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PtT.RPOSE OF THE STATION 

THE PURPOSE of the Engineering Experi­
ment Station is to afford a. service, through 

~ientific intestiga.tion, evolution of new devices 
and methodS, ~d tests and analyses of materials: 

• 
· For the manufacturing and other engineering 
population and industries of Iowa.; 

For the industries related to agriculture, in 
the solution of their engineering problems; 

• For all people of the state in the solution of the 
engineering problems of urban and rura.llife. 
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AUTOMOBILE OPERATING COST AND 
MILEAGE STUDIES 

ABSTRACT 

This bulletin presents the operating costs of 1,675 automobiles, the records 
for which were submitted by individual Iowa owners and by various state 
highway departments, from which estimates of average costs are determined 
for 10 classes of cars for annual mileages of 3,000 to 25,000 miles. Similar 
cost estimates are made for a car representing the composite of the 1930 Iowa 
registration. 

Estimates of mileage, market value depreciation, average life, and average 
age are given. The Iowa license fee and gasoline tax is shown for each class 
on a ton·mile basis. Registrations, new car sales, and number of cars operated 
daily are shown for 1900 to 1930. 

I. INTRODUCTION 

The automotive and highway industries have grown so rapidly in 
the last decade that it has been difficult to keep abreast of their de­
velopments. Improvements in automotive design have called for a 
change in highway design, and likewise as the highways have been 
improved and adapted to higher speeds a change in motor vehicle 
design has resulted. These changes have made necessary continuous 
studies in highway economics and motor vehicle transportation, a 
field which has been under study by the Iowa Engineering Experi­
ment Station for many years and particularly so since 1920. 

Bulletin 69 (1924) "Highway Transportation Costs," was the 
first publication issued by this Station which dealt with mileage costs. 
Bulletin 91, "Operating Cost Statistics of Automobiles and Trucks," 
was published in 1928, giving in addition to averag~ vehicle costs, the 
relative cost of operating over low, intermediate, and high type road 
surfaces. In bulletin 69 also, stress was p1aced upon the relative cost 
of operation on various roadway surfaces. Since the entire supply 
of each of these bulletins has been distributed and since the cost fig­
ures presented therein have been modified by road and vehicle im­
provements, another publication on this subject is timely. 

Other recent bulletins published by this Station on highway eco­
nomics and highway imp1·ovements are listed on the inside of the 
back cover of this bulletin.' 

Since the total cost of highway transportation is composed of high­
way costs and vehicle costs, it becomes necessary to study these indi-

1Parttcular reference Ia made to the followlhjf additional bullet.ina: 56, 65, 67, 85, and 88. 
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vidually in any attempt to arrive at reasonable estimates of the total 
cost of highway transportation. In the highway field, the road bed 
(highways) is owned by the public and the rolling stock (motor ve­
hicles) is privately and separately owned. Therefore, the support 
of these two items of cost comes from separate book accounts, unlike 
rail transportation in which costs are controlled by one organiza­
tion. 

As private automobile, bus, and highway freight transportation in­
crease the problem of taxation becomes more complex. It cannot 
be administered with any degree of equality and satisfaction with­
out technical analyses of the highway transportation industry, in­
volving the cost of transportation by the various classes of vehicles. 

Reliable estimates of motor vehicle operating costs are of wide­
~pread value and interest as there are but few persons in the United 
States who do not come in direct personal contact with this class of 
transportation. Owners bf fleets and organizations paying automo­
bile expense accounts are vitally interested in cost analyses. Such \ 
cost records, however, are not plentiful and as they are seldom re­
ported in the literature a study of this kind becomes one of gathering 
records from scattered sources, assembling them, and adjusting the 
results to a common basis in order that comparisons might be made. 
Reliable records on the privately owned and operated vehicles are 
hard to find, as few owners compile them and there is no economical 
means of collecting those that are kept. Owners of fleets usually 
keep good records, but because of special prices, conditions of ser­
vice, and bookkeeping methods, accurate comparisons of accounts 
are difficult to make. An accurate account, or any account of an in­
dividual car throughout its life, is almost unknown. Records for the 
first two or three years are more common, but these do not reflect 
the true cost picture since the period of heaviest maintenance is not 
covered. 

The final estimates of operating cost are reported here in a form 
(.asily reduced to different annual mileages, unit costs, and operating 
con~itions. In general, annual mileage, geographic location, type of 
serVIce, and cost of vehicle determine the cost per mile, and in any 
comparison of unit mile costs allowances must be made for differences 
in these items. 

It is recognized that the cost records kept by operators of fleets 
of cars do not give average costs widely applicable to cars under indi­
vidual ownership and operation or to other fleets which may be op­
erated under a very different management and character of service. 
Necessarily, however, such records must be used in any successful 
attempt to classify costs, as complete records on personal cars are 
not available. Fleet records give results for high annual mileages 
and thus one year of operation in such eases is equivalent to two "or 
niore under individual operation. The factors of time, unit prices, 
uniformity and character of service, may vary widely between the 
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two classes of ownership and thus any comparison must be made with 
allowances. 

The few costs reported herein should not be taken as conclusive 
evidence establishing the average cost or average mileage of the pas­
senger cars in Iowa nor the UJ:i.ited States, but as long as the present 
dearth of acceptable cost records exists, such figures as are given 
here, when reasonably interpreted, offer a fairly satisfactory an­
~wcr to the question, "What does it cost me to operate my carY" 

II. OPERATING COST ESTIMATES 

To arrive at reasonable average costs of motor vehicle operation 
would require the composition of a large number of records in each 
chosen class of cars, and each geographical locality affecting the 
costs because of conditions of traffic, character of road surfaces, 
topographical conditions of the country, and other conditions of ser­
vice. Generally the student of this subject must use the information 
which is easily available, the result being that some classes may in­
clude too few cars -to assure the determination of a satisfactory aver­
age unit cost, and, as a rule, his information will not cover the coun­
try and conditions of service as thoroughly as desired. 

1. Collection and Treatment of Cost Records. An attempt was 
made to collect cost reports from the owners of privately operated 
cars in Iowa, and many hundred letters were sent out asking for such 
information, but it was found that few individuals kept such records 
nnd to secure those would constitute a cost beyond the value of the 
information received. A few such records were received, however, 
end there are therefore included 208 records representing the family 
car. 

Since sufficient information on the individually owned cars was 
not available, records from various state highway departments were 
secured, and the cost information reported here is based to a large 
extent on 1,467 vehicles owned by the following state highway de­
partments and operated by state highway officials and employees: 

California Depal"tment of Public Works; Division of High­
ways. 

State of Idaho Department of Public Works, Bureau of 
Highways, Equipment Division. 

Maine State Highway Commission. 
Massachusetts Department of Public Works. 
Missouri State Highway Commission, Bureau of Equip­

ment. 
North Dakota State Highway Commission. 

. West Virginia State Highway Commission. 
The records of operating cost received were grouped into classes 

representing the number of engine cylinders and the list weight of 
the car in accordance with Table 1. 
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The preliminary grouping of the records received from ea"h opera­
tor was made without regard to make of ear but with attention to 
the body style, so that the information reported in Table 14, page 43, 
represents the information as received except that it has been com­
bined in the ease of each owner for all ears of the same class (Table 
1) and same body style. 

The records in Table 14 were then summarized in two groups, fleet 
operation and individual operation, the cars in each of these two 
groups being combined solely on the basis of number of cylinders 
and list weight, except that the Ford model A was separated. Next 
these two groups were combined with the results given in Table 2. 
All combinations and averages were made on a weighted basis so 
that each car is given its proper weight in the final averages. 

TABLE 1. WEIGHT, LIST PRICE, MAKE, AND GROUP CLASS!F!CAT!0:-1 
OF C.o\R::; lN TABLE 14. 

Can in Table 14 Approx. Per--
WeightCb.a Cla88 Limita C'Cntage, 

Weight Range, lb. Factory Li11t Price, I 1{)30 Iowa ---------------- Registration 
Min. Max. Min. Max. Ava:. Min. Mu. Ava:. 

Light 4 1500 2000 1558 Ul65 1703 355 680 415 31.21 
Ford A (M4) 2000 2500 2050 2372 2199 395 625 493 12.65 
Other Medium 4 2000 2500 2005 2500 2299 495 1248 728 13.44 
Heavy 4 2500 3200 2510 3299 2046 495 1650 922 7.10 

Light 6 2100 2700 2185 2700 2535 525 1950 861 16.47 
Medium 6 2700 3300 2703 3280 2938 875 1595 1179 9.30 
Heavy6 3300 4500 3300 4113 3500 1095 2685 1426 7.97 

Light 8 2800 3500 2800 3070 2934 995 1465 1339 0.54 
MediumS 3500 4200 3545 4100 3798 1605 3045 2320 0.72 
Heavy 8 4200 5400 4285 4632 4603 3185 34116 3374 0.70 
Composite car -- -- -- -- 2350 -- -- 767 100.00 

Weight r;rau Makca oi ~ara lnciWICCI m mach ~IIUia 

Light 4 Ford T, Chevrolet, Star. 

Ford A (M4) Ford A. 

Other medium 4 Chevrolet, Chryeler, Dodge, Maxwell, Whippet. 

Heavy 4 Hupmobile, Naeh, Plymouth, Overland, Reo, Wlllya--1\:night. 

Li&ht 6 Chandle\ Chevrolet, Chryeler, Dodge, Durant, Eeeex, Falcon-l{nhtht, 
Fran lin, Naeh1 Oldemobile, Overland, Oakland, Pontiac, St.ar, 
Studebaker, Wbrppet. 

Medium 6 Buick, Chryeler, Columbia, Dodge, Falcon-l{ni~ht, Graham-Paige, 
Jewett, Hud.Hon, Hu~mobile, Nash, Oakland, 01 emobilo, Ueo. 
Studebaker, Willy•- {night. 

Heavy 6 Bulc~ podge, Hud•on, Nub, Packard, Peer)eu, Studebaker, Willy1-
mgbt. 

Lla:bt R Rooeevelt, M1nmon, Oldemobile. 

MediumS Cadillac, Hupmobile, N1Uh, 

Heavy 8 Cadillac. 



TABLE 2. SUMMARY OF COST DATA AS SUBMITTED BY OWNERS OR OPERATORS" 
I 

WeightCI.&..ooe Ligbt 4 Ford A (?.14) Other 1\14 / Heav.y4 Licht 6 

No. of Cents No. o( Cents No. of Cent• No. of Cents No. of Cents 
Coet ltellUII Can Pe• c ... Pe• Can p., Can p., Can p., 

Avsd. :Mile Av!ld• Mile Ava;d. Mile Avsd. Mile Avsd. Mile 

1. Gasoline 692 1.09 281 1.05 177 1.10 112 1.27 153 1.16 
2. Oil 692 0.21 281 0.17 177 0.14 112 O.ll.i 153 0,16 
3. Tires and tubes 692 0.46 281 0.37 177 o.se~ ..._ 110 0.52 152 0.33 
4. Maintenance costa 623 1.29 279 0.60 165 0.97 107 1.71 lSI 0.96 
4. Miae. costa ... O.lfJ 101 0,15 63 0.07 12 0.32 48 0.10 
.5. Depredation 30< 1.38 218 1.20 -141 1. 79 21 2.30 00 1. 76 
6. License 367 0.11 120 0.16 72 0.18 19 0.22 OS 0.14 
7. Garage 140 0.71 19 0.40 8S 0.45 18 0.61 45 0.20 
9. lnaurance 25 0.22 19 0.18 49 0.33 16 0.20 .. 0.22 

Informational Items Can Amount c ... Amount Can Amount vcano Amount Can Amount 
r-

Average list price S 692 415 281 493 177 728 112 922 153 861 
Average weight, tb. 692 1705 281 2109 177 2209 112 2646 153 2535 
Average age at start, yr. 203 0.2'.! • 281 0.00 116 o.so 103 0.41 108 0.27 
Datea covered 692 192G-30 281 1928-30 177 1924-30 112 192G-30 153 1922-30 
A vera,;e account period, yr. 692 1.39 281 0.80 177 1.61 112 2.61 153 1.07 
A veraa:;e total miles per ear 692 18 ,114 281 13,042 177 23,046 112 41,654 153 20,058 
Average annual mil!t! per car 692 14,227 281 17 .503 177 14,404 112 16,393 !53 24,258 
Miles per gallon of gu 892 16.09 281 17.49 177 17.30 112 15.28 152 16.40 
Miles per qua.rt of oil 652 88 262 104 91 126 93 99 106 95 
Weight Cl.a.M Medium 6 Heavy 6 Light 8 Medium 8 Heavy8 

Coet Itema Can Cents Can Centa Can Cents Can Cents Can Cents 

1. Gaaoline 165 1.30 81 1.46 s 1. 71 4 1.68 s 1.81 
2. Oil 165 0.18 81 0.16 5 0.09 4 0.39 5 0.29 
3. Tires and tubes 16< 0.48 80 0.62 4 0.39 3 0.52 i 0.83 
4. Maintenance 165 1.35 78 1.49 5 0.81 4 1.14 1.81 
4. Miae. COI'Ita 63 0.20 17 0.25 - -- I 0.12 3 3.36 
5, Depreciation 115 1.78 64 2.71 4 2.30 2 4.39 - --
6. License 62 0.25 34 0.30 2 0.51 3 0.62 I 0.71 
7. Garage 38 0,65 22 0.81 2 0.87 2 1.36 I 0.70 .. 
9. lnaurance 26 0.28 19 0.49 I 0.39 2 0.88 I 0.06 ' 

Informational Ite1011 Can Amount Can Amount Can Amount Can Amount Can Amount 

Average Hat price $ 165 1179 81 1426 5 1339 4 2320 5 3374 
Average weight, lb. 165 2938 81 3506 5 2934 4 3798 5 4603 
Average age at 1tart, yr. 122 0.64 60 0.17 • 1.80 2 0.00 3 0.00 
Dates covered 16/j 1923-30 81 192G-30 5 1026-30 4 1924-30 • 1927-30 
Average account period, yr. 165 1.36 81 1.81 5 1.34 4 1.57 5 1.91 
Average total miles per car 166 26,793 81 30,660 • 9,121 4 16,626 5 34,344 
Average annual miles per car 165 21,210 81 18,859 s 11 ,525 4 13 ,146 s 17 ,827 
Miles per gallon of aaa 163 14.60 81 13.47 .. 12.65 4 12.82 5 10.98 
Miles per quart of oil 124 110 68 117 3 142 2 104 • 75 
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Since all items of cost were not reported on some cars, the number 
of records averaged for each cost item or informational item is shown 
in Table 2. 

2. Reduction of Costs to Common Basis. Any comparison of car 
operating costs must be made with the costs calculated to a common 
Lase as the variation in market prices and grad~s of fuel, oil, insur­
r.nce, and other items affect the final average cost. A standard 
method of estimating depreciation should be used and all comparisons 
should be made on the same annual mileage. The summarized costs 
in Table 2 were reduced to a uniform basis by using the cost as re­
ported in cents per mile for tires and maintenance and the gasoline 
nnd oil mileage as given, computing all other items of cost on a basis 
of uniform prices or methods. These final costs, as shown in Table 
3 and Fig. 1, were calculated as follows: 

1. Gasoline: The average mileage per gallon of gasoline was 
taken from Table 2 for the various class~s and reduced to cents per 
mile on the basis of a uniform price of 20 cents a gallon including 
the Iowa tax of 3 cents a gallon. 

2. Oil: The average miles per quart of oil was taken from Table 
2 for the weight classes and reduced to cents per mile on the basis of 
a uniform price of 25 cents a quart. 

3. Tires and tubes: The average cost per mile as reported in Table 
2 was used without modification. 

4. ~Iaintenance: The average ~ost per mile as reported in Table 
2 was used without modification. llfaintenanc~ includ~s r~pair parts, 
h:bor, washing, greasing, towing, and reported miscellaneous costs. 

5. Dep•·eciation: Depreciation was figured on a straight line basis 
· for all weight groups, allowing 10 percent of the ~ost new delivered 
for salvage value and a total life mileage of 50,000 miles. 

The straight line method of figuring depreciation charges was i1scd 
because it is easy to apply, easy to understand and is suitable to the 
short term investment. The total depreciation was spread over 
50,000 miles as applying to the average car throughout its life rcgard­
kss of changes in ownership. Thus depre~·iation includes mechnnicnl 
wear and tear as well as obsolescence. 

6. License: The cost of license wns figured at I he Iowa rate of 40 
cents a hundred pounds list weight plus 1 percent of the factot•y list 
price, the latter item being reduced for the sixth and subsequent reg­
istrations to 0.5 percent of the list price with a minimum total fee of 
$10. The costs reported in Table 3 are the averages of five registra­
tions at the full rate and tl1ree registrations nt the reduced rate, cx­
c·~pt for annual mileages above 7,000 in which case the avcrnge of: 
the whole numher of licenses paid during a period of 50,000 miles 
was taken. Weights and list prices were taken from Table 1. 

7. Gam{fe: A uniform cost of $4 a month was used for all classes. 
8. Jnte~·e.~t: Interest charges were figured at 6 percent per annum 

on the depreciated value of the car at the beginning of the year. 
Table 3 reports the average interest chnrgc•s over a 50,000-mile period 
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for annual mileages above 7,000 and for the corresponding mileage 
during 7.5 years for annual mileages of 7,000 and less. 

9. Insurance: The insurance charges were figured at the rates in 
force at Ames, Iowa, during 1930. The coverage includes, $5,000 
property damage, $10,000 and $20,000 public liability (one and two 
persons killed), fire, theft, and tornado. The insurance was calcu­
lated as the avei·age of eight yearly payments, except for annual 
mileages above 7,000 when the average of the whole number of pay­
ments during a life of 50,000 miles was used. 

A study of Table 3 and Fig. 1 will show that the annual mileage 
has a very great effect on the cost per mile for the lower annual mile­
ages and emphasizes that any comparison of costs between different 
cars or different fleets must be made on a basis of equal annual mile­
ages, particularly for mileages of less than 10,000 a year. This study 
also indicates that the final cost is dependent to a large extent upon 
the weight of the vehicle. Since the list price varies somewhat in 
accordance with the list weight, it follows that the unit mile cost of 
operation is somewhat propot·tional to both the weight and purchase 
p1·ice of the car. 

The emves (Fig. 1) for the Ford model A and light 8 are probably 
too low as the data were based upon rather new cars, and the mainte­
nance items are relatively low in comparison with other cars. In con­
ti·ast, the light 4 ami heavy 4 classes indicate costs higher than would 
normally be expected. Most of the cars in the light 4 and heavy 4 
classes have been off the market for some time and these curves are 
only applicable to old makes of cars. The light 4 class was com­
posed mainly of Ford model T cars, while the heavy 4 class contained 
a pumbcr of miscellaneous old makes comprising about 7 percent of 
the Iowa registration in 1930. There were sold in 1930 only one make 
which would fall in the light 4 class, about two or three in the 
medium 4 class, and none at all in the heavy 4 class. The heavy 6 
class is giving way to the light 8 ears. The 1930 sales in Iowa were 
distributed about as follows: Ford A.(M4), 39.7 percent; medimn4, 
3.4 percent; light 6, 37.1 percent; medium 6, 11.6 percent; heavy 6, 
1.7 percent; light 8, 2.7 percent; medium 8, 2.4 percent; and heavy 8, 
1.4 percent. 

The relative cost of the nine items is shown graphically in Fig. 2 
for each class of vehicle. This figme illustrates very definitely that 
the maintenance costs of the Ford A and light 8 are abnormally low, 
while those for the light 4 and heavy 4 classes are abnormally high. 
These apparent discrepancies are due to the newness of the group 
first named and to the oldness of those cars in the .latter classes. It 
will be noticed that the total cost curve follows the general shape 
of the curves for depreciation and maintenance since these items of 
cost are large in comparison with the other items and they vary more 
widely between diffe1·ent weight groups. 

