | 0.0518251 | 0.0499411 

16 | 0.0476848 | 0.0458200 
17 | 0.0440431 | 0.0421985 - 0404176 | 0. 0386991 
18 | 0.04081€8 | 0. 0389933 - 0372369 | 0. 0355462 
19 | 0.0379403 | 0.0361386 | 0.0344073 | 0.0327450 
20 | 0.0353611 |} 0.0335818 | 0.0318761 | 0.0302426 

21 | 0.0330366 | 0.0312801 | 0.0296006 | 0.0279961 
22 | 0.0309321 | 0.0291988 | 0.0275457 | 0.0259705 
23 | 0.0290188 | 0.0273091 | 0.0256825 | 0.0241368 
24 | 0.0272728 | 0.0255868 | 0.0239870 | 0.0224709 
25 | 0.0256740 | 0.0240120 | 0.0224390 | 0.0209525 

26 | 0.0242054 | 0.0225674 | 0.0210214 | 0.0195643 
27 | 0.0228524 | 0.0212385 | 0.0197195 | 0.0182919 . 0169523 | 0.0156972 | 0.0134257 27 
28 | 0.0216027 | 0.0200130 | 0.0185208 | 0.0171225 - 0158144 | 0.0145926 | 0.0123919 28° 
29 | 0.0204454 | 0.0188799 | 0.0174146 | 0.0160455 | 0.0147686 | 0.0135796 ; 0.0114487 29 
30 | 0.0193713 | 0.0178301 | 0.0163915 | 0.0150514 | 0.0138054 | 0.0126489 | 0.0105864 30 

1 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0.0685707 | 0. 0667929 
0.0610292 | 0. 0592770 

0582754 | 0.0564558 | 0.0546843 | 0.0529601 . 0496509 13 
. 0528203 | 0.0510240 | 0.0492791 | 0.0475849 - 0443449 14 
. 0481138 | C.0463423 | 0.0446256 | 0.0429628 | 0.0397946 15 

0 
0 
0 
0 
0 

0 
0 
G 
0 
0 

0 
9 
0 

ocooooco cocoeoc cococor- 

- 0440154  0.0422699 - 0405825 | 0.0389521 | 0.0358577 16 
- 0370420 | 0.0354448 | 0. 0324252 
. 0339199 | 0.0323565 | 0. 0294126 18 
-0311501 | 0.0296209 | 0.0267530 19 
- 9286793 ; 0.0271846 | 0.0243929 20 

- 0264648 | 0.0250046 |} 0.0222890 | 21 
. 0244712 | 0.0230456 | 0.0204058 22 
- 0226696 | 0.0212785 | 0.0187139 23 
- 0210358 | 0.0196790 | 0.0171890 24 
0195494 | 0.0182267 | 0.0158105 | 25 

eoS SS995 SSS9S SS 
_ ~] 

.0181931 | 0.0169044 | 0.0145610 26 

31 | 0.0183724 | 0.0168554 | 0.0154435 | 0.0141321 | 0.9129167 | 0.0117922 | 0.0097969 | 31 
32 | 0.0174415 | 0.0159486 | 0.0145632 | 0.0132804 | 0.0120952 | 0.0110023 | 0.0090729 32 
33 | 0.0165724 | 0.0151036 | 0.0137445 | 6.0124900 | 0.0113347 | 0.0102729 | 0.0084081 
34 | 0.0157597 | 0.0143148 | 0.0129819 | 0.0117554 | 0.0106296 | 0.0095984 | 0.0077967 
35 | 0.0149984 | 0.0135773 | 0.0122705 | 0.0110717 | 0.0099749 | 0.0089739 | 0.0072340 38 

36 | 0.0142842 | 0.0128869 | 0.0116058 | 0.0104345 | 0.0093664 | 0.0083948 | 0.0067153 36 
37 | 0.0136133 | 0.0122396 | 0.0109840 | 0.0098398 | 0.0087999 | 0.0078574 | 0.0062369 | 37 
38 | 0.0129821 | 0.0116319 | 0.0104017 | 0.0092842 | 0: 0082722 | 0.0073581 | 0.0057951 
39 | 0.0123878 | 0.0110608 | 0.0098557 | 0.0087646 | 0.0077799 | 0.0068938 | 0.005386S 39 
40 | 0.0118273 | 0.0105235 | 0.0093432 | 0.0082782 | 0.0073203 | 0.0064615 | 0.0050091 | 40 

Ww (oN) 

eS) oO 

0.0112982 | 0.0100174 | 0.0088616 | 0.0078223 | 0.0068909 | 0.0060589 | 0.0046596 41 
0.0107983 | 0.0095402 | 0.0084087 | 0.0073947 | 0.0064893 | 0.0056834 | 0. 0043359 42 
0. 0103254 | 0.0090899 | 0.0079824 | 0.0069933 | 0.0061134 | 0.0053331 | 0. 0040359 43 
0.0098777 | 0.0086645 | 0.0075807 | 0.0066163 ; 0.0057613 | 0.0050061 | 0.0037577 44 
0. 0094534 | 0.0082625 | 0.0072020 | 0.0062617 | 0.0054313 | 0.0047005 | 0. 0034996 45 

0.0090511 | 0.0078821 | 0.0068447 | 0.0059282 | 0.0051218 | 0.0044149 | 0.0032600 46 
0.0086692 | 0.0075219 ! 0.0065073 | 0.0056142 | 0.0048313 | 0.0041477 | 0.0030374 47 
0.0083065 | 0.0071807 | 0.0061886 | 0.0053184 | 0.0045585 | 0.0038977 | 0. 0028307 48 
0.0079617 | 0.0068571 | 0.0058872 | 0.0050397 | 0.0043023 | 0.0036636 | 0. 0026385 49 
0. 0076337 | 0.0065502 | 0.0056022  0.0047767 | 0.0040615 | 0.0034443 | 0. 0024599 50 

0. 0073216 | 0.0062589 | 0.0053323 , 0.0045287 | 0.0038350 ! 0.0032388 | 0. 0022937 51 
0. 0070243 | 0.0059821 | 0.0050768 | 0.0042945 | 0.0036219 | 0.0030462 | 0.0021390 52 
0.0067410 | 0.0057192 | 0.0048347 | 0.0040733 | 0.0034213 | 0.0028655 | 0.0019951 53 
0.0064709 | 0.0054691 | 0.0046052 | 0.0038644 | 0.0032325 | 0.0026960 | 0.0018611 54 
0. 0062132 | 0.0052312 | 0.0043875 | 0.0036669 ; 0.0030546 | 0.0025370 | 0.0017363 50 

0.0059673 | 0.0050049 | 0.0041811 | 0.0034801 | 0.0028870 | 0.0023877 | 0.0016201 56 
0. 0057325 | 0.0047893 | 0.0039851 | 0.0033034 | 0.0027290 | 0.0022474 | 0.0015118 o7 
0.0055081 | 0.0045840 | 0.0037990 | 0.0031363 | 0.0025801 | 0.0021157 | 0.0014109 58 
0. 0052937 | 0.0043884 | 0.0036222 | 0.0029780 | 0.0024396 | 0.0019920 | 0.0013169 59 

60 | 0.0050886 | 0. 0042019 j 0.0034543 | 0. 0028282 | 0. 0023071 | 0.0018757 | 0. 0012292 60 
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TABLE 34.—The present value of 1 due in n years. 

Mn __ Gas i) ee te 

5041527 | 0.4502117 | 0.4021537 | 0.3593250 | 0.3211458 | 0.2871017 | 0. 2567365 46 
.4967021 | 0.4424685 | 0.3942684 | 0.3514181 | 0.3133129 | 0.2794177 | 0.2492588 AT 
-4893617 | 0.4348585 | 0.3865376 | 0.3436852 | 0.3056712 | 0.2719394 | 0.2419988 48 

49 | 0.4821298 | . 0.4273793 | 0.3789584 | 0.3361224 | 0.2982158 | 0. 2646612 | 0. 2349503 49 
50 | 0.4750047 | 0.4200288 | 0.3715279 | 0.3287261 | 0.2909422 | 0.2575778 | 0.2281071 50 

Years 114% 134% 2%. 24%. 216%. 234%. SUR Years. 

1 0. 9852217 0. 9828010 0. 9803922 0. 9779951 0. 9756098 0. $732360 0. 9708738 lL 
2 0. 9706618 0. 9658978 0. 9611688 0. 9564744 0. 9518144 0. 9471883 0. 9425959 2 

3 0. 9563170 0. 9492853 0. 9423223 0. 9354273 0. 9285994 0. 9218378 0. 9151417 3 
4 0. 9421842 0. 9329585 0. 9238454 0. 9148434 0. 9059506 0. 8971657 0. 8884871 4 
5 0. 9282603 0. 9169125 0. 8057308 0. 8947123 0. 8838543 0. 8731540 0. 8626088 5 

6 0. 9145422 0. 9011425 0. 8879714 0. 8750243 0. 8622969 0. 8497849 0. 8374843 6 
7 0. 9010268 0. 8856438 0. 8705602 0.8557695 0. 8412652 0. 8270413 0. 8130915 ti 
8 0. 8877111 0. 8704116 0. 8534904 0. 8369384 0. 8207466 0. 8049064 0. 7894092 8 
9 0. 8745922 0. 8554414 0. 8367553 0. 8185216 0. 8007284 0. 7833639 0. 7664167 9 

10 0. 8616672 0. 8407286 0. 8203483 0. 8005101 0. 7811984 0. 7623979 0. 7440939 10 

11 Q. 8489332 0. 8262689 0. 8042630 0. 7828950 0. 7621448 0. 7419931 0..7224213 11 
12 0. 8363874 0. 8120579 0. 7884932 U0. 7656675 0. 7435559 0. 7221344 0. 7013799 12 

13 9, 8240270 0. 7980913 0. 7730325 0. 7488191 0. 7254204 0. 7028072 0. 6809513 13 
14 0. 8118493 0. 7843649 0. 7578750 0. 7323414 0. 7077272 0. 6839973 0.6611178 | 14 
15 0. 7998515 0. 7708746 0. 7430147 0. 7162263 0. 6904656 0. 6656908 0. 6418620 15 

16 0. 7880310 0. 7576163 0. 7284458 0. 7004658 0. 6736249 Q. 6478742 0. 6231669 16 
17 0. 7763853 0. 7445861 0. 7141626 0. 6850521 0. 6571951 0. 6305345 0. 6050165 17 
18 0. 7649116 0. 7317799 0. 7001594 0. 669977 0. 6411659 0. 6136589 0.5873946 18 
19 0. 7536075 0. 7191940 0. 6864308 0. 6552348 0. 6255277 0. 5972350 0. 5702860 19 
20 0. 7424704 0. 7068246 0. 6729713 0. 6408165 0. 6102709 0. 5812506 0. 5536758 20 

21 0. 7314980 0. 6946679 0. 6597758 0. 6287154 0. 5953863 0. 5656940 0. 5375493 PAL 
22 0. 7206876 0. 6827203 0. 6468390 0. 6129246 0. 5808647 0. 5505538 0. 5218925 22 