3. Operating· Cost of a. Composite Ca.r. Fo1· studies in the field 
of highway economics and highway taxation it is desirable to know 



. ' ' T-\BLE 3 FIN\L ESTH.f.\TED C.\H OPFIUTING COSTS 

Weight ClaM Light 4 Ford A (.\14) Other :\14 Heavy 4 I T.i~tht 6 
---· ~-~ I Cents Don .. ~ lc.:;;;;-rD;;I~I Doll an Cents Oulluf'l'l Dolin" I Cente Cents 

~~Item~ p., l>cr Per l l'E"r Per p., Prr Per l'er Per 
Year :\lile _ Ycnr -~ Yenr ;\file Ycur :\tile Yeur Mile --- --,------ ----

----- --------- - --- ------· - -------. 
L Gasoline, :?Or. J>Cr P:nl. 63.00 1.26 .'l7.00 l. 14 olS.OO 1.16 65,50 1.31 o:,.oo 1.30 
2. Oil, 25c :;er qmnt H.50 0.21J 12.00 0.:?-t 10.00 0.:!0 12 _;,o 0.:?5 1:1.00 0.26 
3. Ti~ an tubet; :!3.00 0.46 HUiO 0.37 18.00 0.36 20.00 O.li:.! lO.iJO 0.33 

·- :\laintenanc-e 70.00 1.40 33.00 0.66 49.00 0.9S s•.:m 1. 75 4\l .• iO O.ml 
5. D('predation 44.00 O.HS ;j:.!. ;,o 1.().) ;; _;,o 1 .• ')5 \18.00 1.00 !tJ.:,o t.sa 
6. I.icense, I own rnte 10.18 0.:!0 1:.!.80 0.:?6 },j. 1:.! 0.30 IS.Oi 0.36 li. t:J 0.31 
7. Glltllge, S4 a month 48.00 0.96 48.00 0.96 48. un 0.96 -18.00 O.!m -18.()(1 0.011 
8. Interest, 6 perrent :!0.10 0.40 :!3.il;! 0.-IS 3;· •. an O.il 44.7:! 0.89 41.711 0.83 
9. lruurnnce, .-\mes rate 19.40 0.39 HJ.01 0.3S :!0.36 0.41 :!2.08 0.46 :!4.:!6 0.41.1 -- -----· - --------

Total CO!'.t 31:!.18 6.:!4 :!76.73 5 .. H 331. :!8 6.63 423.27 H.46 3116.6:. 7.33 
fur 7,000 :\l1le1! u \ 1'1\T 

---- ----- -·~----- ·-- -- -. 
I. Gll$oline, :!Oe per gal. 88.20 1.26 79.80 l.U 81.:.!0 l. 16 !II .70 1.31 !ll.UII 1.30 
2. Oil, 25(' r,r quart 20.30 0.29 16.80 0.24 14. on 0.20 17. i>~l 0.2!i HL:.!tl 0.26 
3. Ti~ an tub~ 3:.!.:!0 0.46 2;i.9tl 0.37 :.!5.:W 0.36 36.40 0.52 :.!3. 10 0.3:1 

l.O 

•• :"\lnintE"nanc-e 98.00 1.40 46.20 O.ti6 6~.60 0.98 1:.!:.! .. ~1 1. 7/'.o ~~~1.30 0.9\1 
5. Depredation 61.60 o.ss 73.50 1.0.') 1US.i.O 1. ,'),") 137 .:!0 1.96 l:.!:-1.10 1. b:.:l 
6. Lic-en!le, Iowa rate 10.18 0.14 1:!.80 0. 18 15.1:.! o.·•·• 18.07 0.26 17. 1:~ 0.2.-. 
7. Gara~e. $.l a month 48.00 0.69 4S.OU O.t\9 -IS.OU 0.6!1 48.tKI 0.6\1 4S.00 0.011 
8. Interest, 6 percent 17.89 0.26 21.2U 0.30 31. 4:! u ....... :JU. Kfl o.t•7 :17. 17 0.!'13 
9, ln~uram.-e, Ame5 rate 19.40 0.2S JU.Ol 0.27 :.!0.30 0.20 :.!2.98 0.33 :!4.:!6 0.3.i 

- ·------ -- - ·- --·-- --! ---- -
Total C'OIIt 395.77 ;i.66 343.30 ' .90 412.40 I 5.89 !'134. II) 7.63 I 4.'10.26 6.52 

0 ' I 
------· ----·-- -------- ··- -------·-

I. Gasoline. 20e per gal. 113.40 1.26 10:.!.60 1. 14 104.40 1.16 117.90 1. 31 117.011 1.311 
2. Oil, 25c r;r quart 26.10 0.:!9 21.60 0.24 18.00 0.:.!0 22 . .",() 0.2.i :.!3.4U 0.2ti 
3. Tires an ttlbes 41.40 0.46 33.30 0.37 3!.40 0.3ti -lti.~ 0.52 :..>\1.70 0.33 •• !\1aintenance 126.00 1.40 59.40 0.66 ss.:m 0.98 1."•7. t.O 1. 7,j ~\1.10 0.1.1!1 
5. Depreciation 79.20 0.8>\ 94.50 I.O;i 139.50 1.f.;j 176.40 1.96 llH. 70 l.SJ 
6. License, Iowa rate 11.45 0.13 13.3:? 0.15 ].>.87 0.18 19.0.1 0.21 Jjj_ ()J o.:w. 
7. Garage, !4 a month 48.00 0.53 4!;.00 0.53 48.00 O.rM 48.00 0.53 -1!-I.UU o.r.a 
R lntere!!t, 6 percent 18.51 0.20 22.03 0.25 3:?.5:? 0.36 41.19 0.46 3li.47 0.43 
9, lrtllurance, Am~ rate 19.89 0.22 19.50 0 •)•) 20.S4 0.23 23 . .)8 0.26 24.95 0.2~ 

Total c~t 483.95 .}.38 414.2.~ 4.60 499.79 5.55 652.90 7.25 5."13.-3.') 1 6.15 



.For 11,000 Milce n Yenr 
-

1. Gasoline, 20c per pl. 138.60 1.26 12!'1.40 1.14 127.60 1.16 144.10 1.31 143.00 1.30 
2. Oil,. 25c orr quart 31.90 0.29 26.40 0.24 22.00 0.20 27.50 0.25 2K.60 0.26 
3. Tirea a tubes 50.60 0.46 40.70 0.37 3D.60 0.36 S7 .20 0.52 36.30 0.33 

•• Maintenance 154.00 1.40 72.60 0.66 107 .ttO 0.98 192.50 l. 7o) 108.90 0.9!1· 
5. Depreciation 00.80 0.88 115.50 1.05 170.50 1.55 215,60 1.96 201.30 1.1<3 
6. Licenae, Iowa rate 11.96 0.11 13.73 0.12 16.48 0.15 19.80 O.lK 18. 7oi 0.17 
7. Gara~~:e, S4 a month 48.00 0.44 48.00 0.44 48,00 0.44 48.00 0.44 48.00 0.44 
8. lntereet, 6 percent 19.04 0.17 22.66 0.2\ 33.45 0.30 42.37 0.33 311.56 0.36 

•• llll'urance, Ames rate 20.28 0.18 19.H4 0.18 21.22 0.19 23.99 0.22 25,50 0.23 
- - ·-

Total ooet ,'i71.18 5.19 484,23 4.41 586.55 5.33 771.06 7.01 610.91 5.91 
For 13,000 ~hies n Yenr 

- --------:--r----------
1. Gasoline, 20c per pl. 163.80 1.26 148.20 1.14 150.80 1.16 170.30 1.31 16().00 1.30 
2. Oil, 25c ~r quart 37.70 0.29 31.20 0.24 26.00 0.20 3!.50 0.25 33.80 0.26 
3. Tiree an tubee 59.80 0.46 48.10 0.37 46.80 0.36 67.6() 0,52 4;!.90 0,33 
4. Maintenance 182.00 1.40 85.80 0.66 127.4.0 o.ue; 227.50 1.75 128.70 0.99 
5. DeprC('iation 114.40 0.88 136.50 1.05 201.50 1.55 251.80 1.96 237.90 1.83 
6. License, Iowa rate 11.96 0.00 13.73 0.11 16.48 0.13 19.80 0.15 HI. 7.~ 0.14 
7, Garage, $i a month 48.00 0.37 48.00 0.37 4~.00 0.37 48.00 0.37 4~.00 0.37 
8. Interest, 6 percent 19.57 0.15 23.29 0.18 3i.33 0.26 43.54 0.33 40.66 0.31 
9. lnauran<'e, A mea rate 20.73 0.16 20.22 0.16 21.67 0.17 24.46 0.19 26.12 0.20 ----------------- ·-·----------

T"tal eOPt 6.'i7.96 5.06 555,0i 4.27 673.03 5.18 8~8.[.10 6.R3 745.83 5.73 
For 18 000 Mllel' u. Yeur 

- ----- ------
1. Ga.eoline, 20c per gal. 226.80 1.26 205.20 1.14 20~.80 1.16 235.80 1.31 23.fo.OO 1.30 
2. Oil, 25c a[. quart. 52.20 0.29 43.20 0.24 36.00 0,20 45.00 0.~5 46.80 0.26 
3. Tires an tubes 82.80 0.46 66.60 0.37 61.80 0.36 93.60 0.52 59.40 0.33 
4. Maintenance 252.00 1.40 118.80 0.66 176.40 0.08 315.00 1. 75 178.20 0.00 
5. Depreciation 158.40 0.88 189.00 1.05 279.00 1.55 35'..!. 80 1.06 3..!9,40 l.H3 
6. License, Iowa rate 11.96 0.06 13.73 o.os 16.48 0.00 19.80 0.11 18.75 0.10 
7. Garage, S4 a month 48.00 0.27 48.00 0.27 4tl.OO 0.27 48.00 0.27 48.00 0,27 
8. lntereet, 6 percent 20.89 0.12 24.86 0.14 36.70 0.21 46.98 0.26 43.40 0.24 
U. Insurance, A mea rate 21.2K 0.12 20.67 0.11 22.25 0.12 25.05 0.14 20.90 0.15 

Total cOtFt 874.33 4.86 730.06 4.06 888.43 4.04 1181.53 6.57 984..85 5.47 

10. Average eo~~t new,*l 415-489 4D3-582 728-859 022-1088 861-1016 
11. Average list weight, lb. 1703 2109 229U 2646 2535 
12. Milee 1Jer gallon of gaa 15.82 17.49 17,30 15.28 15.40 
\3. Mila per quart of oil 87 '"' 126 99 95 

-*Firat figure - factory liat price; eeeond fis:ure - Iowa delivered retaU price .. 1hlt price times 118%. 



. 
1. GMoline. 20e per gal. 64.00 1.28 74.00 1.48 79.00 1.58 78.00 1.66 01.00 1.82 
2. Oil, 25c r;r quart 11.50 0.23 10.60 0.21 9.00 0.18 12.00 0.24 16.50 0.33 
3. Tires an tubes 24.00 0.48 31.50 0.63 19.50 0.39 26.00 0.52 31.1)() 0.63 
4. Maintenance 71.50 1.43 77,00 1.54 40.50 0.81 58.50 1.17 90.60 \.81 
5. Depreciation 125.00 2.60 151.50 3.03 142.00 2.84 246.50 4.93 358.50 7.17 
5. I icense., Iowa rate 21.31 0.43 25.61 0.51 22.62 0.45 34.04 0.68 45.82 0.92 
7. Garage. $1 a month 48,00 0.96 48.00 0.96 48.00 0.06 48.00 0.96 48,00 0.96 
8. Interest. 6 percent 57.17 1.14 69.17 1.38 64.94 1.30 112.53 2.25 163.62 3.27 
9. Insurance., Ames rate 28.19 0.56 31.88 0.62 32.13 0.64 38.15 0.76 -40.20 0.80 

Total cost 450.67 9.01 519.16 10.38 457.69 9.15 653.72 13.r.Y1 885.64 17.71 

For 7 000 Males a Year . 
I. GMoline, 20e per gal. 80.60 1.28 103.60 1.48 110.60 1.58 109.20 1.66 127.40 1.82 
2. Oil, 25c per quart 16.10 0.23 14.70 0.21 12.60 0.18 16.80 0.24 23.10 0.33 
3. Tires and tubes 33.60 0.48 44.10 0.63 27.30 0.30 36.40 0.62 44.10 0.63 
4. Maintenance 100.10 1.43 107.80 1.54 .0.70 0.81 81.90 1.17 ]26.70 1.81 
5. Depreciation 175.00 2.50 212.10 3.03 198.80 2.84 345.10 4.93 501.90 7.17 
6. License, Iowa rate 21.31 0.30 25.61 0.37 22.62 0.32 34.04 0.49 45.82 0.66 
7. Garage, $4 a month 48.00 0.69 48.00 0.69 48.00 0.69 48.00 0.69 48.00 0.69 
8. Interest, 6 perrent 50.88 0.73 61.56 0.83 57.80 0.82 100.16 1.43 145.62 2.08 
9. Insurance, Ames rate 28.19 0.40 31.88 0.46 32.13 0.46 38.15 0.54 40.20 0.57 

Total ro9t 562.78 8.04 649.35 9.28 li66.55 8.09 809.75 11.57 1102.8-l 15.76 

For 9 000 Mtlefl a Year . 
1. Guoline, 20e per gal. 115.20 1.28 133.20 1.48 142.20 1.58 140.40 1.66 163.80 1.82 
2. Oil, 25c ~r quart 20.70 0.23 18.90 0.21 16.20 0.18 21.60 0.24 20.70 0.33 
3. Tires an tubes 43.20 0.48 56.70 0.63 35.10 0.39 46.80 0.52 56.70 0.63 
4. Maintenance 128.70 1.43 138.60 1.54 72.00 0.81 ]05.30 1.17 162.90 1.81 
5. Depreciation 225.00 2.60 272.70 3.03 255.60 2.84 443.70 4.93 645.30 7.17 
6. Licen!!e, Iowa rate 22.56 0.25 27.09 0.30 24.01 0.27 36.46 0.41 40.34 0.55 
7. Glll'llg'!, $4 a month 48.00 0.53 48.00 0.53 48.00 0.53 48.00 0.53 48.00 0.53 
8. Interest, 6 percent 52.66 0.59 63.72 0.71 59.82 0.67 103.66 1.15 150.72 1.08 
9. lll!lurance, Ames rate 28.96 0.32 32.88 0.37 33.18 0.37 39.58 0.44 42.02 0.47 

Total cost 684.98 7.61 791.79 8.80 687.01 7.63 985.50 10.05 1348.48 14.08 



For 11 000 Miles a Year 

1. Gasoline, 2tk per pl. 14.0.80 1.28 162.80 1.48 173.80 1.68 171.60 1.56 200.20 1.82 
2. Oil,~ ..... 25.30 0.23 23.10 0.21 19.80 0.18 26.40 0.24 36.30 0.33 
3. Tires a tubes 52.80 0.48 69.30 0.63 42.90 0.39 57.20 0.52 69.30 0.63 
4. Maintenance 157.30 1.43 169.40 1.54 89.10 0.81 128.70 1.17 100.10 1.81 
5. Depreciation 275.00 2.50 333.30 3.03 312.40 2.84 542.30 4.93 788.70 7.17 
6. Liceot!e, Iowa rate 23.54 0.21 28.28 0.26 25.13 0.23 38.39 0.30 52.15 0.47 
7. Garage, S4 a month 48.00 0.44 48.00 0.44 48.00 0.44 48.00 0.44 48.00 0.44 
8. Intereet. 6 percent 54.17 0.49 65.54 0.59 61.53 0.56 106.62 0.97 155.02 1.41 
9. lllSW'a.Dce, Ames rate 29.68 0.26 33.68 0.31 34,01 0.31 40.72 0.37 43.47 0.40 

Total coat 806.49 7.33 933.40 8.49 806.67 7.34 1159.93 10.55 1592.24 14.48 
For 13,000 Miles a Year 

1. Gasoline, 20c per gal. 166.40 1,28 192.40 1.48 205.40 1.58 202.80 1.56 236,60 1.82 
2. Oil, 25e r,r quart 29.90 0.23 27.30 0.21 23.40 0.18 31.20 0.24 42.90 0.33 
3. Tires an tubes 62.40 0.48 81.90 0.63 50.70 0.39 67.60 0.52 81.90 0.63 
4. Maintenance 185.90 1.43 200.20 1.54 105.30 0.81 152.10 1.17 235.30 1.81 
5. Depredation 325.00 2.50 393.90 3.03 369.20 2.84 640.90 4.93 932.10 7.17 
6. Licenae, Iowa rate 23.54 0.18 28.28 0.22 25.13 0.19 38.39 0.35 52.15 0.40 
7. Garage, S4 a month 48.00 0.37 48.00 0.37 '"48.00 0.37 48,00 0.37 48.00 0.37 
7. Interest, 6 percent 55.67 0.43 67.35 0.52 63.23 0.49 J09.57 0.84 159.32 1.22 
9. lnaurance, Amea rate 30.29 0.23 34.60 0.27 34.96 0.27 42.03 0.32 45.14 0.35 

Total coSt . 927.10 7.13 1073.93 8.26 925.32 7.12 1332.59 10.25 1833.41 14.10 

For 18,000 Mdea a Year 

1. Gasoline, 20e per gal 230.40 1.28 266.40 1.48 284.40 1.68 280.80 1.56 327.60 1.82 
2. Oil, 25o ~r quart 41.40 0.23 37.80 0.21 32.40 0.18 43.20 0.24 59,40 0.33 
3. Tires an t.ubea 86.40 0.48 113.40 0.63 70.20 0.39 93.60 0.52 113.40 0.63 
4. Maintenance 257,40 1.43 277.20 1.54 145.80 O.J1 210.60 1.17 325.80 1.81 
5. Depreciation 450.00 2.50 645.40 3.03 511.20 2.84 887.40 4.93 1290,60 7.17 
6. License, Iowa rate 23.54 0.13 28.28 0.16 25.13 0.14 38.39 0.21 52.15 0.29 
7. Garage, S4 a month 48.00 0.27 48.00 0.27 48.00 0.27 48.00 0.27 48.00 0.27 
8. Interest., 6 percent 59,42 0.33 71.90 0.40 67.50 0.37 116.97 0.65 170.07 0.94 
9. lnaW'anee, Amea rate 31.17 0.17 35.74 0.20 36 15 0.20 43.67 0.24 47.23 0.26 

Total coet 1227.73 6.82 1424.12 • 7.91 1220.78 6.78 1762.63 9.79 2434.25 13.52 

10, Average coat new,• $ 1179-1391 1426-1683 1339-1580 2320-2738 3374-3981 
11. Average list. weight, lb. 2938 3506 2934 3708 4603 
12. Milea per gallon of gas 14.60 13.47 12.65 12.82 10.98 
13. Milee per quar~ of oil 110 117 142 104 75 

~t figure - (actory lilt price; aeoond figure - Iowa delivered retail price - liat price timea 118%. 
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TABLE 4. COST OF OPERATING THE COMPOSITE' IOWA AUTOMOBILE, 
BASIS OF 1930 REGISTRATION 

Annual Mileqe. 3,000 5,000 7,000 9,000 

Annual Cento Annual Cento Annual Cento Annual Cento 
Collt.ltema Coa~S Per Mile Coo~$ Per Mile Coo~S Per Mile Co•a! Per Mile 

Per .,. Per ar Per "' Pe• 

1. Gasoline, 20c per gnl. 38.10 1.27 63.00 1.27 88.00 1.27 114.30 1.27 
2. Oil, 2Jc per quart. 7.00 0.25 12.50 0.25 17 .liO 0.25 22.00 0.25 
3. Tirea and tubes 12.90 0.43 21.50 0.43 30.10 0,43 38.70 0.43 
4. Maintenance 36.60 1.22 61.00 1.22 85.40 1.2-l 109.80 1.22 
5. Depreciation 48.00 1.63 81.50 1.63 114.10 1.63 146.70 1.63 
6. License. Iowa rate 15.63 0.52 15.63 0.31 15.63 0.22 16.60 0.17 
7. Garage, $4 a month 48.00 1.60 48.00 0.00 48.00 0.69 48.00 0.53 
8. Interept, 6 pt'rcen~te 44.05 1.47 37.21 0.74 33.12 0.47 3<.27 0.38 
9. Insurance, Amea ra 22.70 0.76 22.70 0.,:16 22.70 0.33 23.31 0.26 

Total coat 274.38 0.16 363.M 7.27 455.4.5 6.61 454.27 6.14 

Annual Mileage 11,000 13,000 18,000 25,000 

1. GIUIOiine, 20t" per gBI. 139.70 1.27 165.10 1.27 228.60 1.27 317.50 1.27 
2. Oil, 25c ser quart '1:1.50 0.25 32.50 0.25 45.00 0.25 62.50 0.25 
3. Tire~~ an tubea 47.30 0.43 .ss.oo 0.43 77.40 0.43 107.50 0.43 
4. Maintenance 134.20 1.22 158.60 1.22 219.60 1 •)') 305.00 1.22 
5. Depreciation 170.30 1.63 211.00 1.63 293.40 1.63 407.50 1.63 
6. License, Iowa ra~ 17.38 0.16 17.38 0.13 17.38 0.10 17.38 0.07 
7. Garage, S4 a month 48.00 0.44 48.00 0.37 48.00 . g:~l 48.00 0.10 
8. Interest, 6 percent 35.25 0.32 36.23 0.28 38.67 42.10 0.17 
9. Inaurance. Amca rate 23.70 0.22 24.3< 0.10 25.02 0.14 25.74 0.10 --- ------

Total coat 652.42 5.04 740.05 5.77 003.07 6.62 1333.22 5.33 

-<:ompoldte ear &.Mumod to hnve the followinR' charlleteri&lic:a: Factory list price, $707: Iowa retail 
price, $905; wei&:ht, 2350 pounda; 15.75 milca per ga.llon of ga.euline; a.nd 10'.! milea per quart. of oil. 

the average cost of motor vehicle operation, or the cost of operating 
under normal conditions a car which would be a composite or average 
of all cars in service. The characteristics of such a car were deter-

. mined by an analysis of the 1930 Iowa registration made in such a 
way that the year model of 19 makes and one miscellaneous group 
were determined. By reference to the manufacturers' description of 
the ears manufactured under each year model the percentages were 
arrived at for each weight class as shown in Table 1. These percen­
tages were applied to the itemized and total costs for each class as 
given in Table 3, the results being shown in Table 4 for various an­
nual !llileages. The curve for the composite average ear is given in 
Fig. 1, and it will be seen that it follows very closely the curve for 
the light 6 class, indicating that the light 6 model car is fairly repre­
sentative of the cars operated in Iowa during 1930. 

Dllta to be presented on later pages indicate that the average mile­
age of Iowa ears is about 7,000 miles a year so that the average cost 
of operation for the ears in Iowa is that for the composite ear at 
about 7,000 miles a year, or 6.51 cents a mile. 

The cost for a composite ear based on the 1930 sales (page 11) was 
calculated and found to be 6.36 cents a mile. The estimate does not 
vary much from that given immediately above, though the classes 
making up the composite ear do differ, because the shift in per-
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centage is from the Ford T to the Ford A and from the heavy 4 and 
heavy 6 to the light 8 and medium 8. 

The nine items of cost may be divided into two general groups, 
designated "mileage costs" and "time costs." In the first group 
are gasoline, oil, tires and tubes, maintenancll and depreciation (me­
chanical) charges. The second group consists of depreciation ( obso­
lescence) charges, license fees, garage rental (or its equivalent), in­
terest charges, ancl. insurance premiums. Depreciation has been 
placed in both groups because experience plainly indicates that the 
value of automobiles decreases materially with age regardless of the 
mileage driven. No satisfactory method of separating obsolescence 
from the total depreciation has been determined but the amount 
would vary from a maximum during the first year to a minimum dur­
ing the last year the car was operated. The average car, when final­
ly discarded, is still mechanically fit to be economically operated for 
several thousand miles. 