23 0. 7100371 0. 6709782 0. 6341559 0. 5994372 0. 5666972 0. 5358187 0. 5066918 23 
24 0. 6995439 0. 6594380 0. 6217215 0. 5862467 0. 5528754 0. 5214781 0. 4919337 24 
25 0. 6892058 0. 6480963 0. 6095309 0. 5733464 0. 5393906 0. 5075213 0. 4776056 25 

26 0. 6790205 0. 6369497 0. 5975793 0. 5607300 0. 5262347 0. 4939380 0. 4636947 26 
PAL 0. 6689857 0. 6259948 0. 5858620 0. 5483912 0. 5133997 0. 4807182 0. 4501891 27 
28 0. 6590993 0. 6152283 0. 5743746 0. 5363239 0. 5008778 0. 4678523 0. 4370768 28 
29 0. 6493589 0. 6046470 0. 5631123 0. 5245221 0. 4886613 0. 4553307 0. 4243464 29 
30 0. 6397624 0. 5942476 0. 5520709 0. 5129801 0. 4767427 0. 4431442 0. 4119868 30 

31 0. 6303078 0. 5840272 0.5412460 0.5016920 0. 4651148 0. 4312839 0.3999872 31 

32 0. 6209929 0. 5739825 0. 5306333 0. 4906523 0. 4537706 0. 4197410 0. 3883370 32 
33 0. 6118157 0. 5641105 0. 5202287 0. 4798556 0. 4427030 0. 4085071 0. 3770263 33 
34 0. 6027741 0. 5544084 0.5100282 0. 4692964 0. 4319053 0. 3975738 0. 3660449 34 
35 0. 5938661 0. 5448731 0. 5000276 0. 4589696 0. 4213711 0. 3869331 0. 3553834 35 

36 0. 5850897 0.5355018 0. 4902232 0. 4488700 0. 4110937 0. 3765773 0. 3450324 36 
37 0. 5764431 0. 5262917 0. 4806109 0. 4389927 0. 4010671 0. 3664986 0. 3349829 37 
38 0. 5679242 0. 5172400 0. 4711872 0. 4293327 0. 3912849 0. 3566896 0. 3252262 38 
39 0. 5595313 0. 5083440 0. 4619482 ; 0.4198853 0. 3817414 0. 3471432 0. 3157536 39 
40 0. 5512623 0. 4996010 0. 4528904 0. 4106458 0. 3724306 0. 3378522 0. 3065568 AO 

41 0.5431156 0. 4910083 0. 4440102 0. 4016095 0. 3633470 0. 3288100 0. 2976280 41 
42 0. 5350893 0. 4825635 0. 4353041 0. 3927722 0. 3544848 0. 3200097 0. 2889592 42, 
43 0.5271815 0. 4742639 0. 4267688 0. 3841293 0. 3458389 0. 3114450 0. 2805429 43 
44 0.5193907 0. 4661070 0. 4184007 0. 3756765 0. 3374038 0. 3031094 0. 2723718 44 
45 0.5117149 0. 4580904 0. 4101968 0. 3674098 0. 3291744. 0. 2949970 0. 2644386 45 

0. 
0 
0 

51 | 0.4679849 | 0.4128048 | 0.3642430 | 0.3214925 | 0.2838461 | 0. 2506840 | 0.2214632 51 
52 | 0.4610689 | 0.4057049 | 0.3571010 | 0.3144181 | 0.2769230 | 0.2439747 | 0.2150128 52 
03 | 0.4542551 } 0.3987272 | 0.3500990 | 0.3074994 | 0.2701688 | 0.2374450 | 0.2087503 93 
54 | 0.4475419 | 0.3918695 | 0.3432343 | 0.3007329 | 0.2635793 | 0.2310900 | 0. 2026702 o4 
55 | 0.4409280 | 0.3851297 | 0.3365043 | 0.2941153 | 0.2571505 | 0. 2249051 | 0.1967672 59 

56} 0.4344118 | 0.3785059 | 0.3299061 | 0.2876433 | 0.2508786 | 0. 2188858 | 0.1910361 36 
57 | 0.4279919 | 0.3719959 | 0.3234374 [ 0.2813137 | 0.2447596 | 0. 2130275 | 0.1854719 o7 
58 | 0.4216669 | 0.3655980 | 0.3170955 | 0.2751235 | 0.2387898 | 0. 2073260 | 0.1800698 38 
09 | 0.4154354 | 0.3593100 | 0.3108779 | 0.2690694 | 0.2329657 | 0.2017772 | 0.1748251 59 
60 | 0.4092960 | 0.3531303 | 0.3047823 | 0.2631486 | 0.2272836 | 0.1963768 | 0. 1697331 60 

————— ee eee ———————_—_—_S=S=SSS=_SB_Pq 
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TaBLeE 34.—The present value of 1 due in n years—Continued. 

a — (lt 0 ie 

| | } | 

Years.| 314%. AY. 416%. | ay: | 5%. | 6%. eye Years. 

1 | 0.9661836 0. 9615385 0. 9569378 0. 9523810 0. 9478673 0. 9433962 0. 9345794 1 
2 | 0.9335107 0. 9245562 0. 9157300 0. 9070295 0. 8984524 0. 8899964 0. 8734387 2 
3 | 0.9019427 0. 8889964 0. 8762966 0. 8638376 0. 8516137 0. 8396193 0. 8162979 3 
4 | 0.8714422 0. 8548042 0. 8385613 0. 8227025 0. 8072167 0. 7920937 0. 7628952 4 

: 5 | 0.8419732 0. 8219271 0. 8024511 0. 7835262 0. 7651344 0. 7472582 0. 7129862 5 

yi 6 | 0.8135006 0. 7903145 0. 7678957 0. 7462154 0. 7252458 0. 7049605 0. 6663422 
2 7 | 0.7859910 0. 7599178 0. 7348285 0. 7106813 0. 6874368 0. 6650571 0. 6227497 

8 | 0. 7594116 0. 7306902 0. 7031851 0. 6768394 0. 6515989 0. 6274124 0. 5820091 

9 } 0. 7337310 0. 7025867 0. 6729044 0. 6446089 0. 6176293 0. 5918985 0. 5439337 
10 | 0. 7089188 0. 6755642 0. 5439277 0. 6139133 0. 5854306 0. 5583948 0. 5083493 

11 | 0.6849457 0. 6495809 0. 6161987 0. 5846793 0.5549105 0. 5267875 6. 4750928 
12 | 0.6617833 0. 6245971 0. 5896639 0. 5568374 0. 5259815 0. 4969694 0. 4440120 
13 | 0.6394042 0. 6005741 0. 5642716 0. 5303214 0. 4985607 0. 4688390 0. 4149645 

14 | 0.6177818 0. 5774751 0. 5399729 0. 5050680 0. 4725694 0. 4423010 0. 3878172 
15 | 0.5968906 0. 5552645 0. 5167204 0. 4810171 0. 4479331 0. 4172651 0. 3624460 

16 | 0.5767059 0. 5339082 0. 4944693 0. 4581115 0. 4245811 0. 3936463 0. 3387346 
17 | 0.5572038 0. 5133733 0. 4731764 0. 4362967 0. 4024465 0. 3713644 0. 3165744 
18 | 0.5383611 0. 4936281 0. 4528004 0. 4155207 0. 3814659 0.3503438 0. 2958639 

19 | 0.5201557 0. 4746424 0. 4333018 0. 3957340 0.3€15791 0. 3305130 0. 2755083 
20 | 0.5025659 0. 4563870 0. 4146429 0. 3768895 0. 3427290 0. 3118047 0. 2584190 

d 21 | 0.4855709 0. 4388336 0. 3967874 0. 3589424 0. 3248616 0. 2941554 0. 2415131 
2 22 | 0.4691506 0. 4219554 0. 3797009 0. 3418499 0. 3079257 0. 2775051 0. 2257132 

; 23 | 0.4532856 0. 4057263 0. 3633501 0.3255713 0. 2918727 0. 2617973 0. 2109469 
24 | 0.4379571 0. 3901215 0. 3477035 0. 3100679 0. 2766566 0. 2459786 0. 1971466 
25 | 0. 4231470 0. 3751168 0. 3327306 0. 2953028 0. 2622337 0. 2329986 0. 1842492 

26 | 0.4088377 | 0.3606892 | 0.3184025 | 0.2812407 | 0.2485628 | 0.2198100 | 0.1721955 26 
27 | 0.3950122 | 0.3468166 | 0.304€914 | 0.2678483 | 0.2356045 | 0.2073680 | 0.1609304 25 
28 | 0.3816543 | 0.3334775 | 0.2915707 | 0.2550936 | 0.2233218 | 0.195€301 | 0. 1504022 28 
29 | 0.3687482 | 0.3206514 | 0.2790150 | 0.2429463 | 0.2116794 | 0.1845567 | 0.1405628 29 
30 | 0.3562784 | 0.3083187 | 0.2670000 | 0.2313775 | 0.2006440 | 0.1741101 | 0.1313671 30 - 

31 | 0.3442304 | 0.2964603 | 0.2555024 | 0.2203595 | 0.1901839 | 0.1642548 | 0.1227730 3l 
32 | 0.3325897 | 0.2850579 | 0.2444999 | 0.2098662 | 0.1802691 | 0.1549574 | 0.1147411 32 

pi 33 | 0.3213427 | 0.2740942 | 0.2339712 | 0.1998725 | 0.1708712 | 0.1461862 | 0.1072347 33 
on 34 | 0.3104761 | 0.2635521 | 0.2238959 | 0.1903548 | 0.1619632 | 0.1379115 | 0. 1002193 34 

a 35 | 0.2999769 | 0.2534155 | 0.2142544 | 0.1812903 | 0.1535196 | 0.1301052 | 0.0936629 35 
2 
- 36 | 0.2898327 | 0.2436687 | 0.2050282 | 0.1726574 | 0.1455162 | 0.1227408 | 0.0875355 36 
< 37 | 0.2800316 | 0.2342969 | 0.1961992 | 0.1644356 | 0.1379301 | 0.1157932 | 0.0818088 37 
= 38 | 0.2705619 | 0.2252854 | 0.1877504 | 0.1566054 | 0.1307394 | 0.1092389 | 0.0764569 38 
& 39 | 0.2614125 | 0.2166206 | 0.1796655 | 0.1491480 | 0.1239236 | 0.1030555 | 0.0714550 39 
= 40 | 0.2525725 | 0.2082890 | 0.1719287 | 0.1420457 | 0.1174631 | 0.0972222 | 0.0667804 40 

oe. 

a 41 | 0. 2440314 | 0. 2002779 | 0.1645251 | 0.1352816 | 0.1113395 | 0.0917191 | 0.0624116 41 
5 42 | 0.2357791 | 0.1925749 | 0.1574403 | 0.1288396 | 0.1055350 | 0.0865274 | 0.0583286 42 
t 43 | 0.2278059 | 0.1851682 | 0.1506605 | 0.1227044 | 0.1000332 | 0.0816296 | 0.0545127 43 
- 44 | 0.2201023 | 0.1780464 | 0.1441728 | 0.1168613 | 0.0948182 | 0.0770091 | 0.0509464 44 

45 | 0.2126592 | 0.1711984 | 0.1379644 | 0.1112965 | 0.0898751 | 0.0726501 | 0.0476135 45 

= 46 | 0.2054679 | 0.1646139 | 0.1320233 | 0.1059967 | 0.0851897 | 0.0685378 | 0.0444986 46 
47 | 0.1985197 | 0.1582826 | 0.1263381 | 0.1C009492 | 0.0807485 | 0.0646583 | 0.0415875 47 
48 | 0.1918065 | 0.1521948 | 0.1208977 | 0.0961421 | 0.0765389 | 0.0609984 | 0. 0388668 48 
49 | 0.1853202 | 0.1463411 | 0.1156916 | 0.0915€39 | 0.0725487 | 0.0575457 | 0.0363241 49 
50 | 0.1790534 | 0.1407126 | 0.1107097 | 0.0872037 | 0.0687665 | 0.0542884 | 0.0339478 00 

51 | 0.1729984 | 0.1353006 | 0.1059423 | 0.0830512 | 0.0651815 | 0.0512154 | 0.0317269 51 
52 | 0.1671482 | 0.1300967 | 0.1013801 | 0.0790964 | 0.0617834 | 0.0483165 | 0.0296513 52 
53 | 0.1614959 | 0.1250930 | 0.0970145 | 0.0753299 | 0.0585625 | 0.0455816 | 0.0277115 53 
54 | 0.1560347 | 0.1202817 | 0.0928368 | 0.0717427 | 0.0555095 | 0.0430015 | 0.0258986 54 
55 | 0.1507581 | 0.1156555 | 0.0888391 | 0.0683264 | 0.0526156 | 0.0405674 | 0.0242043 59 

56 | 0.1456600 | 0.1112072 | 0.0850135 } 0.0650728 | 0.0498726 | 0.0382712 | 0.0226208 56 
57 | 0.1407343 | 0.1069300 | 0.0813526 | 0.0619741 | 0.0472726 | 0.0361049 | 0.0211410 57 
58 | 0.1359752 | 0.1028173 | 0.0778494 | 0.0590229 | 0.0448082 | 0.0340612 | 0.0197579 58 
59 | 0.1313770 | 0.0988628 | 0.0744970 | 0.0562123 | 0.0424722 | 0.0321332 | 0.0184653 59 
60 | 0.1269343 | 0.0950604 | 0.0712890 | 0.0535355 | 0.0402580 | 0.0303143 | 0.017257. 60 
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TABLE 35.—The present value of an annuity of 1 for n years. 

1—y” 
a> = - A 

nl 4a 

Years.| 1%. 134%. 29. 214%. 216%, 234%. 3%. Years. 

1 | 0.9852217 | 0.9828010 | 0.9803922 | 0.9779951 | 0.9756098 | 0.9732360 | 0.9708738 1 
2| 1.9558834 | 1.9486988 | 1.9415609 | 1.9344696 | 1.9274212 | 1.9204243} 1.9134697 2 
3 | 2.9122004 | 2.8979840 | 2.8838833 | 2.8698969 | 2.8560236 | 2. 8422621 | 2. 8286114 3 
4| 3.8543847 | 3.8309425 | 3.8077287 | 3.7847402 | 3.7619742 | 3.7394279 | 3.7170984 4 
5 | 4.7826450 | 4.7478551 | 4.7134595 | 4.6794525 | 4.6458285 | 4.6125819 | 4.5797072 5 

6 | 5.6971872 | 5.6489976 | 5.6014309-| 5.5544768 | 5.5081254 | 5.4623668| 5.4171914 6 
7 | 6.5982140 | 6.5346414 | 6.4719911 | 6.4102463 | 6.3493906 | 6.2894081 | 6. 2302830 7 
8 | 7.4859251 | 7.4050530 | 7.3254814 | 7.2471846 | 7.1701372 | 7.0943144| 7.0196922 8 
9 | 8.3605173 | 8. 2604943 | 8.1622367| 8.0657062 | 7.9708655 | 7.8776783 | 7.7861089 9 

10 | 9.2221846 | 9.1012229| 8.9825850 | 8.8662164 | 8.7520639 | 8.6400762| 8. 

11 | 10.0711178 | 9.9274918 | 9.7868481 | 9.6491113 | 9.5142087 | 9.3820693 | 9. 
12 | 10.9075052 | 10. 7395497 | 10.5753412 | 10.4147788 | 10. 2577646 | 10. 1042037 | 9. 
13 | 11. 7315322 | 11.5376410 | 11.3483738 | 11. 1635979 | 10. 9831850 
14 | 12.5433815 | 12.3220059 | 12. 1062488 | 11. 8959392 | 11. 6909122 

15 | 13. 3432330 | 13.0928805 | 12. 8492635 | 12.6121655 | 12.3813777 | 12. 1566989 | 11. 9379351 15 

16 | 14. 1312641 | 18. 8504968 | 13.5777093 | 13.3126313 | 13. 0550027 
17 | 14. 9076493 | 14.5950828 | 14. 2918719 | 13. 9976834 | 13. 7121977 
18 | 15. 6725609 | 15. 3268627 | 14.9920313 | 14. 6676611 | 14. 3533636 
19 | 16. 4261684 | 16.0460567 | 15. 6784620 | 15.3228959 | 14. 9788913 
20 ; 17. 1686388 | 16. 7528813 ; 16. 3514333 | 15. 9637124 | 15.5891623 

12. 8045722 | 12.5611020 16 
13.4351077 | 13. 1661185 17 
14, 0487666 | 13. 7535131 18 
14. 6460016 | 14. 3237991 19 
D. 2272021 | 14. 8774749 20 

21 | 17. 9001367 | 17. 4475492 | 17.0112092 | 16.5904278 | 16. 1845486 
22 | 18. 6208244 | 18. 1302695 | 17.6580482 | 17. 2033523 | 16. 7654132 
23 | 19.3308615 | 18. 8012476 | 18. 2922041 | 17. 8027896 | 17.3321105 
24 | 20.0304054 | 19. 4606857 | 18. 9139256 | 18. 3890362 | 17. 8849858 
25 | 20. 7196112 | 20. 1087820 | 19. 5234565 | 18. 9623826 | 18. 4243764 

. 7929461 | 15. 4150241 Pal 
- 3434999 | 15. 9369166 22 
. 8793186 | 16. 4436084 23 
- 4007967 | 16. 9355421 24 
- 9083180 | 17. 4131477 25 

26 | 21.3986317 | 20. 7457317 | 20.1210358 | 19.5231126 | 18. 9506111 
27 | 22.0676175 | 21.3717264 | 20. 7068978 | 20.0715038 | 19. 4640109 
28 | 22. 7267167 | 21. 9869547 | 21.2812724 | 20. 6078276 |-19. 9648887 
29 | 23.3760756 | 22.5916017 | 21. 8443847 | 21. 1323498 | 20. 4535499 
30 | 24.0158380 | 23.1858493 | 22. 3964556 | 21.6453299 | 20. 9302926 

. 4022559 | 17. 8768424 26 

. 8829741 | 18. 3270315 27 
19. 3508264 | 18. 7641082 28 
19. 8061571 | 19. 1884546 29 
20. 2493013 | 19. 6004414 30 

31 | 24.6461458 | 23. 7698765 | 22.9377015 | 22.1470219 | 21. 3954074 
32 | 25. 2671387 | 24. 3438590 | 23. 4683348 | 22. 6376742 | 21. 8491780 
33 | 25. 8789544 | 24.9079695 | 23. 9885636 | 23.1175298 | 22. 2918809 
34 | 26.4817285 | 25. 4623779 | 24. 4985917 | 23. 5868262 | 22. 7237863 
35 | 27.0755946 | 26.0072510 | 24. 9986193 | 24.0457958 | 23. 1451573 

20. 6805852 | 20. 0004285 3l 
21. 1003262 | 20. 3887655 32 
21. 5088333 | 20. 7657918 33 
21. 9064071 | 21. 1318367 34 
22. 2933403 | 21. 4872201 30 

36 | 27. 6606843 | 26. 5427528 | 25. 4888425 | 24. 4946658 | 23. 5562511 
37 | 28.2371274 | 27. 0690446 | 25. 9694534 | 24. 9336585 | 23. 9573181 
38 | 28. 8050516 | 27.5862846 | 26. 4406406 |} 25.3629912 | 24. 3486030 
39 | 29. 3645829 | 28.0946286 | 26. 9025888 | 25. 7828765 | 24. 7303444 
40 | 29. 9158452 | 28. 5942296 | 27.3554792 | 26. 1935222 | 25. 1027751 

22. 6699175 | 21. 8322525 36 
23. 0364161 | 22. 1672354 37 
23. 3931057 | 22. 4924616 38 
23. 7402488 | 22. 8082151 39 
24.0781011 | 23. 1147720 40 

~ a ee | 41 | 30. 4589608 | 29.0852379 | 27. 7994895 | 26.5951317 | 25. 4661220 
42 | 30.9940500 | 29.5678014 | 28. 2347936 | 26.9879039 | 25. 8206068 
43 | 31.5212316 | 30.0420652 | 28. 6615623 | 27.3720332 | 26. 1664457 
44 | 32.0406222 | 30.5081722 | 29.0799631 | 27. 7477097 | 26. 5038495 
45 | 32.5523372 | 30. 9662626 | 29. 4901599 | 28.1151195 | 26. 8330239 

24. 4069110 | 23. 4124000 41 
24. 7269207 | 23. 7013592 42 
25. 0383656 | 23.9819021 43 
25. 3414751 | 24. 2542739 44 
25. 6364721 | 24. 5187125 45 

46 | 33. 0564898 | 31. 4164743 | 29. 8923136 | 28. 4744445 | 27. 1541696 
47 | 33.5531920 | 31. 8589428 | 30. 2865820 | 28. 8258626 | 27. 4674826 
48 | 34.0425537 | 32. 29380138 | 30.6731196 | 29. 1695478 | 27. 7731537 
49 | 34. 5246834 | 32. 7211806 | 31.0520780 | 29.5056702 | 28.0713695 
50 | 34.9996881 | 33. 1412095 | 31. 4236059 | 29. 8343963 | 28. 3623117 

51 | 35. 4676730 | 33.5540142 | 31. 7878489 | 30. 1558888 | 28. 6461577 
52 | 35. 9287419 | 33.9597191 | 32. 1449499 | 30. 4703069 | 28. 9230807 
53 | 36. 3829969 | 34.3584463 | 32.4950489 | 30. 7778062 | 29. 1932495 
54 | 36. 8305388 | 34. 7503158 | 32. 8382833 | 31. 0785391 | 29. 4568288 
59 | 37. 2714668 | 35. 1354455 | 33.1747875 | 31.3726544 | 29. 7139793 

25. 9235738 | 24. 7754491 46 
26. 2029915 | 25. 0247078 47 
26. 4749309 | 25. 2667066 48 
26. 7395922 | 25. 5016569 49 
26. 9971700 | 25. 7297640 50 

era 

fi —- 

27. 2478540 | 25. 9512272 ol 
27. 4918287 | 26. 1662400 52 
27. 7292737 | 26. 3749903 53 
27. 9603637 | 26.5776605 54 
28. 1852688 | 26. 7744276 By) 

5. 5139514 | 33.5046937 | 31. 6602977 | 29. 9648578 
5. 8859473 | 33. 8281310 | 31.9416114 | 30. 2096174 

30 28. 4041545 | 26. 9654637 56 
35 

08 | 38. 5555375 | 36. 2515452 | 34. 1452265 | 32. 2167349 | 30. 4484072 
36 
36 

28. 6171820 | 27. 1509357 57 
28. 8245081 | 27. 3310055 58 
29. 0262852 | 27. 5058306 59 
29, 2226620 | 27. 6755637 60 

59 | 38. 9709729 - 6108553 | 34. 4561044 | 32. 4858043 | 30. 6813729 
60 | 39. 3802689 - 9639855 | 34. 7608867 | 32. 7489529 | 30. 9086565 

Be eee ee ee C00 NINIDON O 

5302028 | 10 

2526241 | 11 
9540040 | 12 

10. 8070109 | 10.6349553 | 13 ? 
11. 4910081 | 11.2960731 | 14 j 
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TABLE 35. 