It seems reasonable to charge 25 percent of the total depreciation 
to obsolescence, and on this basis, Table 5 has been prepared to show 
the division on a percentage basis between mileage costs and time 
costs for the composite' car. It will be noticed that the annual mile­
age has a profound effect on the distribution of the costs between 
mil~age and time items. The time costs decrease from 52.00 percent 
to 17.80 percent as the annual mileage increases from 3,000 to 25,000 
miles. For the average owner, the division is about two-thirds mile­
age costs and one-third time costs. 

4. Two-Car Ownership. It is interesting to review the case of 
a two-car family from the standpoint of total costs only, no allowance 
being made here for the saving in time, convenience afforded, and 

TABLE 5. ITEM C03T3 OF THE COMPOSITE CAR AS A PERCENTAGE OF TOTAL COST 

Percent of Total Operation Coat at Annual Milenges of 
Coat Itema ------------a.ooo 6,000 7.000 9,000 11,000 13,000 18,000 25,000 ------------Milenge ooata 

GlUiolino 13.88 17.47 19.61 20.88 21.38 22.01 23.01 23.83 
Oil 2.73 3.44 3.84 4.07 4.21 4.33 4.63 4.69 
Tirea and tubea 4.70 5.91 6,60 7.00 7.24 7.45 7.79 8.07 
MaintA:lnanoo 13.::13 16.78 18.74 10.87 20.54 21.14. 22.10 22.80 
Depreciation• 13.36 16.82 18.78 19.92 20.58 21.19 22.15 22.94 ---------------------

Total mileage eoata 48.00 60.42 67.47 71.64 73.95 76.12 79.58 82,42 ~ 

Time coats 
Lieenao 1).68 4.26 3.38 2.77 2.69 2.25 1.81 1.31 
Garage 17.40 13.20 10.60 8.63 7.41 6.4.2 4.89 3.66 
lntereat 16.07 10.18 7.22 6.19 5.39 4.86 3.80 3.19 
lnaurance 8.31 6.33 5,07 4.23 3.70 3.29 2.64 1.88 
Obloleecenco* 4.45 5.61 6.26 6.64 6.86 7.06 7.38 7.64 ------------------------

Total time c~t.a 62.00 39.68 32.63 28.46 26.05 23.88 20.42 17.68 

-or the toLa1 depreciation ohar1e liven in Table 4, 75 percent il auum.ed. to be charpable to mUeaae, 
and 25 percent. to ohaoleaconce. 
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other intangible benefits. Space does not permit the working ou~ of 
the innumerable two-car combinations resulting from the vartous 
classes and annual mileages, but one example is shown which indi­
cates that under certain conditions Tfis~iriore economiciirfOral'mnily 
tooperatel,vo- cars than it is to operate only one.- Tabk:nrives 
"$806.49 as ~tbe total cost· of operating a medium 6 ·car 11,000 miles a 
year. Whether an owner would operate two cars more total miles 
a year than he would operate one car, would, of course, depend en­
tirely upon his individual circumstances. Assume, however, that 
Ford A and medium 6 cars are operated 7,000 and 5,000 miles a year, 
respectively, making the costs $343.30 for the Ford A and $450.67 
for the medium 6, or a total of $793.97. This sum is $12.52 less than 
the costs on the medium 6 car alone when operated 11,000 miles, or 
1,000 miles less than the distance traveled by the two cars. Should 
a heavier car be used in combination with the Ford A, the apparent 
saving would be even greater. By using Table 3 and Fig. 1 in this 
way it is easy to determine for any definite ease under what condi­
tions two ears can be operated at a total cost of less than the cost of 
operating one car. 

5. Limitations of Applications of Cost Estimates. The foregoing 
estimates of the cost of operating various classes of automobiles 
should not be applied directly to all individual cars or even to all 
fleet operations. It is not assumed that a few fragmentary cost re­
cords can be averaged to arrive at the operating cost of nil the auto­
mobiles in the United States which are operated under widely diff­
erent climatic, road and service conditions by operators of all degrees 
of skill. They are presented, however, in the belief that they repre­
sent fairly average conditions and therefore are of value in making 
general comparisons and in determining the general level of costs. 
While the final estimated costs given in Tables 3 and 4 do not apply 
to all individual cases they offer a good guide in any attempt to de­
termine local costs. Particularly, one must be careful to determine 
for his own ease his costs for gasoline, oil, depreciation, license, and 
insurance unless his costs be on the same basis as set forth on page 
10. Any calculation or comparison must be for a definite annual 
mileage. 

6. Vehicle-mile and Ton-mile Tax Costs. For purposes of tax 
legislation and comparison of tax burden with other types of vehi­
cles or transportation it is expedient to reduce the license fee and 
gasoline tax to a ton-mile basis as shown in Table 6, which also in­
cludes the vehicle-mile tax. These tax figures are based upon the data 
in Tables 3 and 4 and a gasoline tax of 3 cents a gallon. The heavy 
cars contribute more taxes on a ton-mile basis than the light or 
average weight cars, more so at 5,000 miles a year than at higher 
annual mileages. At 7,000 miles a year the composite ca'l' pays a 
total tax of 0.35 cents a ton-mile, which if taken as 100 percent re­
sults in the following comparison of the various weight classes: 



TABLE 6. IOWA VEHICLE-MILE TAX AND TON-MILE TAX COSTS 

Annuall\lileage 

5,000 7,000 9,000 
W.;,bt Clau 

C.nto rn Centa per C.nto rn Cents W. C.nto ~r C.ntomr 
Vehicle- lile Ton-Mile Vehicle- ile Ton-A- ile Vehicle-. lite Ton-A- ile 

1--:-:---- -:--::--:- -- ----
Lie- Ga.a Total Li~ o .. Total Lio- o .. Total Lil"' Gu Total u .... o .. Total Lie- o .. Total .... Tu Tu .... Tax Tax . ... Tu Tu . ... Tax Tax .... Tax Tax . ... Tax Tax 

r--
0.33 0.13 0.37 Lioht. 0.20 0.19 0.39 0.23 0.22 0.45 0.14 0.19 0.16 0.22 0.38 0.19 0.32 0.15 0.22 

Ford A (M4) 0.26 0.17 0.43 0.24 0.15 0.39 0.18 0.17 0.35 0.16 0.16 0.31 0.15 0.17 0.32 0.14 0.15 0.29 
Other M4 0.39 0.17 0.47 0.26 0.15 0.41 0.22 0.17 0.39 0.19 0.15 0.34 0.18 0.17 0.35 0.16 0.15 0.31 
Heavy4 0.36 0.20 0.56 0.27 0.15 0.42 0.26 0.20 0.46 0.20 0.16 0.35 0.21 0.20 0.41 0.16 0.15 0.31 

Light 6 0.34 0.19 0.53 0.27 0.15 0.42 0.25 0.19 0.44 0.20 0.15 0.35 0.20 0.19 0.39 0.16 0.15 0.31 
Medium 6 0.43 0.21 0.62 0.29 0.14 0.43 0.30 0.21 0.51 0.20 0.14 0.34 0.25 0.21 0.46 0.17 0.14 0.31 
Heavy 6 0.51 0.22 0.73 0.29 0.13 0.42 0.37 0.22 0.59 0.21 0.13 0.34 0.30 0.22 0.52 0.17 0.13 0.30 

Light 8 0.45 0.24 0.69 0.31 0,16 0.47 0.32 0.24 0.56 0.22 0.16 0.38 0.27 0.24 0.51 0.18 0.16 0.34 
Medium 8 0.68 0.23 0.91 0.36 0.12 0.48 0.40 0.23 0.72 0.26 0.12 0.38 0.41 0.23 0.64 0.21 0.12 0.33 
Heavy8 0.92 0.27 1.19 0.40 0.12 0.52 0.66 0.27 0.93 0,29 0.12 0.41 0.05 0.27 0.82 0.24 0.12 0.36 

Composite 0.31 0.19 0.50 0.26 0.16 0.42 0.22 0.10 0.41 0.19 0.16 0.35 0.18 0.19 0.37 0.15 o:16 0.31 

Clau 11,000 13,000 18,000 --------~-----------------
Light< 0.11 0.19 0.30 0.13 0.22 0.35 0.00 0.19 0.~ 0.11 0.~ 0.~ 0.00 0.19 0.~ 0.~ 0.~ 0.~ 
Fonl A (1>{4) 0.12 0.17 0.29 0.11 0.15 0.26 0.11 0.17 0.28 0.10 0.15 0.25 0.08 0.17 0.25 0.07 0.15 0.22 
Other M4 0.15 0.17 0.32 0.13 0.15 0.28 0.13 0.17 0.30 0.11 0.15 0.26 0.09 0.17 0.26 0.08 0.15 0.23 
Heavy• 0.18 0.20 0.38 0.14 0.15 0.29 0.15 0.20 0.35 O.II 0.15 0.26 o.u 0.20 0.31 0.08 0.15 0.23 

IJght 6 0.17 0.19 0.36 0.13 0.16 0.28 0.14 0.19 0.33 0.11 0.15 0.26 0.10 0.19 0.29 0.08 0.15 0.23 
Med.iwn 6 0.21 0.21 0.42 0.14 0.14 0.28 0.18 0.21 0.39 0.12 0.14 0.26 0.13 0.21 0.34 0.09 0.14 0.23 
Heavy 6 0.26 0.22 0.48 0.16 0.12 0.27 0.22 0.22 0.44 0.13 0.13 0.25 0.16 0.22 0.38 0.09 0.13 0.22 

Light 8 0.23 0.24 0.47 0.16 0.16 0.32 0.19 0.24 0.43 O.I3 O.I6 0.29 o.i4 0.24 0.38 0.10 0.16 0.26 
MediumS 0.35 0.23 0.56 0.18 0.12 0.30 0.30 0.23 0.53 0.16 0.12 0.28 0.21 0.23 0.44 0.11 0.12 0,23 

.Heavy 8 0.47 0.27 0.74 0.20 0.12 0.32 0.40 0.27 0.67 0.17 0.12 0!20 0.20 0.27 0.56 0.13 0.12 0.25 

Compoeite 0.16 0.19 0.35 0.14 0.16 0.30 0.13 0.19 0.32 O.II 0.16 0.27 0.10 0.19 0.20 0.09 0.16 0,25 



Weight Class 

Light 4 
l•'ord A (M4) 
Other medium 4 
Heavy 4 
Light 6 
Medium 6 
Heavy 6 
Light 8 
Medium 8 
Heavy 8 
Composite ear 
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Ton-mile Tax, 
percent of amount 

paid by composite car 
108.6 

H8.6 
97.2 

100.0 
100.0 

97.2 
97.2 

108.6 
108.6 
112.2 
100.0 

III. ANNUAL MILEAGE ESTIMATES 

Because certain items of the total cost of operating n car nrc 
proportional to time rather than to the miles driven, any estimnt e 
of the cost in cents pet• mile is practically meaningless unless it is 
confined to a definite period of time and a definite mileage. The cus­
tomary unit is miles per year, and any average cost of a group of 
cars should be calculated for a definite annual mileage. To arrive at 
the average cost of car operation in Iowa, it is therefore necessary 
to determine the average mileage per year of the cars t•egistered. 
Two methods were used in mnldng this calculation nnd while they 
are open to certain objections the results check satisfactorily. 

1. Mileage Reports from Iowa Owners. At the time Iowa owners 
were registering their cars for 1930 (mainly in December, 1929 and 
January, 1930) questionnaire cards were given to them in a few re­
presentative counties. The information returned on these cards in­
cluded date of purchase, yenr model, 1929 mileage, mileage from 
date of purchase to Dec. 31, 1929, cost new of the cnr, nnd allowance 
on the ear traded inns well as the nge of the cnr traded or sold. '!'his 
information was then available for the estimation of annual mileage 
nnd market value. 

When the Tesults were summarized it became evident that the 
annual mileage was grentet• for new cnrs than it wns fm• old cars, 
ond that the cars in the counties having large cities were driven n 
greater distance per year than the cars in the more strictly rural 
counties. Since only n few returns were available from the counties 
of small and large populations per squnre mile, additional question­
naires were mailed out to owners selected at random in counties des­
ignated so that the mileage curve could be extended both wnys from 
the more nearly average county. These cnrds were mailed during 
August, 1 9~0, and the annual mileage figures received covered about 
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TABU: 7 SUMMARY OF MILEAGE INFORMATION SUBMITTED BY IOWA OW ERS . • ' ' N• 

Coun!.J; 
Avcraae Annual Miloaao 1020-30 Annual Ml!ona:o 

to July 1, 1030 
Rea:lflltc na: -

Cnna No. of Care A vorn1o A nnunl No. of Cars A vorn~o Annual 
Avornaed Milcnao Avoraaed Maloqe 

Adair 28 7,236 26 0,654 
Adame 16 6,831 10 6,800 
Acpanoofllo 20 0,102 18 7 ,072 
n ack IJawk 162 10,014 102 0 ,tOO 
Doone 37 7,180 32 8,507. 

Buena Vista. 66 1,770 \ 30 5,127 
c ... 110 7,016 26 6,1548 
Cerro Gordo 263 10,024 134 7 ,284. 
Cblckaaaw 12 8,862 6 6,511 
Cloy 7 10,020 • 10,051 

Clinton 7 10,183 3 10,833 
Dall1111 31 8,484 23 7,002 
Davia 17 'l ,138 12 8,071 
Dee MoinN 46 0,014 33 7 ,081 
Dubuque 63 8,6-Ui 60 7,053 

Fremont 23 8,136 II 5,180 
OuU1rio I 4,807 1 6,1100 
ll•amllto•' 16 8,813 10 5,078 
llancoek 72 7,604 41 5,638 
floury 1D lS ,168 10 4,212 

JMr.or 36 7,030 32 7,112 
Jo( onon 32 7,020 22 5,010 
Kaokuk 6 5,010 - --
Kouuth 06 8,013 63 6,436 
Loo 6 4,033 3 3,607 

Linn 104 8,932 83 8,004 
Monona. M 8,772 .. 6,888 
Montgomery 86 0,240 37 8,106 
Muacatino 110 7,447 30 7,610 
Polk 606 11,820 328 0,315 

Rlnuold 16 6,616 12 6,433 
Scott. 106 11,036 82 8,501 
Story 200 8,800 177 6,864 
Union 22 7,234. 17 6,863 
Wapello 64 7,560 3D 6,007 

Wobeter •• 8,331 30 8,741 
Wlnnobnao • 7,806 1 6,100 
Woodbury 128 0,080 160 8,831 
Worth 22 0,200 18 7,138 

Yoar Modol 

1012 1 4,775 0 --
1013 2 6,920 1 6,060 
1014 1 2,006 1 2,060 
1016 4 2,8113 4 3,040 

1018 6 2,304. 6 2,286 
1017 8 4,224. 8 1,731 
un8 6 3,470 • 2,8tSEI 
1010 12 0,383 10 7,060 
1D20 17 8,260 14 2,306 

1021 " 6,481 12 . 4,338 
1022 46 5,776 36 3,830 
1023 76 4,900 GO 6,820 
1D:H 08 6,714 71 4,432 
1026 174 0,600 133 6,906 

1D20 336 6,870 206 8,100 
1027 336 8,105 263 7,182 
1028 626 0,603 484 9,104. 
1020 612 12,464 300 10,268 
1()30 64 12 ,307 26 12,408 

Total, Avs. Mlloaso 2,735 0,466 1,007 7,7M 



six months of 1929 and about six months of 1930. There was no ma­
terial difference in the finn! summaries of the two studies, so they nre 
combined in this report and listed as the annual mileage for the 
twelve months period of 1929-30. 

The significant facts indicated by the mileage information obtain­
ed this way are summarized below and indicated in Tables 7 and 8 
and Figs. 3 to 7: 

1. The 1929-30 yearly mileage of Iowa passenger cars wns about 
6,731 miles, while the aYcrage mileage of these same cars from their 
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date of purchase to July, 1930 was 7,651 miles, indicating that the 
cars were driven less as they became older. 

2. The mileage of the cars in the more intensely populated coun­
ties was greater than that of the cars in the thinly settled or rural 
counties. 

3. The yearly mileage of the average car is greatest during its 
first or second year of operation. 

While Fig. 5 indicates that the annual mileage increases as the 
population increases and Fig. 7 indicates an increase as the percen-
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tage of the primary road system paved increases, it is probable that 
the increase which is indicated by road improvement is in reality 
due to the population concentration since the counties having a 
high percentage of paving also have a large relative population. 
Similar figures for 1930 and 1931 would probably indicate the effect 
of paving, as many counties in the rural districts of Iowa were practi­
cally 100 percent paved (state primary road system) by September, 
1931. 

The estimated average yearly mileages of all Iowa cars is illus­
trated in Table 8, the mileage for the ·Various year models being 
taken from the curves in Figs. 3 and 4. The analysis of the year 
model registration, shown in this table and described Inter, makes it 
possible to obtain the weighted mileage on an age basis. The figure of 
6,731 miles was obtained this way and seems to be representative 
of the actual conditions in Iowa as all classes of cars nrc considered, 
the ages weighted, and there is a proportional division between 
rural and city owned ears. 

2. Annual Mileage Estimated from Gasoline Tax Collections. The 
second method of estimating mileage was based upon the number 
of vehicles in daily operation, the average mileage per gallon of 
gasoline, and the gasoline tax collected by the state. The data are 
available for this calculation with the exception of the ratio of motor 
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tmck mileage to passenger car mileage, and no reports are known 
to the author in which average truck mileages are given. However, 
the three following estimates indicate that it is within rrason to 
assume that the annual mileages are equal. 

A traffic survey made by the Iowa State llighway Commission' 
in 1926-27 at various points over the state indicated that 8.4 percent 
of the traffic was made up of trucks. Since 7.46 percent of the ve­
hicles registered in 1926 were trucks the indication is that trucks 
traveled 1.13 (8.4 -7- 7.46) times the distance traveled by passenger 
cars. A similar study on the state highway system of Ohio' for 1925 
indicated that 9.5 percent of the traffic was trucks when 14.2 per­
cent of the registration was trucks, indicating that truck mileage 
was 0.67 as much as that for passenger cars. In a bulletin by the Iowa 
Engineering Experiment Station' there arc published the average 
annual mileages of 995 trucks used by state highway departments 

'Personal communication. 
::!Report of a Survey of Transportation on the State Highway System of Ohio. Bureau of 

Public Roads, U. S. D. A., and the Ohio Department of Highways and Public Works. 1927. 
"Agg, T. R., and Carter, H. s., 1928. QperntlD.R' Cost Statistics of Automobiles and 

Trucks. Iowa Engr. Expr. Sta. Bul. 91. 
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and fleet operators. The final average of the total 995 trucks was Ml· 
culated to be 6,600 miles. Since these three estimates indicate that 
truck annual mileage is about the same as that for passenger cars 
a ratio of 1 to 1 will be used here in estimating the mileage of pass· 
cngcr cars from the gasoline tax receipts in Iowa. 

Table 4 shows that the average gasoline consumption of the com· 
posite Iowa car is at the rate of 15.75 miles to the gallon. The Gen· 
~raJ Motors Truck Company' has published information resulting 
from a nation wide survey giving the figure of 11 miles (actually 5.7 
to 13.0) a gallon for all trucks. By using these rates of gasoline 
consumption, the gasoline tax receipts and assuming that the trucks 
and passenger cars travel the same annual mileage, it is possible to 
estimate the average annual mileage of passenger cars. 

Table 9 shows the results of the calculations as based upon the 
gasoline tax receipts in Iowa, 1925 to 1930. The annual mileages of 
7 416 for 1930 and 6,804 for 1929 constitute a very good and indc· 
p'endcnt check on the previous estimate of 6,731 obtained hy sum· 

aNatlonal Motor Truck Ana)yala, ApriJ, 1980, 
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TABLE 8. AVERAGE ANNUAL MILEAGE OF IOWA CARS AS DETERMINED 
FROM DATA IN TABLE 7 

Year Model 1930 1929-30 Mileage 
Average Annual Mileage 

ReciAtration 
to Jan. l, 1930 

From Fig. 3 Car-Mi lee From Fig. 4 Car-Miles 

1900 - 1 ,6SO -- 2,650 --
1910 10 1,700 17,000 2,660 26,600 

1911 52 1,720 89,440 2,700 88,400 
1912 209 1,760 367 ,840 2,770 369,930 
1913 553 1,830 1,011 ,990 2,840 1,570,520 
1914 1,117 1,920 2,144,640 2,930 3,272,810 
1915 1,577 2,010 3,169,770 3,030 4,778,310 

uno 2,955 2,170 6,412,350 3,200 9,456,000 
1917 7,111 2,310 16 ,426 ,410 3,360 23,892,960 
1918 4,689 2,520 11 ,816 ,280 3,560 16,692,840 
1919 9,012 2,700 25,143,480 3,790 34,155,480 
1920 14,515 3,090 44,851,350 4,050 58,785,750 

1921 12,990 3,460 44,945,400 4,380 56,896,200 
1922 . 27,056 3,900 105 ,518 ,400 4,770 129,057 ,120 
1923 48,212 4,380 211 ,168,560 5,200 250,702 ,400 
1924 58,905 4,950 291 ,579 ,750 5,780 340 ,470 ,900 
1025 62,403 5,520 344 ,464 ,560 6,400 399 ,379 ,200 

1926 03,552 6,270 586 ,571 ,040 7,210 674,509,020 
1927 74,558 7,200 536,817,600 8,100 610,630,020 
1928 00,054 8,550 769 ,061 ,700 9,470 852 ,811 ,380 
1029 121 ,025 10,260 1,241 ,716 ,500 11,210 1 ,356 ,690 ,250 
1030' 78,8-l9* -- 14,300* 

1931* 2 ,oss• 
Totals 711,492 4 ,244,104 ,060 4,824,236,990 

Average mileage 6,731 7,651 

*1930 and 1931 year model eara rea;ietered in 1930 not counted in average. 

Yenr 

TABLE 0. AVERAGE ANNUAL MILEAGE OF IOWA CARS ESTIMATED 
FROM GAS.TAX RECEIPTS 

Gna-Tax 
Collected,$ 

Refunds, I Net Tu, I Tax, 
Centa 

per Gal. 

Gasoline, 
Gallona Uaed 

1925* 4 ,640 ,605.00* 84,074.91* 4,556 ,530.09* 2 227 ,826 ,504 
1026 5,033,892.97 175 ,420.17 4,858,472.80 2 242 ,023 ,640 
1027 7,362,138.21 363,891.95 6,098,2-16.26 2&3 276,004,951 
Ul28 9 ,138,707.68 622,059.58 8,516,648.10 3 283 ,888 ,270 
1929 9,987,186.06 896,396.17 9,090,789.89 3 303 ,0'26 ,330 
1930 11 ,724,784.38 1 ,201 ,267. 32 10,523,517.06 3 350,783,902: 

Year Av~. No. of PaMenger Can Avg, No, of Trucka Avg.AnnualP~~ 
peruted During Year Operated During Year Car Mileaaet 

1925 643,523 41,836 5,947 
1926 562,636 46,239 6,084 
1027 581,539 53,335 8,607 
1928 591,331 55,715 6,663 
1920 614,436 60,743 6,804 
1030 646,781 68,600 7,416 

*The~~e cnleulatione are for the full year of 1925 baeed upon the tax collections for the last 6 montha 
(12,667,505.89). The tax Wl\8 effective April ~6. 1925, and the collectiona totalOO $3,215,404.88 for 
1025, with 163,008.73 refunded. 

tBMcd upon 16.75 milea to the Killion of ltiUlolino for pnuengor can and 11 mi.les for trucks. Annual 
truck milea~~:o waa ~umed to be the enme aa that for pn.uenger cara. 
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marizing the replies from owners and averaging them according to 
ages of the ears. . 

This table also indicates an increase in average annual mileage 
from 5,947 in 1925 to 7,416 in 1930. It is fairly certain that this in­
crease is real, for if anything, the gasoline consumption in 1925 was 
more per mile than it was in 1930 as road and vehicle improvements 
have increased the miles per gallon more than higher speeds and 
other factors have decreased it. 

The estimates of annual mileage calculated on the basis of gasoline 
tax collections are based on the assumption that the number of cars 
transferring registration from another state to Iowa is equal to the 
number transferring out of Iowa, and also that the gasoline tax 
'collections indicate the gallons of gasoline used by Iowa cars on the 
basis that the Iowa cars purchase as much gasoline outside of the 
state as foreign ears purchase gasoline within the state. There is no 
information available by which to check the correctness of either of 
these assumptions and they may both be questionable, but for the re­
sults desired they are reasonably exact. In any ease they cannot 
vary far from the actual case. · 

The number of vehicles operated daily was obtained for any year 
by subtracting one-half of the new car sales for that year and one­
half of the cars not re-registered (dismantled) the following year 
from 1Jhe total registration for the year. The number of cars not re­
registered was assumed to be equal to the new car sales minus the 
gain in registration over the preceding year. 

A sample calculation is given below to show the method of es­
timating the number of cars dismantled "each year and the average 
number operated daily. • 

Calculation of number of cars dismantled in 1928 
Car registration for 1929 .............................. 718,380 
Car registration for 1928 ............................ 677,782 

Gain in registration .......... ..... . ... ... ........ .... .. 40,598 
Estimated new car sales during 1929 ........ 122,000 
Less gain in registration .............. ·'. ....... ... 40,598 

Cars dismantled (not re-registered in 1928) 81,402 

Calculation of cars in daily operation in 1928 
Total car registration, 1928 ...... .. ........ 677,782 
Less one-half of 1928 sales (91,500) ......... 45,750l 
Less one-half of 1928 dismantled (81,402) 40,7015 

Number of cars in daily operation, 1928 .... 591,331 

The results of similar calculations for other years, 1900 to 1930, 
are given in Table 10. 
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3. Estimates of Life Mileages. From the number of ears dis­
mantled during 1929, their ages, and the average mileage from Fig. 
4 it is possible to estimate the mileage operated from date of pur­
chase to the date they were dismantled or the total life mileage. This 
was done for the 19,243 cars shown in Table 11 as being dismantled 
during 1929 and found to be 33,444 miles, a figure considerably less 
than 50,000 miles because in the group of the vehicles on which this 
calculation was based there was a high percentage of comparatively 
old cars which had a low average annual mileage throughout their 
life. 

A similar calculation was made .to determine the average age in 
miles of the cars registered for 1930, using the year model registra­
tion data given in Table 12 and the mileage averages of Fig. 4. 'l'his 
calculation gave 25,141 miles as the average total miles driven to 
July 1, 1930 of the cars registered for 1930. No correction was made 
for the cars not operated for the full year except for the 1930 and 
1931 models. If this correction is made, the mileage is reduced to 
24,572. Since the average age {Table 12) of the cars in service Jan. 
1, 1930 was about 4 years, it is probable that these cars will have 
reached a total life mileage of 40,000 to 50,000 miles by the time 
they are scrapped at an average age of 7.5 years. 

• 
IV. ESTIMATES OF DEPRECIATION, AVERAGE LIFE, AND 

AVERAGE AGE 

Th.e depreciation cost item in the cost of operating motor vehicles 
is relatively large, and since there is no standard method of calcula­
ting these charges any two sets of costs may differ greatly. 1\fany re­
ports of costs have extended over the time during which the vehicle 
was thought to have served its useful economic life, or until the 
original owner became convinced that a new car was better suited 
to his needs, and in these cases the item of depreciation was the cost 
new minus the tmclc-in or sale value. This system works well for 
calculating the average costs during the entire period of one owner­
ship, but cannot be applied to shorter accounting periods. Neither is 
it suitable to the cases involving fleet operation. Some other unit 
seems necessary, and such a unit is conveniently expressed in cents 
per mile, based upon the expected total life mileage of the car, the 
cost new, and the salvage value. 

1. Iowa Registration and New Car Sales. Since the methods used 
to determine the average life and average age were based upon 
registrations and new ear sales for various years, it is first necessary 
to determine sales and car registrations. 

The Iowa registration of cars and trucks is given in Table 10 for 
1900 to 1930, and these figures are thought to be as accurate as they 
Cl\n be in the light of missing information, the changing of the Iowa 
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motor vehicle license laws, and conflicting reports. Through the 
eourtesy of the State Motor Vehicle Department and the Archives 
Division, Historical, Memorial, and Art Department of Iowa, access 
was had to the registrations from 1904 to 1911. Later records were 
furnished by the Motor V chicle Department and for the years 1920 
to 1930 the total registrations for each type of vehicle and classifi­
cation are known accurately. 
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TA.BLE 10 IOWA CAR REGISTRATIONS S:\LES AND OTHER DATA 1000 TO 1930 . ' ... .. . 
Io., .. Automobile Registrations 

lo\\"D New Car Number or Can Ave. No. or Year Font Other Makes Total Can Truoks Total Can Sal .. • Dillmantled CanOpcrated. 
&Trueb Durina Yeart Oailyll 

11100 76t 7ot 60 -
1901 130t laot 100 -1902 250t 250t 180 -1903 soot soot 260 -190< 931 931 580 80 601 1906 1,650t 1,650f' 799 172 1,164 
1906 2,600t 2,500t 1,022 247 1,865 1907 4,2oot ···m 1,9-17 436 3,008 1908 6 ,93ot 6.9 3,166 641 4,020 1909 ll,ooot 11 ,600f' 5,611 3,l42 7.273 1910 18,870 18,87ot 10,412 2,063 12,632 
1911 4,167 23,940 28,107 .o;ot 28,157 11,300 1,06.') 21,924 1912 8,493 36,049 44,542 toot 44,642 17,500 2,100 34,739 1913 21,279 50,157 71,430 4oot 71,836 29,000 9,132 62,370 1914 37 ,2401" 69,4.64t 100,704 BOOt 107 ,5().1 '",400 3,362 82 823 1916 62 ,904t 92,438t 145,3-12 !,BOOt 146,84:2 42,000 8,740 ll9 :972 
1916 74 ,133t 121 ,469t 195 ,60'.! 3,ooot 10R,602 69,000 37,285 147 ,450 1917 98,480t 150,837t 249,317 6,ooot 254,317 91,000 24,8().1 191,415 1918 110.008 158 .3Q.'j 268,313 IO,ooot 278 ,313 43,800 -17,207 2.';5 ,046 1919 146,617 198,363 314,980 18 ,loot 363,080 58,600 1,786 314,787 1920 190,815 219,279 410,091 29,406 439,500 66,900 19,547 306,870 
1921 261,560 225,187 429,747 32,865 462,612 39,200 26,803 396,745 1922 242,176 222,768 46-1,9-H 35,10'.! 500,046 62,000 17,907 424,990 1923 292,692 245,345 538,037 37,443 575,480 91,000 44,602 470,191 1924 330,458 249,387 579,485 41,039 620,524 86,600 40,914 su; ,778 1926 350,528 267,143 617 ,671 46,618 664,289 79,100 69,196 543,523 
1926 357,523 294,952 652,475 51,200 703,765 104,000 75,679 562,636 1927 329,765 324,531 651,296 65,698 700,D94 77,600 68,014 681,539 1928 309,696 368.186 677,782 61,933 730,7Ui 91,500 81,402 591,331 1929 313 ,214 405,166 718,380 69,531 787,911 122,000 86,888 014,436 1930 293,677 417 ,810 711,492 73,417 784,909 79,000 --- ---• EetlDlated from recustrataon analyses and new car rec~atrataon reporl8. F,gures refer to year model rather than to calendar yeara, 
tEetilnat.ed. 

Calculated by &Muming that the number of can di&mantled any year ie equnl to the registration for that year minua th difference between the roUowin& year'll reciatration and aalero. 
llc.Jeulated by aMumiog that the average number of can operated da.ily ie equal to tbe year'a registration minus one-halt of the new car aale& and minua one-balf of the number of ean diam .. ntled durina the year. 
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The number of new ear sales of year models corresponding to"thosc 
found in the registration analysis was somewhat difficult to deter­
mine as there were no authoratativc data available. Those sales as 
reported in Table 10 were determined by a careful study of the reg­
istrations, the year model analyses (Table 12) and the new car reg- · 
istrations reported by R. L. Polk Company, Detroit. As a rule the 
year model analysis indicated that ·more cars were registered the 
year following the appearance of a new model than were indicated 
by the new car registrations compiled during the year. However, the 
final results shown in Table 10 arc estimates giving consideration 
to each set of evidence. 

By the method outlined on pal'(c 30 the number of vehicles notre­
t•egistered was calculated for each year, 1900 to 1930 (Table 10). It 
is interesting to note that during the years of numerous sales the 
number of cars discarded was also !wavy. When the sales were light 
the number of cars retired was also light. This economic law is 
strikingly illustrated for 1918 when the method indicates that 17, 
267 cars, discarded in 1917 and previous years were brought hack 
into service. 

2. Average Life Determined from Cars Dismantled. An attempt 
was made to discover the mileage of cars up to the time they were 
scrapped or permanently removed from service, but since only a 
few scattered figures were found the plan was given up in favor of 
one involving a determination of the averal'(e life in years, and the 
average annual mileage. In the State of Iowa, owners nrc required 
to report to the state department of motot· vl'hi<·h•s the disposition of 
each car not re-registered the following year. The reports usually 
state that the vehicle was wrecked, burned up, scrapped, or removed 
from the state. Through the courtesy of the treasurers in several 
Iowa counties a tabulation was made showing the year model of the 
cars that were permanently removed from service (dismantled) dur­
ing several consecutive years, 1920 to 1929. These tabulations have 
been summarized as shown in Table 11. 

The average life was calculated for the cat·s whose dismantled 
dates were known, on the basis that on the average the eat·s were 
placed in service July 1 of their year model year and that on the 
nverage they were retired from service July 1 of the last year for 
which they were registered. The mean date of the new car sales by 
months is very near to July 1, but some year models are sold as early 
as the preceding July. This error in the assumption is balanced 
somewhat by the over-issue cars and dealers' cars which in some 
cases do not reach private ownership until late the following year. 
The cat·s which arc removed from service because of accidents would 
have an average date of removal very close to July 1, but those cars 
which are retired because of their general condition may not be 
taken from service until late in the year, since the new license fees 
have to be paid before January 1. But in any case the assumption 
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· ·that the average age of the cars retired can be determined on the 
basis of July to July is perhaps reasonable and accurate enough for 
the purpose of this study. · 
· ·The average lives shown at the bottom of Table 11 are plotted in 
Fig. 10, the curve showing a gradual increase in life up to 7.81 years 
for 1927. 

TABLE 11. PARTIAL COUNT OF IOWA CARS RETIRED FROM SERVICE, 1920 TO 1929 

Year Care Registered Wt Time for Year Indicated• • Average A~ 
Model in Years of --------------------------- Dismantled 

1920 1922 1923 1924 1926 1926 1927 1928 1929 in 1929 .. 
------------------------

1008 3 0 0 0 1 0 0 21 
1901) 4 6 4 2 0 25 0 2 1 20 
1910 17 31 12 7 5 24 2 21 14 19 
1911 36 55 20 13 24 24 7 11 0 18 
1012 80 112 101 41 37 70 14 35 25 17 

1913 132 282 254 114 112 108 36 85 74 16 
1914 144 515 477 325 270 467 101 175 102 15 
1915 77 457 540 304 346 564 138 204 278 14 
uno 56 600 879 650 611 1006 236 584 548 13 
UH7 66 533 1043 005 046 2026 488 1412 1255 12 

1018 17 182 411 452 400 1116 329 872 061 11 
uno 17 151 206 426 580 1300 485 1338 1481 10 
1920 8 60 210 305 414 1185 505 1682 2022 0 
1921 50 93 125 227 514 271 000 1492 8 
1922 51 77 96 149 440 255 1304 2357 7 

11123 50 85 184 392 228 1555 3576 6 
1924 25 119 224 137 1007 2622 5 
1025 69 134 58 433 1431 • 1026 78 31 104 545 3 
1927 14 126 170 2 

1028 91 137 1 
UJ20 53 0.33 
---------------------------
Total c .... 663 3124 4485 3965 4574 9878 3335 12,220 10,243 -----------------------------
Avlt. 
Lifet,yr 6.90 6.32 6.56 6.83 7.14 7.70 7.81 7.60 7.56 --

*DILt.a were taken from files in the oUiccs of tho treasurer For the Following counties. Tho totals do 
not include nil cars reported to tho county trerumrer. Cats of unknown year model were omitted. 

1U2D-llcnton, Buena Vi11ta, Butler, Cedar Cerro Gordo, Davia Delaware, Dickinaon, Fremont. 
Guthrie, Keokuk, I<oaauth, Mitchell, Poweehiek, Ringold, Sioux, Story, Tama, Wapello, nnd 
Wobatcr Counties. 

1{)22, 1023, 1024, nnd 1025-Blaokho.wk, Clinton, Fremont, Guthrie, Humboldt, Keokuk. Kouuth, 
Leo, Monona, Polk, Story, nnd Wobatcr Counties. 

1026-Duonn Viatn1 Butler, Cerro Gordo, Cherokee, Cnas, Fayet~t Guthrie, Hamilton, Hancock, 
Jnokaon, Jefloraon, I<eokuk. Lee, Monta:omery, Poweahiek, union. Waahina:t.on. Woodbury, 
and Worth Counties. 

1027-Adnir, Buono Vista, Cherokee, Decatur, Dolnwnro, I<oaauth, Monta:omery, Sioux, &nd Webator 
Countiee. 

1028-Adnir, Butler, Cnas, Cerro Gordo. Cherokee, Deco.tur, DelBwtuo, Fayette. Guthrie, Hamilton, 
Ho.ncock_,._Honry, Jnokaon, JeflOI'IIon1 l<cokuk~ I<o1111uth.J. Leo, Monta:omory. Poweahiek, Sioux. 
Union, Wobater, Wnahington, \Vooabury, ana Worth vountiee. 

1029-Adnlr, Buono. Vist.n, Dutter, Cnaa, Cerro Gordo, Cherokee, Davis, DocaturkDolBware, Fo.yotte, 
Guthrie, Hamilton, 1-Innoook, Henry, .Jaobon, Jasper. Jefferson, Keo ukt...I<ouuth..t..Lee, 
Montgomery, Pol's.! Poweehiok, Ringgold, Sioux, Story, Union, Wnahington, webatar, wood~ 
bury, nod Worth vountiea . 

.. AMuminl{ t.hnt onrs entered aorvico July 1 or thoir yonr model year, and were retired July 1 of the 
IIUit_yonr rogiAtorod. Avoma:o B&08 ror other yonra dotorminod nccordina:ly. 

tCnloulntod by dotermining tho torvioo in car-yonra and dividina by tho number of care. 



TABLE 12. YEAR MODEL SUMMARY OF IOWA AUTOMOBILE REGISTRATIONS FOR VARIOUS YEARS, 1911 TO 1930* 

Year Model 
Number of Cars of Each Year Model ReJriatered for Following Yean of Relristralion 

1911 1912 1913 1920 1922 1924 1926 1028 1930 

1900 
. 

8 12 
1901 4 12 
1902 29 40 
1903 67 60 20 
1904 132 202 78 

1905 237 379 206 
1906 ... 689 305 
1907 1,035 1,359 951 10 11 
1908 2,253 2,721 2,010 89 22 
1909 3,719 4,821 3,225 362 208 62 43 32 

1910 8,583 8,231 8,251 1,400 826 380 202 74 10 
1911 11,-&78 10,614 9,623 2,805 1,861 1,022 532 106 52 
1912 15,265 17 ,112 7,975 4,779 2,734 1,074 613 209 
1913 137 28,996 17,978 12,005 6,88< 3,100 1,384 553 
1914 659 33,707 26,304 17,432 7,348 2,768 1,117 

1915 36,795 29,986 22,125 10,347 4,311 1,&71 
1916 54,459 49,326 38,572 20,104 8,0.'12 2,953 
1917 86,892 79,113 68,240 40,760 17 ,021 7,111 
1918 44,556 40,123 35,917 24,532 11,591 4,680 
1919 60,956 67,031 51,660 37 ,Of.O 20,816 9,012 

1920 62,193 66,497 62,1 .. 6 lit ,304. 31,085 14 ,615 
1921 917 37,267 37,674 34,422 24,577 12,000 
1922 55,511 69,481 (;7 ,285 45,668 Z1 ,056 
1923 f,t07 89,721 86,623 70,400 48,212 
1924 82.249 86,411 70,003 68,905 

1926 3,G47 79,732 75,005 62,403 
192e 112 ,304. 102 ,Otn 93,652 
1927 76,500 74,668 
1928 97,730 OO,OM 
1929 121,025 

1930 78,&10 
1931 2,088 

Total 28,107 44,642 71,436 410,094 464,94.4 579,845 862,475 677 1,782 711,492 

C.... Yean 24,687 54,267 73,562 1,072,376 1,599,960 2,0SI,682 2,246,378 2,348,085 2,410,260 

No. of Cant 16,829 29,140 4.1,781 346 ,98t. 40li ,326 493 ,949 610,171 680,043 830,666 

AYC. Ace. Year • 1.486 1.862 1.781 3.091 3.947 4.220 4.167 4.016 3.822 

See nerl pap fot footnote. 
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3. Average Life Determined from the Year Model of the Cars 
Registered. A second method of determining the average life was 
based upon the registration by year models, and new car sales. Sam­
ple analyses were made of the registrations for 1911, 1912, 1913, 
and every even year, 1920 to 1930, showing the year model of the 
cars registered. These samples, when converted to equal the total 
state registration, are shown in Table 12. With the possible excep­
tions of 1922 and 1924, the samples are quite representative of the 
entire state. The 1922 and 1924 samples, taken in only 11 counties, 
probably had too high a percentage of urban counties to render the 
sample characteristic of the state. 

The percentage of the cars surviving or registered for the years 
following their placement in service is indicated in Table 13 and 
Fig. 9. Normally the average life would be determined directly by 
the percentage surviving at any given age, but since the methods 
used resulted in more than 100 percent in service for certain ages 
and year models, the average life was determined from the smooth 
curves of Fig. 9. As in the previous method the cars were assumed 
to have entered service July 1 of their model year, but since the 
registration was always as of January 1, the age could be determined 
more exactly. 

It will be seen from Fig. 10 that these two methods of determining 
the average life of the cars do not check for the years prior to 1926. 
There is no explanation for this apparent discrepancy, but both 
methods indicate an increase in the average life up to recent years, 
and the results agree for 1927, 1928, and 1929. An average life of 
7.5 years seems to be reasonable and this has been used in these ~al­
eulations. Since the average mileage was shown to be about 6,731 
miles a year, the life mileage for a life of 7.5 years would be 50,482 
or 482 more than was used in calculating depreciation charges in 
the previous average operating cost estimates. 

4. Determination of the Average Age of Cars Registered. It is 
possible also to determine the approximate age of the cars registered 
for any year for which the year model analysis is available. These 

~XPLANATION OF SAMPLES: 1011, 1012, and 1013 Regi.l!ltrationa- Obtained by tabu· 
latlng 500 can out of cmoh 2 000 in state regietration. 
1020 Re!datrntion-Obta.intXI by tabulating nll can in registrations of Benton, Buena Viata, Butler, 
,....J- ~a.r, Cerro Gordo .. Davis, Delaware, Dickinson, Fremont, Guthrie, J{eokuk, KOMuth, Mitchell, 

, ·roweahiek Ringgold, Sioux, Story, Tama, Wapello and Webster Counties. 
1022 o.nd 1024 kea:i11tro.tiona-Obtained by tabulating ah cnn in registration& of Blackhawk, Clinton, 
"'1 !Fremont, Guthrie, Humboldt, Keokuk, l{oaeutb, Lee, Monona, Story, and Webeter Counties. 
1926 and 1928 Regiatrntlou-Da.t.a obtained by_ tabulating every approximate fourth e&J' in registra-

tion• of Adair, Adams, Blackhawk, Buena Vista, Caas, Cerro Gordo, Cherokee, Chicknaaw, Clay, 
Clinton, Crawford, Fayette, Fremont, Guthrie, Hancock, Henry, Humbol~ Jerren~on, Keokuk, 
KOMutb, Lee, Linn, Monona, Monta;omery, O'Brien, Polk, Story, Union, wapello, Washington, 

. Webster, Winnebaao, and Worth Countlea. 
1930 Registration-same aa 1926 and 1928, except minus Winnebago County, and plus Winneehiek 

County. 
•Care wboae year model ia tho aamo or later than year or rca:iab'ation analyaia are not included 

In l!guring the averaao age. 
Age determined by assuming that care entered aervico July1 of their year-mode-l year. Tbu.a, in the 

1930 rcgifttrRtion, tho 1929 year-model care were 0.5 year old. 
tNot including those whose yeaf'omodcl Ia the aame or later than year of registration analyala. 