Years. 

= COMMS CRWNe 

31%. 

0. 9661836 
1. 8996943 
2. 8016370 
3. 6730792 

- 5150524 4 

5. 38285530 
6. 1145440 
6. 8739555 
7. 6076865 
8. 3166053 

9 
9 

. 0015510 

. 6633343 
10. 3027385 
10. 9205203 
11. 5174109 

12. 0941168 
12. 6513206 
13. 1896817 

. (098374 
14, 2124033 

| 14. 6979742 
15. 1671248 
15. 6204105 
16. 0583676 
16. 4815146 

| 16.8903523 
17. 2853645 
17. 6670189 
18. 0357670 
18. 3920454 

. 7362758 
- 0688655 
. 8902082 
. 7006842 
. 0006611 

. 2904938 

. 9705204 

. 8410874 

. 1024999 
- 3950723 

- 5991037 
- 8348828 
. 0626887 
- 2827910 
- 4954503 

. 7009181 

. 8994378 

. 0912443 

. 2765645 
- 4556179 

. 6286163 
. 7957645 
. 9572604 
. 1132951 
. 2640532 

- 4097133 
. 9504476 

24. 6864228 
24. 8177998 
24. 9447341 

—The present value of an annuity of 1 for n years—Continued. 

HIGHWAY 

9615385 
8860947 
7790910 
6298952 
4518223 

2421369 
0020547 
7327449 
4353316 
1108958 

7604767 
3850738 

- 9856479 
. 9631229 
. 1183874 

. 6522956 

. 1656689 

. 6592970 

. 1339394 
- 9903263 

OO WNAON PWNS 

. 0291600 
- 4511153 
- 8568417 
- 2469631 
. 6220799 

15. 9827692 
16. 3295858 
16. 6630632 
16. 9837146 
17. 2920333 

- 0884936 
- 8735515 
- 1476457 
- 4111978 
. 6646132 

- 9082820 
. 1425788 
- 3678642 
- 0844848 
- 1927739 

- 9930518 
- 1856267 
. 3707949 
- 0488413 
. 7200397 

. 8846536 
- 0429361 
- 1951309 
- 3414720 
. 4821846 

. 6174852 

. 7475819 

. 8726749 
- 9929567 
. 1086122 

. 2198194 

. 3267494 
- 4295668 
. 9284296 
. 6234900 

0. 9569378 
1. 8726678 
2. 7489644 
3. 5875257 

. 3899767 is 

1578725 
8927009 
5958861 

. 2687905 
9127182 NN Derg 

- 5289169 
. 1185808 
. 6828524 
- 2228253 
. 7395457 

. 2340151 

. 7071914 

. 1599918 
- 5932936 
- 0079365 

a oO f OO 

- 4047239 
. 7844248 
. 1477749 
. 4954784 
- 8282090 

9. 1466115 
- 4513028 
. 1428735 
. 0218885 

16. 2888885 

- 5443910 
- 7888909 
. 0228621 
. 2467580 
. 4610124 

ell wall ed oOrorg 

17. 6660406 
17. 8622398 
18. 0499902 

- 2296557 
18. 4015844 

18. 5661095 
18. 7235498 
18. 8742103 
19. 0183831 
19. 1563474 

19. 2883707 
19. 4147088 

- 9356065 
. 6512981 
. 7620078 

. 8679500 

. 9693302 

. 0663447 
. 1591815 
- 2480206 

20. 3330340 
20. 4143866 
20. 4922360 
20. 5667330 
20. 6380220 

0. 9523810 
. 8594104 
7232480 
9459505 
3294767 ANP 

07569 3 
7863731 
4632128 
1078217 
7217349 SIC EAEH 

8. 3064142 
8. 8632516 
9. 3935730 
9. 8986409 

10. 3796580 

10. 8377696 
11. 2740663 

. 6895869 

. 0853209 
- 4622103 

. 8211527 
- 1630026 
- 4885739 
. 7986418 
. 0939446 

- 3751853 
- 6430336 
. 8981273 
. 1410736 
- 3724510 

- 9928105 
9. 8026767 

- 0025492 
. 1929040 
- 3741943 

. 9468517 
- 1112873 
. 8678927 
. 0170407 
. 1590864 

- 5459120 
- 6627733 
- 7740698 

. 8800665 
17. 9810157 
18. 0771578 
18. 1687217 
18. 2559255 

18. 3389766 
. 4180730 
. 4934028 
. 5651456 
. 6334720 

. 6985447 

. 7605188 

. 8195417 
18. 8757540 
18. 9292895 

BONDS. 125 

516%. 6%. | he Years. 

0.9478673 | 0. 9433962 | 0. 9345794 1 
1.8463197 | 1.8333927 | 1. 8080182 2 
2. 6979334 | 2.6730120 | 2. 6243160 3 
3.5051501 | 3.4651056 | 3.3872113 4 
4.2702845 | 4.2123638 | 4. 1001974 5 

4.9955303 | 4.9173243 | 4. 7665397 6 
5. 6829671 | 5.5823814 | 5. 3892894 7 
6. 3345660 | 6.2097938 | 5.9712985 8 
6.9521953 | 6.8016923 | 6.5152323 9 
7.5376258 | 7.3600871 | 7. 0235816 10 

8. 0925363 | 7.8868746 | 7. 4986744 11 
8. 6185179 | 8.3838439 | 7. 9426863 12 
9.1170785 | 8.8526830 | 8.3576508 13 
9.5896479 | 9.2949839 | 8. 7454680 14 

10. 0375809 | 9.7122490 | 9. 1079140 15 

10. 4621620 | 10.1058953 | 9.4466486 16 
10. 8646086 | 10.4772597 | 9.7632230| 17 
11. 2460745 | 10.8276035 | 10.0590869 | 18 
11. 6076535 | 11. 1581165 | 10.3355953 | 19 
11. 9503825 ; 11. 4699212 | 10.5940143 ; 20 

12. 2752441 | 11. 7640766 | 10. 8355273 21 
12. 5831697 | 12.0415817 | 11. 0612405 22 
12. 8750424 | 12. 3033790 | 11.2721874 23 
13. 1516990 | 12.5503575 | 11. 4693340 24 
13. 4139327 | 12. 7833562 | 11. 6535832 25 

13. 6624954 | 13. 0031662 | 11. 8257787 26 
13. 8980999 | 13. 2105341 | 11. 9867091 27 
14. 1214217 | 13. 4061643 } 12. 1371113 28 
14. 3331012 | 13.5907210 | 12.2776741 29 
14. 5337452 | 13. 7648312 | 12. 4090412 30- 

14. 7239291 | 13.9290860 | 12.5318142 31 
14. 9041982 | 14.0840434 | 12. 6465553 32 
15. 0750694 | 14.2302296 | 12. 7537900 33 
15. 2370326 | 14.3681411 | 12. 8540094 34 
15. 3905522 | 14. 4982464 | 12. 9476723 35 

15. 5360684 | 14.6209871 | 13. 0352078 36 
15. 6739985 | 14. 7367803 | 13. 1170166 37 
15. 8047379 | 14.8460192 | 13. 1934735 38 
15. 9286615 | 14. 9490747 | 13. 2649285 39 
16. 0461247 | 15. 0462969 | 13.3317089 40 

16. 1574642 | 15. 1380159 | 13. 3941204 41 
16, 2629992 | 15. 2245433 | 13. 4524490 42 
16. 3630324 | 15. 3061729 | 13. 5069617 43 
16. 4578506 | 15.3831820 | 13. 5579081 44 
16. 5477257 | 15. 4558321 | 13. 6055216 45 

16. 6329154 | 15.5243699 | 13. 6500202 46 
16. 7136639 | 15. 5890282 | 13. 6916077 47 
16. 7902027 | 15. 6500266 | 13. 7304744 48 
16. 8627514 | 15. 7075723 | 13. 7667986 49 
16. 9315179 | 15. 7618606 | 13. 8007463 50 

16. 9966994 | 15. 8130761 | 13. 8324732 51 
17. 0584829 | 15. 8613925 | 13. 8621245 52 
17. 1170454 | 15.9069741 | 13. 8898359 53 
17.1725549 | 15.9499755 | 13.9157345 54 
17. 2251705 15. 9905430 | 13. 9399388 55 

17. 2750431 | 16. 0288141 | 13. 9625596 56 
17. 3223158 | 16.0649190 | 13. 9837006 57 
17. 3671239 | 16. 0989802 | 14. 0034585 58 
17. 4095961 | 16. 1311134 | 14. 0219238 59 
17. 4498542 | 16. 1614277 | 14. 0391812 60 
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TABLE 36.—The annuity for n years which 1 will buy or the annuity needed to discharge 

BULLETIN 136, U. S. DEPARTMENT OF AGRICULTURE. 

a debt of 1 in n years with interest. 

i Bebraege ease’) 

a 1—v” 
H { 

|Years.| 114%. 134%. | 25 24% 214%. 234%. So. Years 

1 | 1.0150000 | 1.0175000 | 1.0200000 | 1.0225000 | 1.0250000 | 1.9275000 | 1.0300000 1 
2} 0.5112779 | 0.5131630 | 0.5150495 | 0.5169376 | 0.5188272 | 0.5207183 | 0,5226108 2 
3 | 0.3433830 | 0.3450675 | 0.3467547 | 0.3484446 | 0.3501372 | 0.3518324 | 0. 3535304 3 
4] 0.2594448 | 0. 2610324 | 0. 2626238 | 0.2642189 | 0.2658179 | 0. 2674206 | 0. 2690271 4 
5 | 0.2090893 | 0.2106214 | 0.2121584 |} 0.2137002 | 0.2152469 | 0. 2167983 | 0. 2183546 5 

6 | 0.1755252 | 0.1770226 | 0.1785258 | 0.1800350 | 0.1815500 | 0.1830708 | 0. 1845975 6 
7 | 0.1515562 | 0.1530306 | 0.1545120 | 0.1560003 | 0.1574954 | 0.1589975 | 0.1605064 7 
8 | 0.1335840 | 0.1350429 | 0.1365098 | 0.1379846 | 0.1394674 | 0.1409580 | 0. 1424564 8 
9 | 0.1196098 | 0.1210581 | 0.1225154 | 0.1239817 | 0.1254569 | 0. 1269410 | 0. 1284339 9 

10 | 0.1084342 | 0.1098754 | 0.1113265 | 0.1127877 | 0.1142588 | 0.1157397 | 0.1172305 10 