.. .lll!l .. 



TABLE 

Year 
Model 

From From From From From From From From From From From From From From From 

Data Data Curve Data Curve Data Curve Data Curve Data Curve Data Curve Data Data 

1899 0.00 0.00 0.00 
1900 18.00 2.71 5.76 
1901 4.00 6.82 12.61 
1902 16.11 12.41 20.90 0.00 0.00 
1903 25.77 19.40 29.89 7.69 6.10 

1904 22.76 28.00 39.21 15.00 
1908 29.66 37.71 50.27 25.01 
1906 M.99 47.73 62.00 35.50 0.00 0.00 0.00 0.00 

1907 63.16 58.00 72.79 46.12 0.51 0.70 0.56 0.20 

1908 71.16 68.78 82.12 56.98 2.81 2.71 0.00 0.00 0.00 0.69 0.50 0.00 0.00 

1909 6.70 0.68 0.78 1.00 0.58 0.18 0.00 0.00 

1910 13.60 3.41 1.04 2.10 0.71 0.52 0.10 0.17 

1911 25.00 7.88 4.71 3.90 0.04 1.23 0.46 0.42 

1912 44.95 14.69 6.14 6.71 3.50 2.27 1.19 0.80 

1913 64.70 23.77 11.00 10.90 -&.77 3.81 1.91 1.61 
<» 

1914 36.50 16.55 16.72 6.23 2..18 (X) 

1915 51.72 24.64 24.30 10.26 3.75 

1916 65.02 34.23 33.41 13.65 6.50 

1917 75.10 «.70 44.00 19.60 7.72 

1918 82.08 66.01 65.80 26.46 10.79 

1919 87.81 67,49 35.52 15.16 

1920 02.50 78.12 47.81 21.76 

1921 06.06 86.34 62.70 31.10 

1922 08.50 02.61 73.66 43.25 

1923 09.73 06.80 83.78 65.26 

67.40 
1924 78.01 
1925 80.00 
1926 96.20 
1927 98.71 
1928 

1929 
1930 
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determinations were made and are shown in Table 12 and Fig. 10, 
the results indicating a reduction in average age since about 1925. 
This downward trend of the age curve is unusual, since the average 
age is considerably less than the average service life, but it is no 
doubt caused by the purchase of unusually large numbers of new 
cars from 1925 to 1930. The reduction of new car purchases in 1930 
end 1931, and the accompanying tendency of owners to prolong the 
life of their cars will no doubt increase the average age of the cars 
registered and also the average life of the cars retired from service. 

6. Depreciation Determined from Used Car Sales. When the in­
formation on mileage was submitted by Iowa owners they sent in 
cost new prices and amounts received in trade or sale for their used 
cars. Since they also listed the length of time they had owned the 
cars, data are availible from which the market value of the cars can 
be calculated for various ages and mileages. These data (I•'igs. 11 to 
12) indicate that the market value of used cars is determined prim­
arily by the age, and least by the mileage. The depreciation during 
the first year is about 40 percent, the second year 13 percent, the 
third year, 11 percent, the fourth year, 9 percent, reaching approxi­
mate salvage value of 10 percent at the age of 8.5 years. The data 
were first studied from the standpoint of make of car and price, 
but since these indicated no particular difference in the deprecia­
tion rates, the points are plotted in price groups, the market value 
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being calculated as a percentage of the Iowa retail delivered price 
of new cars. 

The depreciation of 40 percent for the first year is quite large and 
includes, of course, delayed maintenance and tire renewal ns well 
as a large amount for obsolescence. But in nny event, the average 
ear one year old is worth for transportation purposrs more than 60 
percent of its cost new. At nn average life of 7.5 years, the deprecia­
tion on a straight line basis would be about 13.3 percent a year, nnd 
if 12 percent is allowed for tire and delayed mechanical mainten­
ance, the first year's depreciation equivalent would be about 25 per­
cent, leaving 15 percent for obsolescence. 

6. Economic Life. Many owners have given considerable t bought 
to the problem of determining just when it is economical for them 
to dispose of their cars and buy new ones. They wish to know when 
the economic life of the cnr has been reached. Such information 
could be easily calculated from cost records on operation through-

-out a long period of time, but such records are seldom kept nnd 
complete sets of data arc difficult to locate. The steady improvement 
in car design and construction coupled with the human desire to 
possess things new and modern sends cnrs to the scrap pile with 10 
to 50 percent of their economic mileage unused. 

An attempt was ronde to enlculnte the average cost for each year 
over n period of years but it wns given up because there were no re­
cords available on any one car over n sufficiently long period of 
time. The items that increase in cost per mile ns the ear becomes 
older are gasoline, lubrication, and maintenance; garage and tire 
costs remain constant; depreciation (market value basis), interest, 
insurance, and license (Iowa laws) decrease. For the first period 
of years the total cost would decrease, following which the increas­
ing items would increase more than the amount of the decrease, thus 
causing the total costs to increase over the preceding period. For 
any given ear the economic life (neglecting the time element nnd 
the operating cost of a replacement ear) would be reached when the 
average accumulative unit cost per mile reached the lowest point. 
But in practice I hcsc calculations must be considered in the light 
of time saved, safety, convenience, and the probable operating cost 
of a new ear. However, it seems evident that it is now not only safe 
but economical to drive any ear purchased new 50,000 to 60,000 miles 
before disposing of it. 



TABLE 14. AUTOMOBILE OPERATING COST DATA SUMMARIZED 

Group No. 6-3 3-16 3-2 3-1 2·13 H 2-10 J.3 

Class 4: No. Cars Avgd. lA-Tour.~ JA..Tour.-52 IA-Road.-188 IA-Road.-13 IA-Road.-12 IA-Road.-41 1.4-Tour . ..S IA-Road.·3 

Per Car ... , P..-Car cper Per Car cper Per Car ·- Per Car .... Per CIU' cper Per Car ... , Per Car ... , 
Account Item Coet, s mile Coat, s mile Coat, s mile Coa4$ mile Coat,$ mile Coet, I mile Coa4 $ mile Coat, S mile ---
Gaoollne {251.09 (1.31 386.75 1.52 89.93 1.09 101.63 1.05 141.91 1.02 95.19 1.30 {297.42 {1.27 
Oil 73.59 0.28 23.09 0,28 9.05 0.10 22.30 0.16 11.78 0.16 
Tires and tubes 84.05 0.44 124.19 0.49 46.25 0.56 35.00 0.37 58.68 0.42 42.39 0.6-1 79.22 0.32 
Maintenance 102.44 0.53 -- -- 101.06 1.23 135.39 1.40 110.87 0.80 185.30 2.78 93.21 0.40 
Misc. costa - -- -- -- 17.40 0.21 -- -- 6.80 0.05 -- -- -- --
Depreciation -- -- 451.73 1.78 -- -- 157.60 1.63 116.00 0.84 -- -- -- --
License 34.78 0.18 -- -- 10.00 0.12 -- -- -- -- -- -- 17.67 0.08 
Guege 62.8.5 0.33 -- -- -- -- -- -- 67.40 0.41 -- -- 56.00 0.24 
lnaurance 48.63 0.25 -- -- -- 10.37 0.08 

A vg. liet price, S 373 377 360 360 380 364 355 
Avg, weight, It. 1558 1642 1645 16-15 1650 1655 1655 
Avg. age at start, yr. 1.22 0.00 -- -- -- 0.33 
Dates covered 192G-1930 5/23-1/30 1928 1928 12/27-12/28 1928 1926·1929 
Avg. account period, yr. 3.59 2.74 0.75 1.00 1.00 1.00 1.53 
..\ vg. total miles per car 19,18.5 25,344 8,243 9,681 13,869 7,314 23,506 
A v~. annual miles per car 5,344 9,250 11,0'2:0 9,681 13,869 7,314 16,386 
Mi es per gallon gas 14.28 15.57 14.46 16.32 14.21 14.60 19.24 
Miles per ouart oil -- 93 64 138 -- 81 --
Group No. 5-9 3-5 6-1 3-4 2-12 4-6 3-8 4-3 

ClaSI!I dr: No. Care A vgd. L4-Tour.·86 1.4-Tour.--3 IA-Tour.-1 1.4--Tour.-4 IA-Tour.-7 IA-Tour.-64 IA-Rond.-98 IA-Rond.-2 
r--------;-:-::: 

'1 
Ga&oline 354.76 1.21 68.01 1.03 68.00 1.31 80.71 1.57 124.69 1.02 126.34 0.79 297.99 1.10 
Oil 44.22 0.16 17.18 0.26 11.20 0.21 9.50 0.19 9.10 0.16 25.23 0.21 23.48 0.15 24.18 0.09 
Tires and tubes 96.31 0.33 43.59 0.66 14.50 0.28 40.63 0.4.0 22.99 0.40 57.27 0.47 70.27 0.44 86.93 0.32 
Maintenance 501.82 1.71 81.05 1.22 127.62 2.45 326.39 6.35 Ui6.94 2.70 144.10 1.18 120.29 0.75 1176.15 4.33 
Misc. costa -- -- 23.54 0.36 J .22 0.02 14.41 0.28 ---- 4.74 0.04 19.37 0.12 -- --
Depreciation 473.94 1.61 ---- 19.32 0.37 ---- ---- 109.97 0.90 -- -- 491.80 1.81 
License --- -- 10.00 0.15 ---- 10.00 0.20 ---- -- -- 13.00 0.08 -- --Garage -- -- ---- ---- ---- ---- 121.35 0.99 -- -- -- --
""""''"'" -- -- ---- ---- ---- ---- -- -- -- -- -- -------------------------------------
Avg.list pri~ $ 378 380 380 380 380 380 510 540 
Avg. weight, J • 1675 1728 1728 1728 1728 1728 1700 1720 
A vg. age at etart, yr. 0.00 -- 1. 75 -- -- -- -- 0.00 
Dates covered 6/24-1/30 12/27-12/28 1928 1928 1928 12/27-12/28 12/27-12/28 2/24-3/27 
Ava:. account period, yr. 2.87 0.86 1.00 0.27 1.00 1.00 0.69 2.87 
Ava:. total miles per car 29,348 6,621 5,210 5,138 5,812 12,200 15,957 27,169 
A v~. annual rnilee per car 10,226 7,690 5,210 19,029 5,812 12.200 23,145 9,467 
M i ee per gallon a:aa 14.99 16.43 16.08 11.62 14.66 15.06 19.30 16.85 
Milee per quart oil too 87 93 78 104 -- 87 106 



TABLE 14. (CONT.) AUTOMOBILE OPERATING COST DATA SUMMARIZED 

Group No. 2·16 .... 4-13 3·9 4-12 6-3 2-8 2-15 

Class & No. Cars Avgd. IA-Rood.-4 IA-Tour.-2 IA-Road.-4 [....l.Tour.-28 IA-Tour.-1 IA-Tour.-1 IA-Tour . .O IA-Tour.-7 
-------------------------

Por Car oper Per Car ,.,, Per Car '""' Per Car oper Per Car oper Per CBr oper Per Car oper Per CDr oper 
Account Item Coot,$ mile Cost, s mile eo.~$ milo eo.~$ mile Coat, s milo Cost, S milo Coat,$ milo Coat,$ milo 

Gasoline 349.19 I o.93 344.35 1.04 164.68 1.52 123.18 0.93 113.71 I !.32 122.17 0.04 300.82 1.06 
Oil 30.95 0.08 44.62 0.13 18.SS 0.17 22.57 0.17 14.25 0.16 7.00 0.05 27.03 0.10 
Tires and tubes 163.04 0.44 114.35 0.34 61.67 0.47 70.26 0.03 •H.32 0.51 59.71 0.46 07.07 0.34 
Maintenance 211.78 0.57 961.49 2.90 131.11 1.21 158.50 1.19 169.87 1.06 340.56 2.62 608.00 2.09 
Mise. costs -- -- -- -- 40.49 0.37 21.29 0.16 72.20 0.83 26,().1 0.20 -- --
Depreciation 644.83 1.73 574.78 1. 73 59.68 0,55 -- -- 79.Dl 0.92 258.67 1.90 418.02 1.44 
License -- -- -- -- -- -- 13.00 0.10 -- -- -- -- -- --
Gara .. -- -- -- -- -- -- -- -- -- -- -- -- -- --
ln!lnrance -- -- -- -- -- -- -- -- -- -- -- -- --------------------------------
Avg. list price, S f03 540 514 510 510 510 404 
Avg. "a·eigbt,lb. 1740 180S 11'08 1870 1875 1900 1001 
Avg. age at start, yr. 0.00 0.00 1.28 -- 1.54 -- 0.00 
Dates covered 5f24-l2f.l9 f./24--1/21 2/26-1f.?9 12/27-!Y.?8 1028 ID:!R ~/24-l2t.l0 
Avg. account period, yr. 3.08 2.54 0.87 O.u 1.00 1.00 2.99 
A vg. total miles per ear 37,350 33,131 10,823 13,310 8,667 12,Ds.'J 20,111 .... Avg. annual miles per car 12,126 13,052 12,440 17,335 8,667 l2,UK.') 13,929 
:Miles per gallon gas 16.66 16.95 17.0ol 18.02 :'0.11 20.10 17 .3.) .... 
Miles per quart oil 126 74 177 03 18/l 2M 124 

Group No. 2-5 1-2 2-1 1-1 3·7 I 3·15 '"' 3-3 

Cia.. & No. Cam Avsd. IA-Tour.-7 LI-Coupe-6 L4-Coupe-< 1..4-Stdan-7 IA-&dan-1 IA-&dan-8 IA-&.-da.n-20 M4-lload.-70 --r-- --------
Gasoline 380.07 1.28 (224.94 {1.37 428.42 1.47 {291.95 r·2 233.70 1.22 320.38 1.3!1 120.27 l.O'.l 61J ... 7 0.~ 
Oil 144.37 0.48 69.90 0.21 -17.70 0.25 65.15 0.!!'8 25.74 0.!!"..! 1.\.81 o.:.ou 
Tires and tubes 86.70 0.29 34.40 0.21 132.87 0.41 81.87 0.45 120.85 0.63 116.&1 0.51 r-.G.40 0.4S 36.10 o.u 
Maintenance -- -- 102.07 0.62 -- -- 277.16 1.54 1il.46 0.90 -- -- 161.71 1.37 21. 15 0. :r. 
Mise. coste -- -- -- -- -- -- -- -- 18.10 0.99 --- -- ... 91 0.04 10. 2'l 0.13 
Depreciation -- -- -- -- 376.44 1.62 -- -- -- -- 482.63 2.09 124.67 l.o."J -- --License -- -- 22.50 0.14 -- -- 46.59 0.26 13.00 0.07 -- -- -- -- 12.00 o.u 
Garage -- -- 51.38 0.31 -- -- 121.25 0.67 -- -- -- -- 114.38 0.07 -- --Insurance -- -- 16.92 0.10 -- -- 60.26 0.33 -- -- -- -- --
Avg. list price, S 527 523 521 605 ""' Ml9 545 3M 
A vg. weigb.t, lb. 1965 1784 18.."7 1043 1950 IUS3 1000 20.IIl Avg. age at start, yr 0.00 3.17 0.00 0.57 -- 0.00 -- 0.00 
Dates covered 4127-1130 1925-1930 9/24-4128 1920-1930 12/21-12/28 7(..!4-1/30 12/27-12!.!8 6f.!S.t2r.!S 
A vg. account period. yr. 2.68 1.68 2.33 2.08 1.00 2.60 1.00 0.30 A vg. total miles per car 29,697 16,441 32,242 17,008 19,140 23,0.'J6 11,820 7,().10 
A vft. annual miles per car 11,081 9,786 13,838 6,040 19,).41) D.:m 11,820 22,368 Mi es per gallon gas 17.42 16.57 17.51 15.68 l.fo.32 17.12 16.10 16.92 Miles per quart oil 135 -- 109 -- .. 96 73 



TABLE 14. (CO:-!T.) AUTO~IOBILE OPERATING COST DATA SUMMARIZED 

Group No. 5-13 .;.1o 3-6 .;.12 1-6 2-a 2-2 6-11 

C1asa & No, Can Avgd. M4-Road.-19 l\14--Coupe-1 l\14-Tour.-22 M4-Tour-43 Mf..Coupe-3 M-4--Coupe--l Mf-Sedan·l l\14-Coupe-.1 

Per Car-;;;:; 
---------------------------- --
Per Car c per Per Car cper Per Car cper Per Car cper Per Car e per Per Car (!pot Per Car cper 

Aeooun~ Item Cost,$ mile Cost, I mile Cost, I mile Coat,$ mile Coat, $ mile Co!t, S mile Coat, I mile Coat, I mile --------------------
Guolioe 100.71 1.05 224.61 0.91 74.94 0.96 154.17 1.04 {262.21 (1.69 332.17 1.42 438.71 1.26 180.59 1.01 
OH 15.34 0.16 21.26 0.09 23.60 0.30 21.32 0.14 98.80 0.42 63.55 0.18 25.38 0.14 
Tirea and tubea 35.96 0.39 57.82 0.23 44.23 0.57 48.91 0.33 46.00 0.15 38.96 0.16 143.10 0.41 51.72 0.29 
Maintenance 52.92 0.66 232.48 0.94 22.99 0.30 105.12 0.71 93.67 0.68 -- -- -- -- 164.81 0.92 
Misc. coste -- -- -- -- 15.53 0.20 -- -- -- -- -- -- -- -- -- --
Depreciation 123.95 1.29 346.68 1.41 -- -- 161.57 1.09 199.04 1.20 -- -- -- -- 222.41 1.25 
License -- -- -- -- 12.00 0.15 -- -- 14.50 0.09 -- -- -- -- -- --
Garage -- -- -- - -- -- -- -- 94.50 0.57 -- -- -- -- --- --
Insurance -- -- -- -- -- -- -- -- 32.70 0.20 -- -- -- --
A vg. list price $ 417 495 395 412 513 560 495 625 
Avg. weight, lb. 2060 2128 2140 2140 2197 2200 2340 2360 
Avg. age at atart, yr. 0.00 0.00 0.00 0.00 0.28 0.00 0.00 o.oo 
Dates covered 11/28-12/29 4/28-12/29 6/28-12/28 6/28-12/29 10/2~/30 10/28-1130 6/28-1/30 4/28-12/29 
A vg. account period, yr. 0.70 1. 71 0.46 0.97 1.00 1.25 1.66 I. OS 
A vg. total miles per ear 9,600 24,660 7,795 14,879 16,510 23,300 34,617 17,8.50 
A vf. annual miles per car 13,714 14,421 16,871 15,330 16,510 18,640 20,854 16,536 
Mi es per gallon gas 17.40 19.30 18.33 18.18 17.26 15.08 17.27 17.07 
Miles per quart oil 125 183 78 104 -- 70 180 113 
Group No. 1-4 3·10 6-4 3-ll 2-4 4-1 1·11 6-2 

Clua 4: No. Cara Avgd. M4-Sedan-16 M4-Coupe-8 M4-Coupe-8 M4-Coach-9 l\14-Coach-10 M4-Road . ..S. M4-coupe-2 M4-Coach-l -------------------------
Gaaoline {160.79 (1.36 98.27 0.93 e52.56 r2· 94.80 1.01 498.13 1.21 582.50 1.06 (284.46 (1.27 285.11 1.55 
Oil 22.79 0.22 17.76 0.19 75.20 0.18 76.04 0.14 52.45 0.28 
Tires and tubea 18.33 0.16 38.75 0.37 21.20 0.17 55.18 0.59 126.12 0.30 194.87 0.35 65.08 0,29 100.78 0.55 
Maintenance 54.85 0.46 51.f11 0.49 60.36 0.49 143.64 1.53 -- -- 1872.58 3.39 99.7o 0.44 322.76 1.76 
Misc. coste -- -- 14.60 0.14 -- -- 11.16 0.12 -- -- -- -- -- -- 80.37 0.44 
Depredation 138.80 1.18 -- -- 252.03 1.03 -- -- -- -- 907.67 1.64 430.00 1. 72 126.31 0.69 
Licenee 18.69 0.16 15.00 0.14 21.38 0.17 14.00 0.15 -- -- -- -- 33.50 0.15 -- --
Garage 43.58 0.37 -- -- 60.67 0.60 -- -- -- -- -- -- 70.00 0.31 -- --JmmranC"e 21.50 0.18 -- -- 32.01 0.26 -- -- -- -- -- -- 35.55 0.16 

A vg. lis~ priceb S 648 645 648 645 645 885 580 625 
A vg, weaght, I . 2372 2095 2064 2110 2121 2130 2136 2160 
A vg. age at 11tart, yr. 0.38 1.60 -- 0.00 0.00 1.00 0.71 
Dates covered 1928-1929 12/27·12/28 2/27-2/30 12/27-12/28 4/26-1/30 3/24-4/28 9/26-5t.l9 1928 
Avg. account period, yr. 1.10 0.40 1.36 0.64 2.97 3.37 1.42 1.00 
A vg, total miles per car 11,811 10,528 12,252 9,370 40,072 55,212 22,444 18,367 
A v~. annual miles per car 10,698 26,320 9,009 17,352 13,705 16,383 15,806 18,367 
Mi ea per gallon gaa 19.53 19.35 18.18 15.45 18.53 17.30 21.45 14.87 
Mile. per quart oil -- 101 -- 80 152 76 -- 104 



TABLE 14 {CONT.) AUTOMOBILE OPERATING COST DATA SUMMARIZED 

Group No. ~ W - - 24 N N N 
M4 Coach 3 M4 Sedan 1 M4 Sed::_an--:6-~-:~-:I-:-4-:T:-o-'ur.:..-c7:-+-~:cl:c4:-Co::-u-pe--:1:-l-,:c,:-:,:--Coa::--,:-h-:-1:-:4:-I--:~:-;I-;4--;R:;-oa:--;d:-.--;1-l-;~:-;l-;4-&da-;:--;-n---;1-::-2 C1aas & No. Can Avgd. 

Account Item 

Gasoline 

Per Car e per Per Ca.r e per Per Car c per Per Clll' c per Per Ca.r c per Per Car c per Per Car e pc!r Per Car c per 
C<let, S mile Cost, S mile Cost~ S mile Cost, S mile Cost, S mile Coat, S mile Coat, I mile Coet, S mile 

on 
Tires and tubes 
Maintenance 
Mise. costa 
Depreciation 
License 
Guage 
Insurance 

{''34.63 (!.19 {"07.88 {1.38 

46.93 0.24 90.40 0.60 
81.97 0.41 220.72 1.47 ----

219.50 0.81 --
17.67 0.09 
21.17 0.11 
16.05 0.08 

33.00 0. 22 
37.75 0.25 
54.80 0.36 

Avg, list J?rlce. I 565 850 
Avg. weight, lb. 2160 2200 

90.62 0.94 
18.18 0.19 
78.86 0.82 

136.13 1.42 
9.03 0.09 

16.00 0.17 

735 
2200 

A vg, age at start, )T. 1. 33 3. 00 
Dates eoV\'!11!d 6f28-2t30 1927-1928 12fl7-12!28 
Avg. account period, yr. 1.17 2,00 0.31 
A\-g, total miles per car 19,778 15,060 9,622 
Avg. annual miles per car 16,904 7,030 30,968 
Miles per gallon gas 20.93 19.87 17.16 
Miles per quart oil -- -- 76 

614.07 1.15 
70.03 0.13 

277.27 0 • .')2 
1070.99 2.01 

112.58 1.15 
4.9-1 0.05 

44.15 0.45 
117.68 1.20 

868.69 1.63 2500.00 2.6.5 

895 .,., .• 0 
...... 0.00 

5fJUtl9 
2.56 

53,19-1. 
20,779 

17.02 
10< 

595 
2235 

1928 
1.00 

9.807 
9,607 

16.57 
258 

p79.81 p.20 

27.78 0.16 
80.26 0.50 

261.60 1.37 
25.70 0.17 
60.54 0.-10 
33.50 0.22 

007 
2256 

0.00 
3/26-3(.!0 

1.62 
14,0-10 
o ·•·•s 

'"'is.76 

868.08 1.00 
66.3-1 0.11 

704.8.~ 1.15 
1:..)().67 0.20 

805.$3 1.3:! 

800 
2265 

0.00 
8/2&-l:.!t.!S 

2.29 
tH,U»R 
26,707 

17.12 
158 

{167.01 (1.36 

2.f.51 0.20 
72.00 0.69 

280.87 2.10 
24.46 0.20 
62.67 0.52 
55.22 0.46 

733 
2:.W3 

1.64 
3/2&-2/30 

1.61 
12,114 

7,.5:.! .. 
18.66 

CG,.•_ou_p'--N_o_. ____ -:--f·--1_-_12 ___ 
1 
___ .. _, __ _,_ __ .... ___ ,!---•--1-• __ 

1 
___ •_-_1•__ 7~1 2·7 1 .s-0 

Class&:: No. Cars Avgd. M4-Sedan-5 M4-Tour.-13 M4-Coupe-1 M-1-Coach-20 "1-I...CO.ch-2 "I-I·Tour.-1 M4-llnad -:! I Mf.-Road.-7 
--.----r:-:::--.:-1----Gasoline (112.9-1 (1.25 .577.3-1 1.04 196.69 0.85 299.46 1.13 178 81 1.27 (1158.02 fl. 53 579 S'i 1.-11 669 . .52 1.00 

Oil 72.22 0.13 9.92 0.0-1 21.9S O.OS 22.00 0.16 \ 79.R9

1 

0.10 5:.!.b3 0.10 
Tires and tubes 34.03 0.38 256.45 0.46 M.ll 0.23 61.16 0.23 :,)() IM 0.14 6.')8.43 0.87 523 36 1.2i 204,12 0.30 
"Iaintenanee 77.92 0.86 939.32 1.69 53'2.78 2.30 282.24 1.07 55 30 0.39 U-10.61 1.2-1 --~-- 1071.3-S 2.00 
Misc.coeta -- -- -- -- --- -- -- -- 13 41 0.10 -- -- --- -- --- --
Depreciation 219.50 3.0-1 907.3.5 1.63 7:!5.00 3.13 3-19.53 1.32 00.0'2 0.64 2060 00 2.72 -- -- 817.23 1.57 
Licen_,e 18.75 0.21 -- -- --- -- -- -- --- -- 1:.!8 SO 0 17 -- -- --- --
Garage 32.94 0.36 -- -- --- -- -- -- --- -- 307.00 0 40 -- -- --- --
lnauranee 33.17 0.37 -- -- --- -- -- -- --- -104.52 0.63 --1 -- --
Avg. list price, S ;.· 686 
A'"K· weight, 11-. 2310 
Avg. age at atart. yr. ·.;_ 1.00 
Dates covered 1f.!8-4!30 
Avg. acc:ount period, yr. = 1.15 
Avg. total miles per car 9,067 
Avg. annual milea per car,;. 7 884 
Miles per gallon gas .. L 19.27 
Miles per quart oil 4 _,..,-

850 
2313 

0.00 
8f25-12tl9 

2.32 
55.564 
23,950 

16.05 
88 

750 
2330 

0.00 
5fl7-12tJ9 

2.61 
23,164 

8,875 
18.88 

203 

565 
2360 

0.00 
4/28--l2tl9 

1.58 
26,390 
16,700 

17.92 
188 

'"' 2300 
0.00 

3f.ZS.tr.ro 
0.10 

1-1,0-17 
20,007 

19.71 
295 

795 
2365 

1.00 
1920-19".!6 

6.00 
73,810 
12,&35 

16.03 

1015 
23bO 

0.00 
5(26-1(.19 

4.2.J 
41,061 

9,001 
17.15 

130 

815 
2.f.70 

0.00 
3fl4-l2ND 

2.U8 
52,106 
17 ,f.S-5 

1li.43 
107 



TABLE 14 (CONT.) .\UTO:\IOBILE OPER..o\TING COST DATA SUMMARIZED 

Group No. 1-14 4-11 5-2 I .,<I 2-6 4-15 3·13 6-7 

Cla."'8 & No. Cars A vgd. M4 Sedan 3 l\14-Road.-37 H4-Coacb-7 H4-sedan-l H4-Tour.-5 H4-Tour.-5 H4-Coupc-2 H+Coach-1 
;----- --;---------------

PerCar cper Per Car c per Per Car c per Per Car c per Per Car c per Per Car c per Per Car c per Per Car c per 
Account Item Cost, I mile Coat, S mile Cost, I mile Cost, I mile Cost, I mile Cost, S mile CaRt, S mile Cost, I mile 

-------1-:-::: -------------------------
Gasoline (255.00 {1.55 91.07 1.()..1 543.53 1.03 (172.15 {.1.56 521.95 1.82 189.29 1.54 75.56 1.57 (635.41 (1.38 
Q;l 10.22 0.12 75.79 0.14 91.37 0.32 20,89 0.17 3.87 0.08 
Tires and tubes 70,{11 0.56 28.8.'i 0.33 186.82 0.35 -- -- 255,79 0.89 68.43 0.56 17.03 0.37 90.00 0.20 
Maintenance 136.24 0.83 41.03 0.47 849.84 1.60 24.00 0.22 -- -- I 234.56 I. 91 241.1-1 5.00 467.60 1.02 
Misc. cosu -- -- 2.9-1 0.03 -- -- -- -- -- -- 46.90 o.as 18.50 0.39 -- --
Depreciation 300.00 2.18 201.58 2.30 1092.57 2.06 -- -- -- -- 118.08 0.06 -- -- -- --
License 68.47 0.42 -- -- -- -- 15.00 0.14 -- -- -- -- 20.00 0.42 100.50 0.23 
Garage 128.00 0.78 40,09 0.46 -- -- 30.00 0.27 -- -- -- -- -- -- 208.00 0.45 
lneurance 126.27 0.77 -- -- -- -- 10.00 0.09 -- -- -- -- -- -- 118.75 0.26 

A vg. list priceb S 1248 795 935 695 008 886 085 825 
A vg, weight, I . 2500 2500 2510 2535 2556 2571 2590 2590 
A\·g. age at atart, )T, 3.33 -- 0.00 -- 0.00 3.40 -- 1.75 
Dates covered 4/26-2/30 12/27-12/.28 5/29-12!.29 6/29-1/30 6/2D-1/30 1928 1928 9/25-12/29 
A,·g. account period, yr. 3.17 1.00 2.81 0.58 4.15 1.00 0.25 4.33 
A vg. total miles per car 16,479 8,779 52,983 11,025 28,642 12,277 4,823 45,970 
A vf. annual miles per car 5,198 8,779 18,855 18,900 6,002 12,277 19,292 10,608 
Mi es per gallon gas 15.58 15.51 18.01 18.22 13.69 15.78 11.85 17.43 
1.-: iles per quart oil -- -- 110 86 116 121 --
Group No. 5-15 5-5 5-7 4-9 2·11 7-2 4-2 5-14 

C1a.ss & No. Cara A vgd. H-l-Road.-1 H4-Tour.-57 H4-Coupe-3 H4-Coupe-2 H4-Coupe-2 H4-Coupe-5 H-l-Tour.-1 H4-Tour.-5 

639.21~ --r:-:: --'-:-:-: --i-:-:-: -------------
Guolioe 761.16 1.20 487.65 1.06 77.32 0.93 174.13 1.00 (314.06(1.83 574.16 1.04 591.95 1.06 
Oil 101.44 0.16 68.44 0.13 . 44.38 0.10 17.42 0.21 36.60 0.23 57.02 0.10 74.15 0.13 
Tirea and tubea 357.37 0.56 271.19 0.51 110.02 0.24 -- -- 21.60 0.14 120.00 0.70 255.21 0.46 347.23 0.62 
:!\l&iotenaoce 1840.38 2.90 929.03 1.74 627.75 1.36 37.14 0.45 143.01 0.89 167.92 0.98 1599.12 2.89 1147.09 2.05 
Misc. cosU, -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Depreciation 1267.30 2.00 859.92 1.61 771.46 1.68 235.80 2.84 20.00 0.13 -- -- 1337.68 2.49 1066.68 1.90 
Licenae -- -- -- -- -- -- -- -- -- -- 20.00 0.12 -- -- -- --
Garage -- -- -- -- -- -- 58.63 0.71 -- -- 47.93 0.28 -- -- -- --
lnaurance 14.33 0.08 -- -- --
Avg. list price S 1225 843 845 845 845 1061 935 1225 
Avg. weight, lb. 2595 2603 2613 2613 2613 2677 2720 2737 
Avg. age at atart, yr. 0.00 0.00 0.00 -- -- 2.6 0.00 0.00 
Dates covered 8/26-3(.29 2/24-12/29 6/27-12/29 12/27-12/28 1928 7/24-1/30 8/24-11/26 12/24-lfl9 
Avg. aceount period. yr. 3.56 3.01 2.20 1.00 1.00 1.02 2.19 2.44 
A vg. total milea per ear 63,365 53,370 46,031 8,300 15,983 17,120 55,361 56,084 
Av. anou.al milea per car 17,799 17,731 20,923 8,300 16,983 16,839 25,279 22,985 
Milea per gallon &all 15.67 14.75 15.51 19.95 17.44 15.65 16.91 17.95 
Miles per quart oil 67 .. 97 -- 101 -- 108 89 



TABLE 14. (CONT.) AUTOMOBILE OPERATING COST DATA SUMMARIZED 

Group No. HO 4-16 1-6 1-D 

Class&: No. Can A.\.-gd. H4.CO.eh-2 H4-Coach-l 84-Sedan-3 H4.Sedan-l 84-Tour.•l H4..sedan-2 84-Sc!dan-2 84-Tour.-1 
------'--'--'=-+::P=er=Car~~.=.:.cpe:.cr_I-::P.:er:.:..,Car::.=r;;; p;;:Q;-;;; p;;:Q; o ~r p;c;;--;;; p;c;;--;;; p;c;;- -;;.;;: p;;c;; o per 

.-\ccount Item Cost,$ mile Cost, S mile Cost.,$ mile Coat, S mile Cost, S mile Co.t, S mlle Coet, S mile Coat, S mile 
::---::------f--'-·1-- --,---· -----r.--:-: -----1-:--
Gaaoline 116.12 0.97 {570 . .55(1.88 (312.69{1.71 40.M 1.42 {260·00{1.70 357.31 1.15 258.23 1.70 {880.61 {1.97 
Oil 15.16 0.13 4.05 0.17 . 23.45 0.08 17.65 0.12 
Tiresandtube!c 28.56 0.24 126.40 0.41 230.27 1.26 29,84 1.04 30.10 0.20 110.78 0.38 10.63 0.14 "28.00 0.08 
Maintenance 109.19 0.92 311.23 1.02 74.32 0.41 74,95 2.61 132.08 0.86 434.62 1."0 7.f0.48 5.13 802.32 1.36 
Mise.coat.e 15.29 0.13 -- -- --- -- 18.30 0.6-1 -- - -- - 15.78 0.11 -- --
Depreciation 241.86 2.03 -- -- 945.00 5.18 31.89 1.11 400.00 2.61 882.42 2.83 -- -- --- --
Li"""" --- 84.00 0.28 33.50 0.18 -- - 28.00 0.18 -- -- 22.00 O.lli 00.00 0.20 
Garage 115.38 0.97 240.00 0.79 117.00 0.64 -- - 64.0:1 0.42 -- -- -- -- --- --
IMuranee 00.00 0.30 43.30 0.24 8.00 0.0.\ -- -- --- -- 22.00 0.0& 

A vg. li!;t price,$ 
A,-g, weight, lb. 
A vc. ap at start, )T. 
Dates covered 
A''K· account period. )T. 
A'"K· total mileo per car 
.-\ vg. annual miles per car 
Miles per pllon pa 
Milea per quart oil 

1035 
2780 

12/27-12/28 
1.00 

11,914 
11,914 

17.46 

109-'i 
2800 

0.00 
5/25-5/29 

4.00 
30,400 
7,600 

14.32 

895 
2828 

1.33 
1927-1929 

2.33 
18.233 
7,825 

13.M 

895 
2828 

0.00 
1928 

1.00 
2,874 
2,874 

18.01 
169 

405 
2835 

6.00 
6fJl-IOfl'l 

1.33 
15,300 
Jl,476 

16.00 

896 
2912 

0.00 
6/26-12f.!11 

2.31 
31,126 
13,47f 

14.63 
142 

1028 
0,40 

14,436 
29,461 

10.42 
t:rl 

16110 
30.10 

0.00 
4/21-1130 

8.76 
4 .. ,767 
6,116 

12.67 

Group No. 1-10 13·-13 ID-16 13-3 JD-16 H·l 0.18 14·7 
--~--~----~-----1------4-------i-----Claas & No. Cars Avgd, H+&dan-2 1.6-Tour.-1 ~up&-) L8-Cou~2 LB-Coaeb-& LO-Tour.-10 1..6-Coat'h·l LO-Coupe-1 
-----=------11--c--.---1---.--+---;:-:::: --,--;-:: ---------------
Gasoli.Pe (388.82{1.67 154.801.11 (260·00{1.30 185.201.18 (223.34(1.32 08.7 .. 1.28 {UM.0&{1.26 109.06 0.07 
Oil 12.43 0.09 25.0.\ 0.15 7.38 0.10 32.M 0.18 
Tiresandtubes 168.47 0.72 32.12 0.23 40.00 0.20 14.04 0.08 15.03 0.08 8.00 O.OD G0.7A 0.31l 67.6-t 0.33 
Maintenant't! ~.12 0.88 141.50 1.02 41.59 0.21 -- - 23.69 O.OD 117.29 1.52 8:!.20 0.63 2H0.31 1.38 
MU<. ""'" -1 = ••o.•• - -- -- -- -- -- - o.6o o.o1 -- - s.o6 0.01 
Depreciation 1 - "" .,., 2.45 165.00 0.83 --1- -- -- --- -- -- -- --- --
License 9-I.OS 0.40 - - 15.00 0.08 I- )8.83 0.16 17.00 0.22 72.00 0.46 17.00 0.08 
Garage 288.00 1.24 -- -- --- -- --- -- 64.00 0.46 - --
IMuranee 122.76 O.S3 -- - 14.65 0.07 , 21.33 0.18 ~ 

Ava. list {'rioe. S 
A''&· •-eicb.t, lb. 
Ava:. age at atart, yr. 
Dates covered · 
A''&-~t period, yr. 
Av1. total mile per ear 
.o\VJ. annual mileS per car 
Miles per pUon pa 
Milea_per q_uart oil 

1795 
3209 

0.110 
5/25-12t.!11 

3.00 
23,297 

7,766 
14.65 

525 
2240 

0.00 
5/29-12/29 

o.w 
13,936 
23,6..'JO 

16.32 
129 

505 
242.i 

0.00 
2/29·9flG 

0.58 
20,000 
34,483 

505 .... 
0.00 

4/26-1/30 
0.71 

15,678 
22,082 

19.22 
189 

845 
2600 

0.00 
1/29-4130 

1.10 
11,932 
10,847 

17.47 

705 
2186 

1028 
0.40 

7,703 
19,268 

14.46 
160 

880 
2'l·U 

-
0. ()() 

3/26-2/30 
3.\tl 

1&,464 
3,v.t0 

17.77 

826 
:mo 

12m-1212B 
1.00 

20,601 
20,b01 

15.61 
70 



TABLE 14 (CONT.) AUTOMOBILE OPERATING COST DATA SUMMARIZED 

Group No. 14-2 lkl 14 11-8 14-6 6·14 S-3 11-4 

C1uo & No. Cano Avgd. L6-Coacb-3 1.6-Coupe.l L6-Coupe-2 L6-Coupo-4 L6-Coa('h•l7 L6-Coooh·9 1..6-Sedan-10 L6-Coupe-2 --- ----------
Per Car cper Per Car ..... Per Car ·- Per Car cper Per Car . ,., Per Car ..... p.,.ear cper Per Car c ,., 

Act"'UDt Item Coat. I mile Cost,$ mile Coat, s mile Coo~$ mile Coot,' mile Coat, I mile Coat. s mile Cost, s mile 

GuoliDe 165.05 1.00 {187.91 (1-28 (228.46 {0.71 469.89 0.89 168.95 1.06 (256.69 p-ea {242.45 (1.52 4 .. 9.26 1.25 
o;l 42.89 0.26 40.45 0.08 33.05 0.20 47.25 0.13 
Tires and tubes 110.64 0.67 20.55 0.06 173.12 0.33 98.90 0.62 36.12 0.23 25.77 0.16 68.10 0.19 
Maintenance 335.52 2.04 29.73 0.20 94.09 0.29 773.73 1.47 127.66 0.80 144.70 0.92 106.63 0.67 259.95 0.72 
Mise. eoeta 33.22 0.20 -- -- -- - -- -- 20.99 0.13 -- -- -- -- -- --
Depreciation -- - -- -- 229.98 0.71 528.01 1.00 -- -- 363.75 2,21 458.04 2.87 421.82 1.17 
Licen..-e 17.00 0.10 31.50 0.22 22.50 0.07 -- -- 20.00 0.13 35.9-1 0.23 16.00 0.10 -- --
Garage -- -- 17.00 0.12 -- -- -- -- -- -- 73.00 0.46 35.70 0.22 -- --
ID.Surance -- - -- - 35.29 0.11 -- - -- -- 45.05 0.29 27.32 0.17 -- --
A vg. list priceb I 795 755 745 745 1175 767 857 885 
A vg. weight 1 . 2395 2425 2435 2435 2450 2483 2494 2500 
A vg. age at etart, yr. -- 0.00 0.00 0.00 -- 0.67 0.90 0.00 
Dates covered 12/27·12/28 3/29·1!30 11/28-1/30 3/28-12/29 12/27-12/28 9/28-2/30 9/27·2/30 7/28-12/20 
A vg. account period, yr. 0.71 0.76 1.00 1. 75 0.52 2.13 1.18 1.30 
Ava:. total miles per ear 16,467 14,640 32,200 62,696 16,81)6 16,744 15.{162 36,047 
A v~. annual miles per car 23,193 19,520 32,200 30,112 30,669 7,392 13,489 27,728 
Mi es per gallon IM 15.14 19.44 15.70 17.31 15.14 15.53 16.84 14.63 
Miles per quart oil 57 -- -- 106 74 -- -- 84 