11 | 0.0992938 | 0.1007304 | 0.1021779 | 0.1036365 | 0.1051060 | 0. 1065863 | 0. 1080775 ll 
12 | 0.0916800 | 0.0931138 | 0.0945596 | 0.0960174 | 0.0974871 | 0.0989687 | 0. 1004621 12 

| 13] 0.0852404 | 0.0866728 | 0.0881184 | 0.0895769 | 0.0910483 | 0. 0925325 | 0. 0940295 13 
14 | 0.0797233 | 0.0811556 | 0. 0826020 | 0.0840623 | 0.0855365 | 0.0870246 | 0. 0885263 14 
15 | 0.0749444 | 0.0763774 | 0.0778255 | 0.0792885 | 0.0807665 | 0.0822592 | 0. 0837666 15 

16 | 0.0707651 | 0.0721996 | 0.0736501 | 0.0751166 | 0.0765990 | 0.0780971 | 0.0796109 16 
17 | 0.0670797 | 0.0685162 | 0.0699698 | 0.0714404 | 0.0729278 | 0.0744319 | 0.0759525 17 
18 | 0.0638058 | 0. 0652449 | 0.0667021 | 0.0681772 | 0.0696701 | 0.0711806 | 0. 0727087 18 
19 | 0.0608785 | 0. 0623206 | 0.0637818 | 0.0652618 | 0.0667606 | 0.0682780 | 0. 0698139 19 
20 | 0.0582457 | 0.0596912 | 0.0611567 | 0.0626421 | 0.0641471 | 0.0656717 | 0. 0672157 20 

21 | 0.0558655 | 0.0573146 | 0.0587848 | 0.0602757 | 0.0617873 | 0.0633194 | 0. 0648718 21 
22| 0.0537033 | 0.0551564 | 0. 0566314 | 0.0581282 | 0.0596466 | 0.0611864 | 0. 0627474 22 
23 | 0.0517308 | 0.0531880 |} 0.0546681 | 0.0561710 | 0.0576964 | 0.0592441 | 0. 0608139 23 
24 | 0.0499241 | 0.0513857 | 0.0528711 | 0.0543802 | 0.0559128 ; 0.0574686 | 0. 0590474 24 
25 | 0.0482635 | 0.0497295 | 0. 0512204 | 0.0527360 | 0.0542759 | 0.0558400 | 0. 0574279 25 

26 | 0.0467320 | 0.0482027 | 0.0496992 | 0.0512213 | 0.0527688 | 0.0543412 | 9. 0559383 26 
27 | 0.0453153 | 0.0467908 | 0.0482931 | 0.0498219 | 0.0513769 | 0.0529578 | 0. 0545642 27 
28 | 0.0440011 | 0.0454815 | 0.0469897 | 0.0485253 | 0.0500879 | 0.0516774 | 0. 0532932 28 
29 | 0.0427788 | 0.0442642 | 0.0457784 | 0.0473208 | 0.0488913 | 0.0504894 | 0. 0521147 29 
30 | 0.0416392 | 0.0431298 | 0.0446499 | 0.0461993 | 0.0477776 | 0. (493844 | 9. 0510193 30 

31 | 0.0405743 | 0.0420701 | 0.0435963 | 0.0451528 | 0. 0467390 | 0.0483545 | 0. 0499989 31 
32 | 0.0395771 | 0.0410781 | 0.0426106 | 0.0441742 | 0.0457683 | 0.0473926 | 0. 0490466 32 
33 | 0.0386414 | 0.0401478 | 0.0416865 | 0.0432572 | 0.0448594 | 0.0464925 | 0.0481561 33 
34 | 0.0377619 | 0.0392736 | 0.0408187 | 0.0423966 | 0.0440068 | 0.0456488 | 0. 0473220 34 
35 | 0.0369336 | 0.0384508 | 0. 0400022 | 0. 0415873 | 0.0432056 | 0.0448565 | 0. 0465393 35 

36 | 0.0361524 | 0.0376751 | 0.0392329 | 0.0408252 | 0.0424516 | 0.0441113 | 0.0458038 36 
37 | 0.0354144 | 0.0369426 | 0.0385068 | 0.0401064 | 0.0417409 | 0.0434095 | 0. 0451116 37 
38 | 0.0347161 | 0.0362499 | 0. 0378206 | 0.0394275 | 0.0410701 | 0.0427476 | 0. 0444593 38 
39 | 0.0340546 ; 0.0355940 | 0.0371711 | 0.0387854 | 0.0404362 ! 0.0421226 | 0. 0438439 39 
40 | 0.0334271 | 0.0349721 | 0.0365558 | 0.0381774 | 0. 0398362 | 0.0415315 | 0. 0432624 40 

41 | 0.0328311 | 0.0343817 | 0.0359719 | 0.0376009 | 0. 0392679 | 0.0409720 | 0. 0427124 41 
42 | 0.0322643 | 0.0338206 | 0.0354173 | 0. 0370536 | 0.0387288 | 0.0404418 | 0. 0421917 42 
43 | 0.0317247 | 0.0332867 | 0. 0348899 | 0. 0365336 | 0.0382169 | 0.0399387 | 0. 0416981 43 
44 | 0.0312104 | 0.0327781 | 0.0343879 | 0.0360390 | 0.0377304 | 0.0394610 | 0. 0412299 44 
45 | 0.0307198 | 0. 0322932 | 0.0339096 | 0.0355681 | 0.0372675 | 0.0390069 | 0. 0407852 45 

46 | 0.0302512 | 0.0318304 | 0.0334534 | 0.0351192 | 0.0368268 | 0.0385749 | 0. 0403625 46 
47 | 0.0298034 | 0.0313884 | 0.0330179 | 0. 0346911 | 0.0364067 | 0.0381636 | 0. 0399605 47 
48 | 0.0293750 | 0. 0309657 | 0.0326018 | 0. 0342823 | 0.0360060 | 0.0377716 | 0.0395778 48 
49 | 0.0289648 | 0. 0305612 | 0.0322040 | 0.0338918 | 0.0356235 | 0.0373977 | 0. 0392131 49° 
50 | 0.0285717 | 0.0301739 | 0. 0318232 | 0.0335184 | 0.0352581 | 0.0370409 | 0. 0388655 50 

51 | 0.0281947 | 0.0298027 | 0.0314586 | 0.0331610 | 0.0349087 | 0.0367001 | 0. 6385338 51 
52} 0.0278329 | 0.0294466 | 0.0311091 | 0.0328188 | 0.0345745 | 0.0363744 | 0. 0382172 52 
53 | 0.0274854 | 0.0291049 | 0.0307739 | 0. 0324909 | 0.0342545 | 0.0360630 | 0. 0379147 53 
54 | 0.0271514 | 0.0287767 | 0.0304523 | 0.0321765 | 0.0339480 | 0.0357649 | 0. 0376256 54 
55 | 0.0268302 | 0.0284613 | 0.0301434 | 0: 0318749 | 0.0336542 | 0.0354795 | 0. 0373491 55 

56 | 0.0265211 |} 0.0281580 | 0. 0298466 | 0.0315853 | 0. 0333724 | 0.0352061 | 0. 0370845 56 
57 | 0.0262234 | 0.0278661 | 0.0295612 | 0.0313071 | 0.0331020 | 0.0349440 | 0. 0368311 57 
58 | 0.0259366 | 0.0275850 | 0.0292867 | 0.0310398 | 0. 0328424 | 0.0346927 | 0.0365885 58 
59 | 0.0256601 | 0.0273143 | 0.0290224 | 0.0307827 | 0.0325931 | 0.0344515 | 0. 0363559 59 
60 0. 0270534 | 0.0287680 | 0. 0305353 | 0. 0323534 | 0.0342200 | 0. 0361330 60 0. 0253934 

Oy COS 
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‘Tassie 36.—The annuity for n years which 1 will buy or the annuity needed to discharge 
; a debt of 1 in n years with interest—Continued. 

: api 1—v” 

Years. 316%. ay, A1ME%. | ae 516%. 6%. | Pi Years 

1 | 1.0350000 | 1.0400000 | 1.0450000 | 1.0500000 | 1.0550000 | 1.0600000! 1.0700000 1 
2 | 0.5264005 | 0. 5301961 0. 5339976 0. 5378049 0.5416180 | 0.5454369 | 0.5530918 2 
3 | 0.3569342 | 0.3603485 | 0.3637734 | 0.3672086 | 0.3706541 | 0.3741098 | 0.3810517 3 
4 | 0.2722511 0. 2754901 0. 2787437 | 0.2820118 | 0.2852945 | 0.2885915 | 0.2952281 4 
5 | 0.2214814 | 0.2246271 0.2277916 | 0.2309748 | 0.2341764 | 0.2373964 | 0.2438907 5 

6 | 0. 1876682 0. 1907619 0.1938784 | 0.1970175 0.2001790 | 0.2033626 | 0.2097958 6 
7 |) 0.1635445 0. 1666096 0.1697015 | 0.1728198 0. 1759644 | 0.1791350 } 0.1855532 a 
8 | 0.1454767 0.1485278 | 0.1516097 | 0.1547218 | 0.1578640 | 0.1610359 0. 1674678 8 
9 | 0.1314460 0.1344930 | 0.1375745 | 0.1406901 0.1438395 | 0.1470222 | 0.1534865 9 

10 | 0.1202414 | 0.1232909 | 0.1263788 | 0.1295046 | 0.1326678 | 0.1358680 | 0.1423775 10 

11 | 0.1110920 } 0.1141490 0.1172482 | 0.1203889 0.1235707 | 0.1267929 | 0.1333569 11 
12 | 0.1034840 | 0.1065522 | 0.1096662 | 0.1128254 | 0.1160292 0. 119277 0. 1259020 12 
13 | 0.0970616 | 0.1001437 | 0.1032754 | 0.1064558 | 0.1096843 | 0.1129601 | 0.1196509 13 
14 | 0.0915707 | 0.0946690 | 0.0978203 | 0.1010240 | 0.1042791 | 0.1075849 | 0.1143449 14 
15 | 0.0868251 | 0.0899411 | 0.0931138 | 0.0963423 | 0.0996256 | 0.1029628 | 0.1097946 15 

16 | 0.0826848 | 0.0858200 | 0.0890154 | 0.0922699 | 0.0955825 | 0.0989521 | 0.1058577 16 
17 | 0.0790431 | 0.0821985 | 0.0854176 | 0.0886999 | 0.0920420 | 0.0954448 | 0.1024252 17 
18 | 0.0758168 | 0.0789933 | 0.0822369 | 0.0855462 | 0.0889199 | 0.0923565 | 0.0994126 18 
19 | 0.0729403 | 0.0761386 | 0.0794073 | 0.0827450 | 0.0861501 | 0.0896209 | 0.0967530 19 
20 | 0.0703611 | 0.0735818 | 0.0768761 | 0.0802426 | 0.0836793 | 0.0871846 | 0.0943929 20 