Group No. 6-16 8-8 8-2 8-1 11·7 14·8 8-6 6-15 

C1au 4 No. Cars Avgd. L6·Tour.·l 1.6-Road.-1 1.6-Sedan-3 L6-Seda.n-2 ~cb-2 L6-Coach·2 U.Sedan-1 L6-Sedan-4 ----------------------------------- --
Gaaoline {167.75 (1.64 {437.00 (1.46 (293.95 (1. 77 p·u.oo (1.36 315.59 0.98 302.95 1.30 {454.17 (1.35 poo.s7 (1.24 
Oil 40.41 0.13 79.30 0.34 
Tirea and tubes 270.46 0.54 104.50 0.35 34.00 0.21 68,20 0.56 43.41 0.13 220.43 0.95 252.70 0.75 23.75 0.15 
Maintenance 539.71 1.08 29.75 0.10 68.98 0.42 83.09 0.80 246.46 0.77 342.46 1.47 57.60 0.17 80.66 0.50 
Misc. coeta -- 3.ls -- -- -- -- -- -- -- -- 11.63 0.05 -- -- -- --
Depreciation 1569.52 -- -- 976.67 2.27 208.00 2.00 400.43 1.25 -- -- -- -- 366.40 1.82 
License 141.00 0.28 95.00 0.32 30.83 0.19 22.50 0.22 -- -- 17.00 0.08 -- -- 21.43 0.13 
Garage -- -- 200.00 0.67 29.75 0.18 30.50 0.29 -- -- -- -- -- -- 55.00 0.34 
lnaurance 137 .Sb 0.28 120.00 0.40 27.12 0.16 22.75 0.22 280.66 0.83 41.30 0.26 

A vg, list priee I 1050 1025 815 995 745 745 1550 715 
A vg. weight, 1b. 2510 2510 2515 2519 2520 2520 2545 2575 
Avg. age at atart, yr. 2.00 0.00 0.33 4.00 0.00 0.00 1.00 0.00 
Dates covered J/25-1/30 6/24.-4/29 1/27-2/30 4/28-1/30 6/28-12/29 12/27-12/28 1922-1929 7/2&2/30 
A vg. account~od, yr. 5.00 4.86 1.73 1.21 1.40 0.78 7.00 1.04 
A VI. total m · ee per ear 49,838 29,987 16,571 10,393 32,147 23,355 33,667 16,151 
A vf. annual milee per car 9,968 6,170 9,679 8,589 22,962 29,942 4.,810 15,530 
Mi e.e per gallon pa 17.57 16.50 14.33 9.82 11.n 14.83 12.32 16.71 
Miles per quart oil -- -- -- -- 97 61 -- --



TABLE 14 (CONT.) AUTOMOBILE OPERATING COST DATA SUMMARIZED 

Group No. 11-9 14·9 12-2 12-l 14-5 9-11 6-13 1013 

C1uo .t No. Can A <&d. u..sedan-26 1.6-Sedan-1 L6-Coupeo1 L6-Sedan·l0 L6-Cou~l4 1..6-Coupe-2 J.G..Coupo-2 L6-Scdan-l -------- --
p., Car ·- p.,. Car oper Per Car rper Por Car .... Per Car ... , Per Car .... Per CIU' .... Por Car or-or 

Account Itein Coat,$ mil• Coet, I mile Coet,. mile Coat,. mile Coat,. milo Coat, I mile Coo~ I milo Coat, I mile --
Gasoline 147.83 1.02 173.79 0.96 674.81 0.95 95.86 1.05 176.47 1.15 (518.40 (1.81 {436. 7 (1.51 {221.01 (1,57 
Oil 14.19 0.10 47.33 0.26 )36.84 0.23 8.00 0.09 36.97 0.24 
TirM and tubea 28.33 0.16 115.M 0.64 189.62 0.31 25.31 0.28 104.84 0.68 140.00 0.36 00.67 0.31 80.00 0.67 
Maintenance 108.42 0.74 290.56 1.81 824.24 1.36 64.36 0.70 224.94 1.46 205.80 0.75 152.29 0.53 278.18 1.96 
Misc. coata -- -- 2.00 0.01 -- -- -- -- 21.01 0.14 -- -- -- -- --
Depreciation 186.30 1.28 "'i9..0 il.li 843.12 1.39 112.18 1.28 -- -- -- 840.00 2.00 -- --
Lit'e!IMI -- -- -- -- -- - 19.00 0 12 72.00 0.18 41.25 0.14 40.00 0.28 
a ..... -- -- -- -- -- -- -- -- 222.00 0.56 -- -- -- --
lnaurance -- -- - -- -- 01.7li 0.28 16.25 0.00 - --
A...,.. list s,rioe. I 825 826 845 795 925 1125 095 005 
Ava. weig t. lb, 2595 2595 2813 2860 2860 2663 2683 2685 
A VI· ace at star&, yr. 0.00 0.00 0.00 0.00 -- 0.00 0.00 0.00 
Dates covered 6/29-12/29 12/27·12/28 6fl8-12/29 2/29-12/29 12/27·12/28 6fl8-8fl8 5/27-IJf!O 1fl8-1130 
Avg. aeeount period, yr. 0.55 0.58 1.53 0.40 0.30 1.08 L.18 2.00 
Ava:. total milee pet car 14,M7 18,070 80,459 9,133 15,360 39,420 28,065 14,000 
A lift. annual mile8 per car 26,449 31,155 29,616 22,833 60,626 86,306 20,033 7,(M6 
)[" M per gaUoD 1!P.L1 15.31 17.53 17.30 14.20 18.68 17.19 14.30 14.16 
Milea J)tt' quarl. oil 99 58 58 111 69 -- -- --
Group No. 1&-14. 6-9 6-11 12-1 11-3 8-7 12~ 10-9 

C1uo .t No. Can A <&d. 1.6-Coupe-10 L6-Coupe-1 1.6-Roed.-1 MG-Tour.-1 M6-Sedao·2 M6-Coupe-l M .. Sodao-4 M&-&daa-1 

G...U... 628.70 1.16 {334.66 (1.34 {427 .16 (2.12 238.16 0.81 2n.02 0.85 (580.70 (1·23 ID&.st 1.14 45.01 1.54 
Oil 79.16 0.15 

'o.74 
28.50 0.10 20.02 0.06 14.82 0.00 4.60 0.16 

Tine aod ·-
204.25 0.88 34.00 0.10 148.50 64.70 0.22 41.91 0.08 112.30 0.23 37.74 0.22 -- --MainteDaDce 9604.53 1.78 20.00 0.08 179.60 0.89 65.95 0.22 163.40 0.50 88.03 0.18 181.17 1.06 5.,~ 0.18 

Mise. coeta 
1157.00 'u. - -- 200:00 -- -- -- -- -- -

306.87 ~ 
5.~ 0.19 

Depreciation 
59.00 

-- 1.44 312.78 1.06 266.55 0.82 G.ii7 27.1 0.93 u ..... I= 0.34 29.00 0.14 I= -- 34.00 --Garaoe 90.00 0.88 120.00 0.60 -- 100.00 0.21 --Iumaooe .-1- 52.60 0.21 58.90 0.29 70.00 0.16 - -
AYI:.liat price 1119 1125 1076 995 955 12:!5 875 1095 
AVK . ...;.h~lb. 2699 2700• 2700 2703 2725 2730 2756 2767 AYI:. age at atart. yr. 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.1111 D&tea covered 10fl8-12!29 7/27·1130 1029 2/29-12/29 11/28-12/29 102&-1929 6fl8-12f!O 5/28-1/29 AY&. account period, yr. 2.63 2.50 1.00 0.88 0.83 2.00 0.90 0.60 Avs. t.ot&l miles per car 53,941 20,000 20,105 29,536 32,437 48,074 17,111 2,9UI 
A [if.;,"""ual miloe .., oer 20,610 10,000 20,105 33,564 39,081 24.,037 19,012 4,800 M- plloo 18.58 19.92 11.98 16.18 18.01 17.21 1&.05 10.62 
Milea = quart ~ 93 -- -- 87 207 115 



TABLE 14 (CONT.) AUTOMOBILE OPERATING COST DATA SUMMARIZED 

Group No. 14-< 13-<1 11-5 12·10 14.~16 0-3 12-3 9-13 -
Clua & No. C8ra Avgd. M 6-Sedan-19 M6-Tour.·l M6-Coaoh-8 M6-Sedan-1 L&-Scd.nn-2 M6-Sedmn-2 1\16-Sodan-20 M6-Sechn-2 

,..--- ------------------------------p;;;c;:;-1 c per Per Car eper Per Car cpe' Per Car cpu Per Car cpe' .Per Cllt oper Prr Cnr cpa• Per Car a per 
Account Item Cost, I mile Cost, S mile eo.~s mile Coat, S mile Coat, s mile Coat, S mile Coet, S mile Cost,$ milo 

- --------[-- ---------- ------------
Guoline 185.09 1.03 36.10 1.27 S34.16 1.06 458.73 1.29 l:W .19 1.08 {268.92 {'-48 2545.13 1.17 (349.90 {'-.. 
Oil 37.55 0.21 4.16 0.15 64.31 0.13 30.40 o.oo 29.42 0.2-1 219.67 0.10 
Tire! and tube. 114.15 0.64 23.80 0.84 127.80 0.25 29.15 0.08 104.86 0.84 36.08 0.10 757.69 0.35 9.78 0.04 
Mainten&.Qce 201.75 1.12 101.23 3.55 801.97 1.60 234.23 0.66 200.26 1.61 68.00 0.19 3171.00 1.45 171.69 0.70 
Mise. coeta 32.22 0.18 31.90 1.12 -- -- -- -- 20.10 0.16 -- -- -- -- -- --
Depreciation -- -- 100.00 3.51 972.20 1.93 388.51 1.10 -- -- -- -- 4087.41 1.87 -- --
Lice1111e 30.00 0.17 -- -- -- -- -- -- 25.00 0.20 33.50 0.18 -- -- r.2.2.s 0.21 
Guage -- -- -- -- -- -- -- -- -- -- 64.00 0.30 -- -- 61.13 0.26 
lnaW'&Dee -- -- -- -- -- -- -- -- -- -- 33.00 0.10 -- 32.15 0.13 

Ave. list price 1005 1030 1220 925 1385 1105 1015 1070 
Ave. weight, lb. 2767 2785 2703 2795 2!!00 2801 2802 2803 
Avg. age at etart, yr. -- -- 0.00 0.00 -- 0.50 0.00 0.00 
Datea covered 12/27-12!28 1028 9126--12/:.!0 11/28-12/29 12/27-12/28 12/2g..2/30 5/2g..12/29 7/26·1/30 
Ave. acrount period, yr. 0.73 1.00 2.25 1.10 0.'15 1.04 1.13 2.17 
Ave. total milee per ('&r' 17,955 2,850 50,254 35,473 12,481 18,1li6 21,831 24,357 
A v~. annual miles per car 24,505 2,850 22,335 32,248 27,609 17,4li8 10,319 11,242 
Mi e:e per gallon gas 15.86 15.00 16.01 13.25 ll). 61 16.97 15.09 9.42 
Miles per quart oil 69 89 105 174 64 -- 114 --
Group No. 13-15 10.14 6-10 10-1 12-5 14-10 9-7 10-<1 

Clue & No. Care Avcd. M6-Coach-5 M6-Sedan-1 M6..Coach-2 M6-Collch·2 M6-Scdan·1 M6-Conrh·7 M6-Sednn-2 M6-Road.-6 -------------------------------------
Gasoline 682.59 1.13 (997. 70 {"- 03 {429. 79 {1.69 152.83 1.29 358.10 1.21 234.66 1.21 (227.31 (2-~1 300.21 !.68 
Oil 75.17 0.12 24.11 0.20 39.94 0.14 30.34 0.16 36.02 0.20 
Tires and tubes 303,67 0.50 138.50 0.28 177.50 0.39 51.34 0.43 53.84 0.18 151.11 0.79 29.80 0.27 88.50 0.47 
Maintenance 1026.fl3 1.71 408.80 1.01 142.69 0.56 181.56 1.64 241.51 0.82 410.81 2.16 148.30 0.86 339.31 1.90 
Miac. costa -- -- -- -- -- -- 21.76 0.18 -- -- 36.61 0.10 -- -- 35.28 0.20 
Depreciation 1105.66 !.84 950.00 1.93 657.78 2.59 281.00 2.37 1197.75 4.06 -- -- 543.37 2.44 151.42 0.85 
Lirenae -- -- 130.00 0.26 88.90 0.35 -- -- -- -- 24.00 0.12 74,00 0.33 -- --
Garage -- -- 300.00 0.61 126.00 0.50 142.67 1.21 -- -- -- -- 64.00 0.29 -- --
lDIIurance -- -- 160.00 0.33 96.40 0.38 -- 184.00 0.08 -- --
Avc.lhot priceb I 1195 1395 1033 1395 1095 1305 1368 1170 
Avg. weight, I . 2803 2810 2840 2853 2875 2875 2888 2910 
Av&:. age at etart, yr. 0.00 0.00 0.00 -- 0.00 -- 0.00 3.98 
Datea covered 12/25-12/29 9/23-9/28 1/26-11/29 12/27·12128 5J28-12/?9 J2/27-12/28 4/26-1/30 1928 
Av«. account period, yr. 2.63 5.00 2.71 1.00 0.84 0.90 3.00 1.00 
Ave. total milee per car 60,216 49,200 25,398 11,839 29,518 19,466 22,253 17,818 
Av,. annual milee per ear 22,896 9,850 9,379 11 ,839 35,140 21,629 7,418 17,818 
Milee per p.Uon gu 17.08 16.45 10.91 12.27 15.88 12.59 13.93 15,25 
Milea per quart oil 99 - -- -- 125 76 -- 121 



TABLE 14 (CONT.) AUTOMOBILE OPERATING COST DATA SUMMARIZED 

Group No. 1()-5 9-2 1().7 9-12 9·10 11-16 9-8 12-7 

Claoo & No. Care Av&d. MIJ.Tour.-10 M6-Tour.·l M6-Coupe-1 M6 Sedoo 2 M6-Tour.-l M6-Coacb-4 M6 Bedan·2 M6-Road.·l -------------------------
Per Car 

~ Per Car oper Per Car cper Per Car ... , Per Car ·- Per Car cper Per Car .... Per Car . .. , 
Account Item. Ccct,l Ccct,S mile Ccct,S mile Ccct,S mile Ccct,S mile Colt, I mile Ccct,S mile Colt, I mile -------
Gasoliue 293.60 1.85 490.89 1.82 (889.82 (1.93 (619.63 (1.55 235.93 1.77 {"53.08 (1'56 1184.76 1.67 
Oil 25.48 0.16 58.67 0.22 41.17 0.31 86.41 0.12 
'I'irell and tubes 97.98 0.62 111.17 0.41 23.66 0.12 2-45.22 0.61 147.32 1.10 82.25 0.61 369.20 0.52 
Maintenance 264.18 1.66 308.08 1.16 233.74 1.16 3tw.95 0.89 307.68 2.80 166.16 1.04 2080.76 2.03 
Misc. costa 37.57 0.24 45.50 0.17 -- -- -- -- 8.31 0.06 -- -- -- --
Depreciation 148.24 0.93 381.10 1.42 - -- 1060.00 2.65 157.00 1.17 -- -- 1400.00 1.07 
License -- -- -- -- 107.15 0.27 -- -- 57.60 0.86 -- --a....,. -- - -- -- -- -- 184.00 0.46 107.38 1.48 72.00 0.46 -- --
inaW"&Doe -- -- -- -- 33.95 0.08 -- -- 32.75 0.20 -- --
A.,.. list s::ce 1182 1315 1170 1195 1195 1320 1400 
Avg. weig t, lb. 2042 2960 2075 2060 2060 2089 6000 
Ava:. age at etarl., yr. 3.27 2.14. 0.00 o.oo -- 2.60 0.00 
Dates covered 1928 1928 192&-1929 4!23-lr.l7 12r.l7-12/28 1/26-1/30 4/24-Sm 
Avg. accoun~od. yr. 1.00 1.00 2.00 3.76 1.00 2,00 2.93 
A vg. total · ee per car 15,8118 26,907 20,104. 40,000 13,383 16,000 71,030 
A~ llllDual miles per car 15,8118 26,907 10,0S2 10,667 13,363 8,000 24,246 
M' per pUon liP." 13.17 13.0-l 13.00 16.09 9.48 -- 12.78 
Mile!l per quart oil 170 121 -- -- -- -- 88 
Group No. 10-3 13·16 11·1 11-6 11-10 tl-9 10.2 11-2 

Claoo & No. Care A.,.!. MIJ..Coupe-1 MlhSedan-10 MS.Coupe-2 M&-Sedau-5 MG-Coupe-2 M&-&dan..& M&-Coach-4 M6-Sedao-1 

Guoline 106.63 1.12 320.13 1.23 -:-:::: 348.97 1.24 7 .. 4.76 1.34 {24.8.« (1-86 -:-::: --r:-:: 657.25 1.20 186.23 1.24 639.91 1.26 
Oil 12.70 0.13 32.12 0.12 73.2 .. 0.16 23.34 0.08 106.82 0.19 15.32 0.10 46.76 0.10 
Tiree and tubes 101.14 1.06 89.10 0.3-1 178.37 0.38 10.66 0.18 168.83 0.60 34.47 0.25 14&.44 0.06 103.22 0.23 
Maintenance 121.94 1.28 226.69 0.87 1469.24 3.17 188.62 0.87 1035.71 1.89 150.33 1.17 166.43 1.09 1230.82 2.76 
Miac. coeta -- --

486.91 ll.iiS 2.28 --11.59 11.98 -- -- 9.24 0.06 -- --Depreciation 140.00 1.47 1056.63 447.51 1007.31 383.65 2.87 276.26 1.81 1210.&0 2.70 u ..... -- -- - 1- --[= -- -- 39.80 0.30 -- -- -- --a.,.... 171.75 1.81 - 1- -- -- 119.62 0.86 100.48 0.66 -- --Insun.nce -- - - -- -- 66.06 0.40 -- --
AVll-~ce 1195 1221 1165 1141 1105 1211 1106 126. Avg. . t.,lb. 3020 3021 3030 3089 3095 3140 8160 3160 
Avg. ace at etart. yr. -- 0.00 0.00 0.00 0.00 0.40 -- 0.00 
Dates covered 12fJ7-12/28 5fJ7-12/28 3fJ7-12/29 4r.l1-12/29 2/23-12/29 6/26-1/30 12r.l7·12/28 6r.l7-12/29 
Avg. account period. yr. 1.00 1,04 2.<2 0.99 1.64 1.60 1.00 2.50 
Avg. total miles per car 9,602 26,044 46,351 28,075 65,480 13,352 16,233 44,789 
A~. annual miles per car 9,602 25,042 19,163 28,359 33,850 8,345 15,233 17,498 
Mi es per gallon gaa 13.18 16.17 14.74 14.78 14.68 u .. et 11.39 13.74 
MilM per quar1. oil -- 118 96 145 79 104 -



TABLE 14 (CONT.) AUTOMOBiLE OPERATING COST DATA SUMMARIZED 

Group No. 14-12 10-11 8-9 13-2 12·13 10-12 10-8 6-12 

Clasa &: No. Can Avgd. M6-Coach-1 M6-Coach-3 M6-Sedan-1 M6-Sedan-l M6-Tour.-1 M6..COacb..a M6..COach-l M6-Sedan-l -------------------------------------
Per Car '"'" Per Car oper Per Car cper Per Car cper Per Car '"" Per Car cper Per Car cper Per Car cpcr 

Account Item Cot~t, $ milo Cost, s mile Cost,$ mile Coet, $ mile Coat,l mile COAt,$ mile Cost, I mile Cost,$ milo 
-------------------------------------

Gasoline 26.32 1.20 (484.65 (1.61 {363.93 ('-72 174.52 1.20 002.00 1.38 {469.36 (1. 71 237.82 1.46 pn.as (1.43 
Oil 3.70 0.17 73.68 0.51 38.81 0.06 43.90 0.27 
Tires and tubes 18.61 0.85 140.88 0.47 30.00 0.14 76.24 0.52 179.12 0.27 158.98 0.39 300.39 1.84 10.00 0.08 
Maintenance 13.83 0.63 209.65 0.70 283.51 1.31 123.43 0.85 1524.01 2.23 188.83 0.69 421.86 2.59 60.00 0.50 
Misc. coeta -- -- -- -- -- -- 37.68 0.28 -- -- -- -- 182.39 1.11 -- --
Depreciation -- -- 610.83 2.03 -- -- -- -- 1145.00 1.75 -- -- 203.75 1.25 -- --
License 25.00 1.14 62.53 0.21 79.00 0.37 27.00 0.18 -- -- 43.33 0.16 -- -- 62.00 0.52 o.,.., -- -- 108.40 0.36 98.00 0.46 -- -- -- -- 61.08 0.22 -- -- 54.00 0.45 rn.unu. .. -- -- 74.99 0.25 37.00 0.17 -- -- -- -- 57.00 0.21 -- -- 100.00 0.83 

Avg. li!t price,$ 1215 lUIS 1495 1495 1275 1195 1195 1595 
Avg. weight, lb. 3150 3172 3187 3187 3200 3201 3215 3235 
Avg. age at start, yr. 0.00 0.00 0,00 -- 0.00 0.00 0.70 0.00 
Dates covered 12/27~12/28 4/26-1/30 4/27-1/30 12/27-12/28 2/24-6/26 9/26-1/30 1928 5/2S.1/30 
Avg. account period, yr. 0.08 2.83 2.67 0.50 2.35 1.44 1.00 1.58 
Avg. tctal miles per ear 2,200 30,137 21,200 14,623 65,443 27,441 16,305 12,000 
A vf.. annual miles per ear 27,500 10,637 7,940 29,246 '1:1,860 19000 16,305 7,570 
Mi es per gallon ga.s 13.75 14.61 15,05 16.89 14.62 13.69 17.10 17,99 
Miles per Quart oil 59 -- -- ... 246 -- 112 --
Group No. 14-3 14-13 12-12 11-15 13-9 11-11 13-10 13-5 