21 | 0.0680366 | 0.0712801 | 0.0746006 | 0.0779961 | 0.0814648 | 0.0850046 | 0.0922890 | 21 
22 | 0.0659321 | 0.0691988 | 0.0725457 | 0.0759705 | 0.0794712 | 0.0830456 | 0.0904058 22 
23 | 0.0640188 | 0.0673091 | 0.0706825 | 0.0741368 | 0.0776696 | 0.0812785 | 0.0887139 23 
24 | 0.0622728 | 0.0655868 | 0.C689870 | 0.0724709 | 0.0760358 | 0.0796790 | 0.0871890 | 24 
25 | 0.0606740 | 0.0640120 | 0.0674390 | 0.0709525 | 0.0745494 | 0.0782267 | 0.0858105 

26 | 0.0592054 | 0.0625674 | 0.0660214 | 0.0695643 | 0.0731931 | 0.0769044 | 0.0845610 26 
27 | 0.0578524 | 0.0612385 | 0.0647195 | 0.0682919 | 0.0719523 | 0.0756972 | 0.0834257 | 27 
28 | 0.0566027 | 0.0600130 | 0.0635208 | 0.0671225 | 0.0708144 | 0.0745926 | 0.0823919 28 
29 | 0.0554454 | 0.0588799 | 0.0624146 | 0.0660455 | 0.0697686 | 0.0735796 | 0.0814487 | 29 ~ 
30 | 0.0543713 | 0.0578301 | 0.0613915 | 0.0650514 | 0.0688054 | 0.0726489 | 0.0805864 | 30 

31 | 0.0533724 | 0.0568554 | 0.0604435 | 0.0641321 | 0.0679167 | 0.0717922 | 0.0797969 31 
32 | 0.0524415 | 0.0559486 | 0.0595632 | 0.0632804 | 0.0670952 | 0.0710023 | 0.0790729 
33 | 0.0515724 | 0.0551036 | 0.0587445 | 0.0624900 | 0.0663347 | 0.0702729 | 0.0784081 | 33 
34 | 0.0507597 | 0.0543148 | 0.0579819 | 0.0617554 | 0.0656296 | 0.0695984 | 0.0777967 34 
35 | 0.0499984 | 0.0535773 | 0.0572705 | 0.0610717 | 0.0649749 | 0.0689739 7 

36 | 0.0492842 | 0.0528869 | 0.0566058 | 0.0604345 | 0.0643664 | 0.0683948 
37 | 0.0486133 | 0.0522396 | 0.0559840 } 0.0598398 | 0.0637999 | 0. 0678574 
38 | 0.0479821 | 0.0516319 | 0.0554017 | 0.0592842 | 0.0632722 | 0.0673581 
39 | 0.0473878 | 0.0510608 | 0.0548557 | 0.0587646 | 0.0627799 | 0.0668938 
40 | 0.0468273 | 0.0505235 | 0.0543432 | 0.0582782 | 0.0623203 | 0. 0664615 

0 

0 
0 
0 
0 
0 

41 | 0.0462982 | 0.05C0174 | 0.0538616 | 0.0578223 |} 0.0618909 | 0.0660589 | 0 
42 | 0.0457983 | 0.0495402 | 0.0534087 | 0.0573947 | 0.0614893 | 0.0656834 | 0 
43 | 0.0453254 | 0.0490899 | 0.0529824 | 0.0569933 | 0.0611134 | 0.0653331 | 0 
44 | 0.0448777 | 0.0486645 | 0.0525807 | 0.0566163 | 0.0607613 | 0.0650061 | 0. 4 
45 | 0.0444534 | 0.0482625 | 0.0522020 | 0.0562617 | 0.0604313 | 0.0647005 | 0.0734996 45 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

oo Lb) 

46 | 0.0440511 | 0.0478821 | 0.0518447 | 0.0559282 | 0.0601218 | 0.0644149 
47 | 0.0436692 ; 0.0475219 | 0.0515073 ; 0.0556142 | 0.0598313 |; 0.0641477 
48 | 0.0433065 | 0.0471807 | 0.0511886 | 0.0553184 | 0.0595585 | 0.0638977 
49 | 0.0429617 | 0.0468571 | 0.0508872 | 0.0550397 | 0.0593023 | 0. 0636636 
50 | 0.0426337 | 0.0465502 | 0.0506022 | 0.0547767 | 0.0590615 | 0.0634443 

51 | 0.0423216 | 0.0462589 | 0.0503323 | 0.0545287 | 0.0588350 | 0.0632388 
52 | 0.0420243 | 0.0459821 | 0.0500768 | 0.0542945 | 0.0586219 | 0.0630462 
53 | 0.0417410 | 0.0457192 | 0.0498347 | 0.0540733 | 0.0584213 | 0.0628655 
54 | 0.0414709 | 0.0454691 | 0.0496052 | 0.0538644 | 0.0582325 | 0.0626960 
55 | 0.0412132 | 0.0452312 | 0.0493875 | 0.0536669 | 0.0580546 | 0.0625370 

56 | 0.0409673 | 0.0450049 | 0.0491811 | 0.0534801 | 0.0578870 | 0.0623877 - 0716201 36 
57 | 0.0407325 | 0.0447893 | 0.0489851 | 0.0533034 | 0.0577290 | 0.0622474 | 0.0715118 57 
58 | 0.0405081 | 0.0445840 | 0.0487990 | 0.0531363 | 0.0575801 | 0.0621157 | 0.0714109 58 
59 | 0.0402937 | 0.0443884 | 0.0486222 | 0.0529780 | 0.0574396 | 0.0619920 | 0.0713169 59 
60 | 0.0400886 | 0.0442019 | 0.0484543  0.0528282 | 0.0573071 | 0.0618757 | 0.0712292 60 

1 

oO = SY) — Es 
1 

or bo 
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Tas_E 37.—Bid on a bond for $100 to realize a given net income, interest payable 
semiannually. 

INTEREST 33%. 

cee a 5 years. | 10 years. | 15 years. | 20 years. | 25 years. | 30 years. 

3. 00 102. 31 104, 29 106. 00 107. 48 108. 75 109. 85 
3. 10 101. 84 103. 42 104. 77 105. 93 106. 92 107. 78 
3. 20 101. 38 102. 55 103. 55 104, 41 105. 14 105. 76 
3.30 100. 91 101. 69 102. 35 102. 91 103. 39 103. 79 
3. 40 100. 46 100. 84 101.17 101. 44 101. 68 101. 87 

50 100. 00 100.00 | 100.00 100. 00 100. 00 100. 00 
60 99. 55 99517 98. 85 98. 58 98. 36 98.17 
70 99. 09 98. 34 97. 71 97.19 96. 76 96. 39 
80 98. 65 97. 52 96. 59 95. 82 95.19 94. 66 
90 98. 20 96. 71 95. 49 94. 48 93. 65 92. 96 

00 97. 75 95. 91 94. 40 93.16 92.14 91. 31 
10 97.31 95. 12 93. 33 91. 86 90. 67 89. 70 

96. 87 94. 33 92. 27 90. 59 89. 23 88. 12 
30 96. 44 93. 55 91. 22 89. 34 87. 82 86. 59 
40 96. 00 92. 7 90. 19 88. 11 86. 44 

50 95. 57 92. 02 89.18 86. 90 85. 08 
60 95. 14 91. 26 88. 18 85. 72 83. 76 
70 94. 71 90. 51 87.19 84. 55 $2. 46 
80 94. 28 89. 77 86. 21 83. 40 81.19 
90 93. 86 89. 04 85. 25 82. 28 79. 95 

93. 44 88. 31 84. 30 81.17 78. 73 

baba bebobe bab ohabebe gos 2s ee 

iS S 

On S o 

INTEREST 4%. 

3. 00 104.61 | 108.58 112. 01 114. 96 117. 50 
3.10 104. 14 107. 69 110.73 113. 34 115. 58 

He He He He HH He He HRC GC Go Go 

ww i=) ie) 

> D> 

for) ve) “I o oo (ve) aD ~I _ ive) lon) S o ie) oO rey ios) 

Or S fon) ive) Or o> bo We) bo bo i ~ so or (Sv) io) ~J _ Or 19) o ioe) iw) 

INTEREST 43%. 

00 106. 92 112. 88 118. 01 122. 44 126. 25 
10 106. 44 111. 96 116. 69 120. 75 124. 23 
20 105. 96 111.05 | 115.39 119. 09 122. 26 
30 105. 49 110. 15 114.11 117. 47 120. 32 
40 105. 02 109. 26 112. 84 115. 87 118. 43 

50 104. 55 108. 38 111. 59 114. 30 116. 57 
60 104. 08 107. 50 110. 36 112. 75 114. 75 
7 103. 62 106. 64 109. 15 111. 24 112. 98 
80 103. 16 105. 7 107. 95 109. 74 111. 23 

102. 7 104. 93 106. 77 108. 28 109. 53 

00 102. 25 104. 09 105. 60 106. 84 107. 86 
10 101. 79 103. 25 104. 45 105. 42 106. 22 
20 101. 34 102. 43 103. 31 104. 03 104. 62 
30 100. 89 101. 61 102.19 102. 66 103.05 
40 100. 44 100. 80 101. 09 101. 32 101. 51 

50 100. 00 100. 00 100. 00 100. 00 100. 00 
| 98.93 98. 70 98. 52 
| 97. 86 97. 43 97. 08 

| 6 96. 82 96.17 95. 66 
90 98. 25 96. 87 | 95. 79 94. 94 94. 27 

| 
COR RR AR RRR RR goog 09 gop G9 0900 

eo) (eo) 

94. 77 93. 72 92. 91 
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TABLE 37.—Bid on a bond for $100 to realize a given net income, interest payable 
senuannually—Continued. 

INTEREST 5%. 

Net é 2 = “ aeons 5 years. | 10 years. | 15 years. | 20 years. | 25 years. | 30 years. 

3. 00 109. 22 Ie alye 124. 02 129. 92 135. 00 139. 38 
3.10 108. 74 116. 23 122. 65 128. 16 132. 89 136. 93 
3. 20 108. 26 115. 30 121.31 126. 44 130. 81 134. 55 
3. 30 107. 78 114.38 119. 99 124. 75 128. 79 132. 22 
3. 40 107. 30 113. 47 118. 68 123. 08 126. 80 129. 94 

3. 50 106. 83 112. 56 117. 39 121. 45 124. 86 127. 72 
3. 60 106. 35 111. 67 116.12 119. 84 122. 95 125. 55 
3. 70 105. 88 110. 78 114. 86 118. 26 121.08 123. 44 
3. 80 105. 42 109. 91 113. 62 116. 70 119. 26 121.37 | 
3. 90 104. 95 109. 04 112. 40 115.18 117. 47 119.35 | 

4. 00 104. 49 108. 18 111. 20 113. 68 Taal 117. 38 
4.10 104. 03 107. 32 110. 01 112. 20 113. 99 115. 45 
4, 20 103. 57 106. 48 108..84 110. 75 112. 31 W557 
4.30 | 103.12 105. 64 107. 68 109. 33 110. 66 111. 74 
4. 40 102. 67 104. 81 106. 54 107. 93 109. 04 109. 94 

4. 50 102. 22 103. 99 105. 41 106. 55 107. 46 108.19 
4. 60 101. 77 103.18 104. 30 105. 19 105. 91 106. 47 
4.70 101. 32 102. 37 103. 20 103. 86 104. 38 104. 80 
4, 80 100. 88 101. 57 102.12 102. 55 102. 89 103. 16 
4.90 100. 44 100. 78 101. 05 101. 27 101. 43 101. 56 

oO S i=) — S i=) S So 4 S i=) S So — S S S i=) — (=>) j=) S i=) — S i=) S oO = f=) =) S oO 

~ 

INTEREST 6%. 

50 111. 38 120. 94 128. 98 135. 74 141. 43 146. 20 
60 110. 89 120. 01 127. 63 134. 01 139. 34 143. 81 
70 110. 41 119. 08 126. 30 132. 30 137.30 141. 47 
80 109. 93 118.16 124. 98 130. 63 135. 30 139. 18 

109. 46 117. 25 123. 68 128. 98 133. 34 136. 94 

00 108. 98 116. 35 122. 40 127. 36 131. 42 134. 76 
10 108. 51 115. 46 121.13 125. 76 129. 54 132. 63 
20 108. 04 114.58 119. 88 124.19 127. 70 130. 54 
30 107. 58 113. 70 118. 65 122. 65 125. 89 128. 50 
40 107. 11 112. 83 117. 43 121.14 124.11 126. 51 

50 106. 65 111. 97 | 116. 23 119. 65 122. 38 124. 56 
60 106. 19 111.12 115. 05 118.18 120. 67 122. 66 
70 105. 73 110. 28 113. 88 116. 74 119. 00 120. 80 
80 105. 28 109. 44 112. 73 115. 32 117. 36 118. 98 
90 104. 83 108. 61 111.59 113. 92 115. 76 117. 20 

Saheb bake | PRES kA 

te) S 

104. 38 107. 79 110. 47 112. 55 114.18 115. 45 
25 103. 26 105. 78 107. 72 109. 22 110. 38 111. 27 
50 102. 16 103. 81 105. 06 106. 02 106. 75 107. 31 
75 101. 07 101. 88 102. 49 102. 95 103. 29 103. 55 
00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 SECA Eola bo be 

i=) S 

52448°—15—_9 
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bonds, hichway and bridge; with summary. =..552 522425245 See 63, 85 
roads, bond-built, mileage to January 1, 1914......-...-..-.--..--..--.=- 80 

Formula, general, for v aluation of bonds. ..:-is--+-s.-s. +s. ee ee 111-112 
Formulas, computing interest, and.examples:-_ 2-2. 42.25. 32 eee 7 = QS SEs 

Georgia— 
bonds, highway and bridge, county and district. amount. term, rate, etc... - 38 
bonds, highway and bridge, with summiary.--=---2=.2 5-2-5244) eee 63,85 
roads, bond-built, mileage to January UW) POI Ay si ee 81 

Gravel road, construction; cost: -=. 55. 1 5 2s ee eee 10, 11 
Gravel roads— 

maintenance; costsus 220) Je Se ee Ge a Oe ae ee 12 
See also Roads, gravel. 

Hauling— 
reduction of cost on bond-built roads, relation to bond requirements. .--.-- 33 
reduction of cost on good roads, relation to payment of bonds, estimates, 

illustration, @te .'. 22 eS a ese 28 
Hauling costs— 

estimation method. ete2s.. 22225542 eee eee SOR ise ee 68 
saving per mileat5 cents reduction ..--...-.c.2. 002 oe2 See ee | 

ee ee 
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Highway bonds, issuance, legal restrictions, caution, suggestions. ............. 27-28 
miehway districts, issuance of bonds, restrictions.._....--=-.J.2-5-22+22.25.- 27 
Highway. See also Road. 
Highways— 

MOS CSMMIMNATION, 22 55.2 carcici5 sais <2 = Seto pet atraehee See te ieee Pee 24-27 
eatnty, «classification. ceneralmteaturesis: oe eaaa: othe te see eh Set 5 
ite ald rassistanee irom elhy: taxeSa ci. tee ne eens 2D ee Be 30-31 
See also Roads. 

Idaho— 
bonds, highway and bridge, county and district, amount, term, rate, etc. 39 
ponds shichwayeand-pndce, with summarye.22--6225 552. 22s 22 fe ee 63, 85 
mehway bonds. amount; rate,“term, Cteh qz..025-s2 see sane 's sae decane ees 34 
roads, pond-burlt,mileace to January | UOI4Y S222 slo. ese). 2 81 

Tllinois— 
bonds, highway and bridge, county and district, amount, term, rate, etc. 39 
ponds mehway and bridge: wath summary --:- <2) 5-3... 925-02 -222 2.5. 64, 85 
bonds, township highway and bridge, amount, term, rate, etc........._.. 49-51 
roads Hond-puit, mileage to Januaryal, UO14s + os a ee ee 84 

Indiana— 
bonds, highway and bridge, county and district, amount, term, rate, etc.. 39 
bendss hichwayand bridge, with summary. 22. 5-5.2 25.22.2225 64-66, 85 
bonds, township highway and bridge, amount, term, rate, etc............ 51 
FoAds spond pull. maeaze torgamuaryel, OIA: : 22) 22 8s So ee 81, 84 

RemeeSeMISME THLE ATIAAUIN Gi aL OCU oan citing Pa, birt ores by aysiepe = WiSinielsies Sauce Vad Se SE ee 102 
meaLlimentsoonGs: valuation. iormulas(ebCs. 2. 505-2 ssc ak oe oe 108-110 
Interest— 

compound and annuities, in bond calculations. ..........-......--...- 104-106 
COmpounc cd chinition. TOrmuUlas: CLC. <u... asa esse oo Ss se eee eee 92, 93, 94 
SHeCime tate: Cerrmitl On, TOPMUMAS FOUC sac ie oer ona ie eels aloe ne See 93 
RcHrenechive and nomial: relatom. 28s 2eos2 2) 3 de 4 oc ee Re 93 
tables, $100 bonds, to realize a given net income. ...................-. 128-129 
males: “bondsionwarnous, kinds. 222. 2222 eli Sl Se Le G7 SO. 2022823 
theory, application to road-bond calculation, tables, etc.....-.......-..-. 91-129 

lowa— 
bonds, highway and bridge, county and district, amount, term, rate, etc... 40 
bonds hchway and brdee, with-summary -.. 2.022 65. 42...225--8--4-.6-- 66, 85 
Brit CHC COLGLO W VAIN PROVEG, TOROS: ¢.-+ 1.5 v2 Soe Sci SEE eS in eee 

Kansas— 
bonds, highway and bridge, county and district, amount, term, rate, etc. 40 
bonds -nichway -andsbridee, with summary.:2.-.0...22.-25¢-22-sss-ne--:- 67, 85 
bonds, township highway and bridge, amount, term, rate, etc......--.---. 52 
moads. bond-puilt_ mileage to January 1, 1914... ...-.225......22.2s:25.2-- 81 

Kentucky— 
bonds, highway and bridge, county and district, amount, rate, etc........ 40 
pouds-bichway and bridge, with summary...-.......-.-----.+.--22-+--- 67, 85 
awine costs On unimproved roads, NOtC:...-2-2..--62+2--5-+2224+h2-42-- 7 
Ege. bond-built,.mileage to January 1, 1914......02..2..-....222-2-22.-- 81 

Land, farm, yield per acre of crops and forest products, weight..............- 9 
mandevalues. increase from bond-built roads.........--.--.------:-+-+-++---- 33 
Loans, annuity, calculation of repayments.-...............-.:.. 101-104, 114, 116-127 
Louisiana— 

bonds, highway and bridge, county and district, amount, term, rate, etc...- 4] 
bonudsehichway and bridge, with summary..........-2--..2.4-+22-----=- 67, 85 
made Hondo, mileace to January 1, 1914.2... 22. 2.22 20. ese a8 =e: - ie ot | 

Macadam roads— 
eee tap RedPURLINICO Sina oe orc 2 She ste ia tgs ts os eran ane Re AO AS LE EE oe « 10, 11, 27 
SERRE RECO TC OS ies eee ee 8 set he eRe Fle) ek ee ee oe L327 
water-bound, Maine, Massachusetts, and New Jersey, cost elements, 1908— 

Dees cc ned aie LER eS Bree I el Fa a Np ee Py eee Se 88-89 
Maine— 

Mnmnvnonds amount, rate, term, etc _-./.-.5+-2.4.--.-------+---+--- 34, 52 
eearameacmcdcs wilh summary." 02. s...00222 052-2022 .6 0222.22 8 67, 85 
traffic record on unimproved roads....-...-.--- Pre tare eh ipeene ne koe 6 
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Maintenance, road) costae 2 ee ie re ae ae era ree eas 12-14, 24-27 
Market products, yield per-acre of farmland) weights.2- 2. eee eee 9 
Market roads,economic values... ota -2cce bono nie: oe re 6-10 
Maryland— 

highway bonds, amount, rate, term, etc..::...--.--f/22.. 2-2) ee 
highway bonds, ‘with summarys:2 $2.20. oc oe ee ee 68, 85 
Montgomery County, traffic record on unimproved roads................. 64 
roads, bond-built, mileage to January 1, 1914.................). 81 

Massachusetts— 
highway bonds, amount, rate, term, etc......................-....~ 34-35, 41, 59 
highway bonds; ‘with summary 202.2 5 fe os 68. 85 
roads, bond- built, mileage: to January 1), 1914252 = Pek ee 84 
roads, maintenance, CORE: cr occ feng Beg EE AIR, TE Oi a 13 

Michigan— 
highway bonds,-amount, ‘term, rate, (\ete-¢. - ic). .234)- 0 ee 
highway bonds, With summary se) SUS) ss eee oe eee 
roads, bond-built, mileage to January 1, OUEST iS eee ee 81, 84 

Minnesota— 
highway bonds, amount, term, rate, etc. </./2_.22t22.2222.2 9222.2. Al ode 
hichway bonds, with summary........ ot eiatapsue = ia ene a ee Om 
roads, bond-built, mileage to January i QTE 2s ee a ee 81, 84 

Mississippi— 
highway bonds; amount; term, Tale; ete - 2.6. -c n= 8 ee eee 
highway bonds, With: SUmMINaty 228 oe) ee ee eee oe 69-70, s 
Leflore County, trathe record on unimproved roads* <2 52-2. =e ae 6 
roads» bond=puilt; millease to January O14 se eee 81 

Missouri— 
highway bonds: amount? term) jrates-etCe. 2. es Se ee 42,56 
highway bonds, With summary 4 5225 Ue ee eee eae 70, 85 
roads, bond- built, mileage to amuary 1 O14 a Nee eee cee 81 

Montana— 
highway bonds; amount, term rate “ete --< = 2 9 ee ee 43 
highway bonds, With summary so S6 ie S35 os ee a ia ee 71, S5 
roads, bond- built, mileage todanuary 1s V9U4= eee See a ee ee 81 

Nebraska— 
bonds, highway and bridge, county and district, amount, term, rate, etc. . 43 
bonds, highway and bridge, WAC SUNITA 2214 eee ee ce, 2 71, 85 
bonds, township highway and bridge, amount, term, rate, etc...........- 56 

Nevada— 
bonds, highway and bridge, county and district, amount, rate, etc....._.. 43 
bonds, highway and bridge, to January 1, 1914, summary -.-2. 2-2. 85 
roads, ‘pond- built, mileage to January 1, 1914 Sie wo 8 Sraeay vice Be 81 