Class & No. Can A vgd. M6-Sedan-1 M&-Sedan-5 M6-Tour.~1 M6-Scdan-1 M6-Tour.-3 M6-Scdan-2 H6-Coupe-3 H6-Scdnn-3 -----------------------------------Gaso ine 176.93 1.15 62.63 1.07 74l.M 1.37 250.66 ..... 702.03 1.17 523. 13 1.37 517.97 1.27 140.63 1.17 
Oil 33.48 0.22 8.71 0.15 88.92 0.16 35.30 0.19 46.72 0.08 40.40 0.11 36.82 0.09 10.46 0.10 
Tires and tubes 128.07 0.83 38.76 0.66 366.10 0.68 56.10 0.30 500.79 0.83 164.44 0.43 138.03 0.34 92.M 0.74 
Maintenance 204.59 1.91 27.70 0,47 1030.97 1.90 150.10 0.80 1705.64 2.84 708.76 2.09 660.04 1.62 370.70 3.10 
Misc. costs 11.65 0.08 6.04 0.10 -- -- -- -- -- -- -- -- -- -- 75.87 0,65 
Depredation -- -- -- -- 957.02 1. 77 240.00 1.28 1137. 61) 1.89 650.12 1. 70 655.13 1.61 -- --License 29.00 0. til 27.00 0.46 -- -- -- -- -- -- -- -- -- -- -- --
Garage -- -- -- -- -- -- 10.80 0.06 -- -- -- -- -- -- -- --
Insurance -- -- -- -- -- -- -- -- -- --
Avg.liat pricTt S 1405 1295 1575 1495 12M 1265 1195 1295 
Avg. weight, I . 3236 3250 3250 3260 3277 3280 3300 3300 
Avg. age at start, yr. -- 0.00 0.00 -- 0.00 0.00 0.00 --Date:e covered 12/27-12/28 12/27~12/28 2/24-11/26 12/27-12/28 3/24.-S/'1.9 5f28-12/20 5/29-12fl9 1928 
Avg. account period, yr. 0.58 0.18 2.74 1.00 3.31 1.44 1.33 1.00 
Avg. total miles per car 15,441 5,851 M,176 18,688 60,108 38,235 40,735 11,980 
A vf.. annual miles per ear 26,622 32,506 19,794 18,688 18,160 26,552 30,628 11,980 
Mi ea per gallon gas 14.47 16.81 12.44 9.98 15.03 13.50 15.00 16,19 
Milea per quart oil 70 103 148 144 96 140 125 



TABLE 14 (CONT.) AUTOMOBILE OPERATING COST DATA SUMMARIZED 

Group No. 14-11 13.S 13-7 12-0 14-14 12-14 12·8 9-16 

Class 4:: No. Can Avgd. H&-Sedan-10 Htl-Coaoh-1 HG..sedan-1 H6-Coarh-4 HS.Coae!h-2 HG-Tour.-2 H&-SMan-1 86-Sedan-1 
--r---,---.----- --

Per Car eper Per Car .... Per Car eper Per Car cper Per Car o~r Per Car cper Per Car cpcr Per Car ... 
Aeeount Item Coa~l mile Coa~l mile Cost,$ mile Coat,$ mile Coat, I mile Coat,$ mile Ccet, I mile Coat,$ milo 

Gasoline 143.11 1.23 179.00 1. 79 137.06 1.60 764.56 1.43 120.54 1.11 652.25 1.02 630.19 1.21 ('306.00 {'- 76 
Oil 17.59 0.15 12.10 0.12 7.45 0.09 68.09 0.13 27.39 0.25 88.42 0.16 36.60 0.07 
Tirell and tubes 110.26 0.95 -- -- 2,60 0.03 322.37 0.60 76.66 0.71 243.08 0.45 326.08 0.63 433.00 0.64 
Maintenance 130.34 1.12 239.00 2.39 53.85 0.63 1032,70 1.94 177.53 1.63 1228.60 2.26 1255.88 2.41 2214.00 2.78 
Misc. eosts 16.13 0.14 -- -- -- -- -- -- 35.35 0.33 -- -- -- -- -- --
Depreciation -- -- 169.54 1.69 218.00 2.65 1263.08 2.35 -- -- 1226.24 2.26 1286.08 2.47 -- --
License 26.00 0.22 -- -- -- -- -- -- 24.00 0.22 -- -- -- -- 203.00 0.26 
Garaae -- -- -- -- -- -- -- -- -- -- -- -- -- -- 36-1.00 0.46 
Insurance -- 450.00 0.67 

Ava. li~riee. S 1295. 1195 1205 1095 1165 1375 1305 2586 
Avg w . t,lb. 3300 3310 3370 3385 3385 3<00 3420 3438 
Avg. age at start, yr. -- -- -- 0.00 -- 0.00 0.00 0.00 
Date& eovered 12~-12/28 1928 1928 10/25-7/29 12/27-12/28 6/21>-4fl8 ll/26-10fl8 5/25-IOt.ro 
Afg, accou.Dt period, yr. 0.65 1.00 1.00 2.70 0.08 2.09 1.95 ..... 2 
A VR . total miles per car 11,662 10,014 8,555 53,859 10,883 64,368 51,009 70,517 
A v~. annual miles per car 21,2o.l 10,014 8,655 19,763 18,7&& 20,992 26 666 18,()1)4 
M · es per pllon pa 13.83 12.89 12.M 13.63 ll.90 12.42 13.28 13.57 
Miles per quart oil 91 244 205 102 52 170 169 
Group No. 9-14 13-4 9-1 ..... ltHO 13-11 12-16 11-12 

Ct..o .t No. Cen A V&d. H6-Tour..l H6-Tour.-S H~upe-1 H6-Tour.-l H6-Sedan-l H6-Sedan-11 HG-Coupo-1 H8-8edan-3 

Gasoline j696.1H f'·83 699.38 1.73 {200.00 {2.11 {1200.00 {3.00 {287.60 {2.00 329.65 1.32 243.34 1.39 675.82 1.38 
Oil J • 123.47 0.31 22.11 0.09 18.30 0.10 61.93 O.ll 
Tires and tubes 208.96 0.65 470.19 1.00 .G.37 555.00 1.39 93.14 O.M 177.24 0.71 36.77 0.21 222.83 0.46 
MainteD81lee 829.37 1.65 -- -- 35.00 835.88 2.09 111.34 0.77 401.45 1.60 196.&9 1.12 1032.24 2.11 
Mille. coats -- -- -- -- - ,_ -- -- -- -- -- -- - -- -- --Depreciatioa --

0.~ 30.00 
2000.00 5.00 649.14 3.78 571.61 2.28 742.24 4.23 1336.20 2.73 

Li ..... 108.00 I= 0.32 225:~ 0.~ 64.48 0.38 -- -- -- --a.,... 188.00 0.44 - 60.00 0.63 850. 2.1 138.19 0.96 -- - -- - --Insurance 75.25 0.20 ~ 780.00 1.95 68.96 0.48 

Avg. 1iat priC"e $ 2685 1205 1570 2000 1519 1320 1775 1495 
Avg. weiiht, Jb. 3450 3465 3475 3475 3531 3538 3080 3583 Avg. qe at start. yr. 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Datea covered 8/26-3/30 8/24-1/30 11/28-11/29 10/19-0/29 5/25-1/30 4/28-12/29 8/26-12/29 3J27-12fl9 A vg. account ~eriod, yr. 3.60 4.03 1.00 9.92 1.96 0.91 1.34 2.37 A vg. total mi per car 38,100 40,348 9,500 40,000 14,368 25,04:1 17,639 48,008 
A v~. annual miles per car 10,886 10,012 9,600 4,034 7,383 '¥1,618 13,089 20,645 M · es per gallon pa 14.85 14.13 12.01 10.00 13.73 13.03 14.39 13.20 Milea per quart oil -- 109 124 112 



TABLE 14 (CONT.) AUTOMOBILE OPERATING COSTlDATA SUMMARIZED 

Group No. ... 9-5 14-15 11-13 12-16 104 12-11 13-12 

Clasa k No. Cars Avgd. H6-Sedan•l H6-Sedan-3 H6-8ed.an-1 H6-Tour.-l H6--Sedan-5 H6-Coupo-2 H6..sedan•l H6-Coach-4 
- --- r--------------r-- --,---

Per Car cper Per Car ..... Per Car ... , Per Car c per Per Car cper Per Car c per Per Cn.r cper Per Car c per 
Account Item Coat, S mile C..t,$ mile Coat, S mile Co11t, $ mile Coat, S mile Cost, S mile Coat, S mile COAt, S mile 

--- -------
1.24 Gasoline {881.39 {2.06 {590.64 (1.84 298.85 1358.66 2.03 478.75 1.43 154.89 1. 19 674.67 1.23 1105.57 1.32 

Oil 62.57 0.26 94.45 0.14 43.27 0.13 25.34 0,19 73.04 0.13 93.92 0.11 
Tire!! and tubes 173.20 0.40 213.11 0.56 198.82 0.82 613.02 0.91 118.81 0.36 35.18 0.27 203.03 0.37 403.88 0.48 
Maintenance 243.63 0.56 177.95 0.59 482.00 2.00 1014.91 1.51 393.44 1.18 50.49 0.39 1878.45 3.42 1180.77 1.40 
Misc. costa -- -- -- -- 42.20 0.17 -- -- -- -- -- -- -- -- -- --
Depreciation -- -- 854.93 2.66 -- -- 1835.29 2.74 752.-48 2.25 422.00 3.24 1872.05 3.41 1359.24 1.63 
Licenllf! 62.86 0.15 90.67 0.30 28.00 0.12 -- -- -- -- -- -- -- -- -- --
Garage 50.15 0.12 117.50 0.39 -- -- -- -- -- -- 89.25 0,69 -- -- -- --
Insurance 6t.33 0.15 62.26 0.21 -- -- -- -- -- -- -- -- --
A vg. liat priceb S 1495 1658 1745 1775 1447 1790 2395 1395 
Avg. weiltht, 1 • 3590 3598 3605 3630 3634 3640 3675 3710 
Avg. age at start, yr. 0.00 2.00 -- 0.00 0.00 -- 0.00 0.00 
Dates covered 11/27-2/30 2/25-1/30 12/27-12/28 4/26-12/29 11/26·12/29 12/27-12/28 4/26-6/29 6/26-12f.l0 
Avg. account period, yr. 2.17 2.67 1.00 3.69 1.59 1.00 3.10 2.22 
A vg. total miles per car 42,796 30,006 24,166 67,08S 33.394 13,018 64,850 84,064 
A v~ . .annual miles per ear 19,722 11,252 24,166 18,180 21,003 13,018 17,694 37,867 
Mi ea per gallon gaa 12.87 12.30 13.71 10.75 12.79 13 .51 15.32 14.67 
Miles per quart oil -- -- 51 104 123 -- 80 128 
Group No. 13-1 11-14 8-10 15-5 15-3 15-10 lli-11 15-9 

Clau & No. Care Avgd. H6-Sedan·l H6-Coupe-l H6-Sedan-l LS-Sed.a.n-1 L8-Seda.n-2 LS-Seda.n-1 LS-Tour.-1 MB-Scdan-1 -----------------------------------
Gaaoline 323.26 1.28 910.67 1.56 {437 .63 (2.68 123.39 1.56 128.72 1.51 {218.00 (2.12 ("08.48 (2.02 {315.38 {2.10 
Oil 58.63 0.23 97.66 0.17 4.89 0.06 7.64 0.09 
Tirea and tubes 56.89 0.23 328.70 0.56 40.00 0.24 -- -- 17.37 0.20 79.50 0.78 38,56 0.37 -- --
Maintenance 626.46 2.48 1812.15 3.11 342.73 2.10 24.48 0.31 53.75 0.63 84.00 0.82 173.33 1.68 184.34 1.23 
Miac. costs 13.25 0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Depreciation -- -- 1701.44 2.92 -- -- 957.02 1.77 246.47 2.89 -- -- 120.00 1.62 724.00 4.83 
License 37.00 0.15 -- -- 114.50 0.70 -- -- -- -- 25.50 0.25 80.00 0.77 96.00 0.64 
Garage -- -- -- -- 130.00 0.80 - -- -- -- 60.00 0.68 120.00 1.16 26t.OO 1.76 
Insurance -- -- -- -- 80.00 0.49 -- -- -- 40.00 0.39 -- -- 122.78 0.82 

A vg. I iat price S 2585 2045 1995 095 1465 1395 1375 2195 
A VII· weigbt,lb. 3937 4030 4113 2890 2896 2897 3070 3545 
A VII. age at start, yr. -- 0.00 0.00 0.00 0.00 1.00 8.00 0.00 
Dates covered 12/27-12/28 12/26-5/29 5/25-5/27 6/2g....12/29 5/29-12/29 1/29·1/30 1926-1929 1928-]{)29 
Avg. account period, yr. 1.00 2.49 2.00 0.59 0.55 1.00 4.00 2.00 
A vg. total miles per car 25,273 58,349 16,340 7,929 8,541 10,271 10,323 16,000 
A v~. annual miles per car 25,273 23,433 8,170 13,439 15,666 10,271 2,581 7,500 
Mi es per gaUon ltR8 12.76 12.03 11.82 11.29 13.15 13.00 12,67 14.29 
Milee per quart oil 53 67 -- 203 112 -- -- --



TABLE 14 (CONT.) AUTOMOBILE OPERATING COST DATA SUMMARIZED 

Group No. 15-1 15-4 ll>-7 15-6 15-8 

C1.a.se & No. Cars Avad. MB-Scdan-1 M4-Scdan-1 l\18-Coupe-1 118-Tout..l U8-Scdlln·l 
----------------------

p.,..Car .... Per Car .... Per Car eper Per Car .... Per Car cper 
Aecount Item C..t,l milo C..~$ mile Coet, I mile Cost, I milo C..t,$ milo --------------------
Ga..~lino 321.61 1.26 44.74 1. 78 {382.90 {1.97 3.53.10 2.35 {312.02 r8· Oil 150.37 0.60 3.50 0.14 ·57.57 0.38 
Tires 4nd tubes 134.07 0.52 -- -- 200.85 1.03 85.54 0.57 04.06 0.57 
MainUmance 578.53 2.26 2.80 0.11 180.20 0.03 220.34 1.53 136.63 0.83 
Miac. costa 31.50 0.12 -- -- -- -- 4.03 0.03 - --
Depreciation -- -- 90.32 3.95 -- -- 363.01 2.41 -- --
License 38.00 0.16 -- -- 144.80 0.76 -- -- 117.00 0.71 
Garage -- -- -- -- 18S.OO 0.95 -- -- 130.00 0.79 
Insurance -- -- -- -- 181.28 0.03 -- -- 1M.40 9.00 

Avg. list price 2346 1695 30<5 3185 3105 
Avg. weight, lb. 3546 4000 4100 4285 ·.· 4600 
Avg. age at etart. yr. -- 0.00 -- -- ->J 

Dates covered l2fl'l-12/28 10/29-12/29 9tl4-l/30 1928 10fl7-1/30 
A vg. account period, yr. 1.00 0.19 3.08 1.00 . 2.25 
A vg. total miles per car 25,561 2,612 19,430 ' 16,0-19 10,500 
Ava:. annual milee per car 20,001 13,221 6,302 16,049 7,333 
Miles per gallon ps 13.29 10.64 13.02 9.33 12.66 
Miles per quart. oil 28 179 -- 56 . 

16-2 ... 
ns.&dan-:t -----

Per Car cpcr 
Cost,$ milo -----

815.76 1.75 
126.45 0.27 
300.65 0.601. 

1035.71 2.2'.! -- --
1570.57 3.36 -- ---- --

3400 
4632 

0.00 
12/25-12/29 

2.10 
48,723 
2'l,2-ID 

11.01 
81 

"" "' 



No. Z7. 
No. Z8. 
No. Z9. 
No. 80. 
No. az. 
No. sa. 
No. S.(.. 
No. 86. 
No. 86. 
No. 87. 
No. 88. 

,. No. 89. 
No. 4Z. 
No. 48. 
No.4.(.. 
No. 46. 
No. 46. 
No. 47. 

No. 48. 
No. 49. 
No. 61. 
No. liZ. 

No. 58. 
No. 6.(.. 
No. 66. 

-No. 56. 
No. 57. 
No. 58. 
No. 69. 
No. 60. 
No. 61. 
No. 62. 

-No. 66. 
No. 66. 
No. 67. 
No. 68. 
No. 71. 

BULLETINS OF THE IOWA ENGINEERING EXPERIMENT STATION 

A Study of Iowa Population as Related to Industrial Conditions. 
History of Road Legislation in Iowa. 
Coat of Producing Power with Iowa Coals. 
The Determination of Internal Temperature' Range in Concrete Areh Brldcal. 
A TopographiCal Survey of the Spirit and Okoboji Lakes Region. 
Houae Heating Fuel Tests. 
The Uae of Iowa Gravel for Conerete. 
The Iowa Engineering Experiment Station and ita Serviee to Industries of the State. 
Report of the Investigations on Drain Tile of Committee C.6. A. S. T. M.. 
Illuminating Power of Kerosent!tl. 
Electric Central Station Operation in Iowa. 
Good Roada and Community Life. 
A Study of Oil Engines in Iowa Power Plants. 
Practical Handling of Iowa Clays. 
Loeomotive Tests with Iowa and Illinois Coals. 
Investigations of Gravel for Road Surfaeing. 
Eleetrie Pumping, with Results of Tesbl and Operating Recorda. 
The Supporting Strength of Sewer Pipe in Ditebes, and Methods of Testfn~; Sewer 

Pipe in Laboratories to Determine their Ordinary Suporting Strength. 
The Early Purchase and Storage of Iowa Coal. 
An InvestiR'tltion of Tests of Iowa Shale Drain Tile. 
Recommendations for Farm Drainage. 
The Spaeiil.g and Depths of Laterals in Iowa Underdrainage Systems and the Rate 

of Runoff from Them. 
Load Concentrations on Steel Floor-Joists of Wood-Floor Highway Bridges. 
An Investigation of the Protective Values of. Struetural Steel Paints. 
Lighting for CountrY Homes and Village Communities. 
Traffic on Iowa Highways. 
Btren5rth of Drain Tile and Sewer Pipe Under Different ~Laying Condltlona. 
Possibilities of Pottery Munufaeture from Iowa ClaYs. 
Effects on Concrete of Immersion in Boiling Water and Oven Drying. 
Method of Proportioning Concrete Materials-screened and Unscreened GraveL 
Estimation of the Constituents of Portland Cement Concrete. 
Bacteria Fermenting Lactose and Their Significance in Water Analysis. 
The Economics of Hi~hway Gra1les. 
Steaming Horizontal Stop-End Coal Gas Retorts. 
Tractive Resistance and Related Characteristics of Roadway Surfaees. 
Aeration Studies on Creamery Wnste Purification. 
The Mechanism for the Graphitization of White Cast Iron and Ita Application to 

the Malleabiltzation Process. 
No. "lZ. Measurement of Stresses in Four Steel Columns of the Equitable Buildini'. Dell 

No. 78. 
No. 76. 
No. 76. 
No. 77. 

-No. 78. 
No.79. 
No. 80. 
No. 8Z. 
No. 88, 
No. 84. 

Moines, Iowa. 
The Commercial Utilization of Corncobs. 
Experimental ImPact Studies on Highway Bridges. 
A Preliminary Experiment on the Strength of Culvert Plpe in Actual Embankment& 
Bacteria in Crcumery Waste. 
]own ns a Manufacturing State. 
Experimental Determlnution of Static nnd Impact Loada Transmitted to Culverts. 
Concrete Cradles for Large Pipe Conduits. 
Proteolysis by Bacteria from Creamery Wastes. 
The Metastable Nature of Iron Carbide. . 
Carbon Dioxide and Imposed Electromotive Force as Factors Affecting Rates of 

Corrosion of Iron In Return Mains of Steam Heating Systems. 
_..N'o. 86. Maintenance of Way Charges Against Public Carrier Basses. 

No. 86. A Study of Engineering Education at Iowa State College as Based on Faets and 

No. 87. 
No. 88. 
No. 89. 
No. 90. 

No. 92. 
No. 98. 
No. 94. 
No. 96. 
No. 96. 

Opinions of Students and AlumnL 
The Design of Small Transformers. 
Tractive Resistance of Automobiles and Coefficients of Frletlon of Pneumatie Tires. 
The Action of Alkali Salts on Concrete Drain Tile. 
Relationship Between Strength and Elasticity of Concrete tn Tension and in Com• 

pression. 
Life. Service and Cost of Service of Farm MachinerY. 
Supporting Strenlrth of Concrete-Incased Clay Pipe. 
Power Requirements of Custom Mills for Grinding Feed. 

Removal of Milk Constituents by Filtration. 
The Theory of External Loads on Closed Condulta In the Light of the Latest Ex~ 

perlments. · 
No. 97. Burning Pulverized Iowa Coal. 
No. 98. Cornstalks as an Industrial Raw Material. 
No. 99. Field Inspection of Concrete PIPe Culverts. 
No. 100. The Production of Paper from Cornstalks. 
No. 101. Physical Properties of Earths. 
No. 102\ Experimental Studies on the Production of Inaulatlng Board from Cornstalka. 
No. 108. Life Characteristiea of Pbysl.eal Property. 
No. 104. Investigation of Loads on Three Cm.t Iron Pipe Culverts Under Roek Fills. 
No. 106. The Location nnd Elimlnntlon of Radio Interference. 
No. 106. Automobile Operating Cost and Mileage Studies. 

Available bulletins, as well ns a complete list of })ubllentlons, may be obtained from th• 
Dlrootor. Iowa Emrineerln~r Experiment Station, Ames, Iowa. 



THE COLLEGE 

The Iowa State- College of Agriculture and Mechanic 
Arts conducts work in five major fields: 

AGRICULTURE 

ENGINEERING 

HOME ECONOMICS 

INDUSTRIAL SCIENCE 

VETERINARY MEDICINE 

The Graduate College conducts research and instruc­
tion in all these five fields. 

Four-year, five-year, and six-year collegiate courses are 
offered in different divisions of the College. Non-collegiate 
courses are offered in agriculture. Summer sessions in­
clude graduate and collegiate work. Short courses are of­
fered in the winter. 

Extension courses are conducted at various points 
throughout the state. ·' 

Four special research institutes have been organized: 
the Agricnltural and Engineering Experiment Stations, 
and the Veterinary and Industrial Science Research Lab­
oratories. 

Special announcements of the different branches of the 
work are supplied, free of charge, on application. 

. 

Address, THE REGISTRAR, 
IOWA STATE COLLEGE, 

Ames, Iowa . 