New Hampshir C=. 
bonds, highway and bridge, to January 1, 1914, summary ............__.. 85 
bonds, township highway and br idge, amount, term, rate, etG 20s eee 56 
highway bonds, amount, rate, term, 610 2 oe 35 

New Jersey— 
bends, highway and bridge, county and district, amount, term, rate, etc... 43 
bonds, highway and bridge, With Summary. 2-1 hos oes eee ee 71, 85 
bonds, township highway and bridge; ‘term, rates ete. a2 324 sas ae see ee 56 
roads, ‘bond- built, mileage to January ih 1914 270 OE ee 81,84 © 
roads, maintenance, cost. a ee ee eee 13a 

New Mexico— J 
bonds, highway and bridge, county and district, amount, term, rate, etc... 43 
bonds, hichway and bridge, With Summarys... 6.22540 20a 71, 89% 
hichway bonds, amount, rate, Ler, CtG Fj e Soc Sa re eee 30 
roads, bond-built, mileage to J anuary 1, 1914 PE ee eee 8] 

New York— 
bonds, highway and bridge, county and district, amount, term, rate, etc... 44 
bonds, highway and bridge, with summary 2.3055.) A oe eee 72, 85am 
bonds, township highway rand bridge, term’, rate, etes2 os = eee 57 
city taxes, assistance to State highways cdl Siya We wees aa en eee eee 30 
highway bonds, amount, rate. term, CUGs. 02 oo an 3 
roads, bond=built, muleace to January I, W014) 2 eee 82-84 
roads; maintenance, Cost: oss 2 gaa eo ee ee 13 
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North Carolina— Page. 
bonds, highway and bridge, county and district, amount, term, rate, etc. 44 
bonds, highway-and*bridge, with summary.....22..-..------222.----- 72- ~73, 85 
bonds, township highway. and bridge; ‘term, rate;etc. ... 22-2. 0e2.2-3.2.-. 57-68 
roads, pond-built, mileage to January i TOIL, <hot’ < seha ae NO Oe a 82 

North Dakota— 
bonds, highway and bridge, county and district, amount, Tatereies* eu. 44 
bonds, highway and bridge, to January 1, 1914, summary Seen erie 85 

Ohio— 
bonds, highway and bridge, county and district, amount, term, rate, etc... 45 
bonds hiehway and budge, with summary.-- 7222.22.23 2.42.58 22a eeee 74, 85 
bonds, township highway and bridge, term, rate, etc..-..-. BM apy 2k aed 58-59 
highway nods eleat eons sen Seo e cre te ols: ayaa try eats ESL Shc ee 36 
Muskingum County, traffic record on unimproved roads.......-...-------- 6 
roads, bond spilt, mileagestowanuary: 1 VON 4s ee Remi ih) eee aa? 82, 84-85 

Oklahoma— 
bonds, highway and bridge, county and district, amount, term, rate, etc.. 45 
bonds, mMehwaysatd bud ce swith SUMMA ose a= wae lates Sees. aes 75 
bonds, township highway and bridge, amount, term, rate, etc............ 59 

Oregon— 
bonds, highway and bridge, county and district, amount, term, rate, etc... 45 
bonds, highway and bridge, with summary..........- teh Eee SU pes Ses oan 75 
Jackson County, traffic record on (banuscyorRoOnecliROP KO sieeene ee Ape soe aw | 7) 
FOAdSponG put. mileage to January. ll, 1914) 2 5. see ee ek ee 82 

Pennsylvania— 
bonds, highway and bridge, county and district, amount, term, rate, etc.. 46 
bonds, IMmahwayanGdsonace) witbysummary 2.56. 226.224. 880225 ae 75, 85 
bonds, township highway and bridge, amount, term, rate,etc........-..-. 60-61 
iahiwarya pond sad eleaie 28s te Susie ariceysee 2) Stay on sie Pk See le 36 

Rhode Island— : 
bonds, hichywayzand bridge, with summary... 2. =. 3.522222 - 24.2032 5-5- 75, 85 
bonds, township highway and bridge, amount..-........-.-..------------- 61 
hicmnuaya bonds amount, Tate, berm, CbC.. 2.5. .65..2.- ste ee cicelse seems 35 
| SHNEL DARE OLDIES, C8 SCE Be a eee te oan 36 
LOAU eT EM CEM A MeO. COSb= aeaets Shins wien cass Sg be eye is Se eae os a 13 

Road bonds— 
county and district highway and bridge, by States and counties, tables... 37-49 
ASSET COMO RENGAU CO ane ena 8 = Varn cta 21a) S02 a ata )efainleis iene ein ein oe ee ote 28 
issuance, legal restrictions, caution, suggestions.......-.-.--.------------- 27-28 
SUBS. UST in eo Shoes SEES ea os gee eS eA emt fe 34-35 
See also Bonds. 

Road building— 
ZU APELT [LEE EG Ci] OCT PALSY 2/5 Be Me eee Re aay hn f= 28 
county, distribution of funds, caution, suggestions......-...------------- 29 

BE THEGOMG INT GMONIMCOS <2 25 soe aa eas k. 62S ee Leo. So ae 10-12, 27 
Sea oedistriets issuance: ot bonds, restrictions. .......-.....-...s-2..-22-----4- 27 
RRCHPBRI Ta Get NC RCO Stan eteis 2s cafsiosis ob once TLR 12-14, 24-27 
Roads— 

bituminous-macadam, Maine, Massachusetts, and New Jersey, cost ele- 
PELE ET Pees The] ey eee yes ts ic Oe RN RU ee oe ee 90 

bond-built, cost of different kinds in nine counties. -..... 32 
bond- built, financial items, supervisory methods, cost of different kinds, 

etc. studies i BERG VCEAINS tates Seda ae LOO Ae A eee BE 31-33 
bond-built, mileage for various States, to January 1, 1914............-... 80-85 
Mende uti siiaiesn: various localities..ic...2-<...-.sshs cts +s se cere 30-33 
REMERON GetaxOr MAIN tenaNee so. 5... L6 c ocd cc aids ac ae ices since ok he aoe 26 
mumnuyrerasctication, general features...0....-...0-2.0¢-s occ ss eee tase: 5 
good, benefit to nonabutting property owners..........----.------------- 30-31 
good, economic value to community. . : 28 
good, reduction of cost of haulin e, relation ‘to payment of bonds, ‘estimates, 

illustration, EKG Seo Sera sales Pe ene erm ee topes 2) Oty -) ADO EREA a a ENS wae 28 
gravel, Maine, Massachusetts, and New Jersey, cost elements, 1908-1911... 86-87 
improved, reduction of hauling CECT FS fg fs a ASRS es Been as RS Ae ep 8 
macadam. See Macadam roads. 
PERE MAC L INEATICINO = not. SL ae hasan ots Ri oo Pau ae ele koe et 26 
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Roads Continued. ; Page. 
‘wumarke®, economic: yaluewss 50 aoe seme mee ee EL ee eee 6-10 
market; tonnage. computime2 52 ab oe cee a a ee 8-10 
permanent features, per cent of oa different typed 24 so) 3 eee i 
repair and maintenance, annual Charges.0 csi. uie se FU gel eee eee 
unimproved, traffic record, costs, capacity, CtCs 2 Sls ie eee 6-8 
See also Highways. 

School attendance, aid of bond-built roads.............-..-- RPE cee 33 - 
Schools, adv antages from bond-built roads in several counties.............---- 33 
Serial bonds— 

formulas, CG o> ome ss ok joe oe en ne SS EI eae oe ee 110 
repayment methods, Clcs 52025: oo ras no ie a a ee ete ee 17-18 
semiannual div idends, Valuation: . So 2cctens se ooo ae ee ee 113-114 

Sinking funds accumulation, formulas, tables, eben sn eH wile. 96-99; 120-8 
Sinking-fund bonds, annual payments, etc., ‘and objections. . PL a Se ee 14-16 
South Carolina— 

bonds, highway and bridge, county and district, amount, term, rate, etc. . 46 
bonds, hichway. and bridge; with summary J--2.- 4420. (os eee 76, 85 
roads, bond-butlt; mileage to January 1, 1914 2. Yo es 82 

South Dakota— ; 
bonds, highway and bridge, county and district, amounts................ 46 
bonds, -hichway and ibridge,-with summiary /--0-.2 955.5 2 a ee 76 | 
bonds, highway and bridge, to January 1, 1914, summary..-...........-. 85 
bonds, township highway and bridge, amount, term, rate, etc.....-....-. 61 

Tax, mamtenance, for bond-built highways----2-.=--_-- 9 -~ =e >. 6ae eee 269 
Taxes, road, payment by nonabutting property owners, discussion........-..-. 30-31 | 
Tennessee— 

bonds, highway and bridge, county and district, amount, term, rate, etc. 46 
bonds, highway and bridge, with summary_....-.-2--2-22325-22-2- oe 76, 85 & 

Texas— 
bonds, highway and bridge, county and district, amount, term, rate, etc.. 47-48 © 
bonds, highway and bridge) with summary. -2.-- 222-40. soe) eee ee 77-78, 85 
roads, bond-bualt-mileage to January [1014 222. See) ee eee 82-83 — 

Township highway and bridge bonds, by States, amount, term, rate, etc., 
tables os Soe oe ees Le Se La ee aaa 8 See 49-62 — 

Trafiic— 
data;“method“of- securing: i. 4 S25 2252 Fee 2 ose See 6 
record Of Seven unimproved TOAdSa.3 25 0 see. oe ee ee 6a 

Utah— . 
highway bonds, amount, rate, term, etc........- PSMESAS Wes ators See 35,48 
highway, bonds, withisummanry csscss sos ee a ee tees eee 78, 85 © 

Vermont— 
highway bonds; amount, term, rate, etes- 32-2<- s6.22555 =) ee ee 61-62 — 
highway bonds, with summary....-- 252-54) 254-2424 -6 se 78, 85 — 

Virginia— 
highway bonds, amount, term, rate, ete. ..5.2.6 2.2 ee ee eee - 48% 
highway bonds, with summary..-.--..--..-- Joe <i Sot ot Sees eee 78-79, 85 
roads, bond-built, mileage: to January 1, J9I4] 92s eee eee eee “gee 83 
Spotsylvania County, haulimg costs, note:-.2..- 22 222 4a a2 eee eee 74 

Washington— . 
bonds, highway and bridge, county and district, amount, term, rate, etc-- 48 
bonds, highway and bridge, with summanry-2-o--4-2 4590505 6 oe eae 79, 85 
highway bonds, amount, rate, term, ete..-...2-.-22-..-- 5.225225 - 2 0 ee 

West Virginia— 3 
bonds, highway and bridge, county and district, amount, term, rate, etc. - 49 
bonds, highway and bridge, with summary ..------= 22+: 4422-3565 eee 79, 85 
haubng ‘costs on unimproved roads! -22-- 5-4. 559- s e  ee = 
roads, bond- built, mileage to January 1, 1914 2-222 = -e Rese 83 

Wisconsin— he 3 
bonds, highway and bridge, county and district, amount, term, rate, etc-. 49 
bonds, highway and bridge, With summary... _¢. 2.0 $4. See Ue See ee eee 80 
bonds, township highway and bridge, amount, term, rate, etc!.°:...--..-- 62 
roads, bond-built, mileage to January 1, 1914 ......-..-.2---2e2-----eee 83, 85 
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