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INTRODUCTION

This report on the properties of motor fuels sold through service stations
in the United States was made in accordance with a cooperative agreement
between the American Petroleum institute and the Bureau of Mines of the
United States Department of the Interior. By agreement with the American
Petroleum Institute, identification of the items is confidential.

It presents analytical data for 4, 802 samples, representing the products
of 117 companies. The samples were collected during December 1954 and
January and February 1955, As in previous surveys, the gasolines covered by
this survey include those from both large and small suppliers. The data were
obtained by laboratories of various refiners, motor manufacturers, and chemical
companies and submitted to the Bureau of Mines for compilation. A list of the
National Motor-Gasoline Survey reports published during the past 10 years is
given on page 5,

SUMMARY

A summary of the characteristics of motor gasoline for the winter 1954-55
is presented in table 1, and for comparison, a similar summary for the winter
1953-54 is shown in table 2, Trends of some of the more important characteristics
over a period of years are shown in figures 1 and 2. The following tabulation
indicates increases of national average octane numbers during the past three and
one-half years:

Premium-price Regular-price

Research O.N.,  Motor O.N.  Research O, N, Motor O, N,

Winter 1951-52 90.0 82.0 83.1 78.1
Summer 1952 90.6 82,2 83.6 78.4
Winter 1952-53 90,9 82.7 84,0 79.1
Summer 1953 9.1 82.9 84.2 79.3
Winter 1953-54 91.9 83.6 84.7 80.0
Summer 1954 92.9 84.0 85.5 80.3
Winter 1954-55 93.6 84.5 86.2 80.8

Average vapor pressures and distillation temperatures of the winter 1954-55 gaso-
lines indicate they are slightly more volatile than motor fuels of the preceding
winter,

EXPLANATION OF TABLES AND FIGURES
Terms used in the surveys have the following meanings:

District: The designation of a marketing area for collecting
samples and data, The present arrangement of 17 districts,



Table 1. - Summary of values, motor-gasoline survey, winter 1954-55

] Regular=price gasoline Premium-price gasoline
Test Minimum Average Maximum Minimum Average Maximum
Gravity, — — o — — *A.P.I, 56.9 62.6 71.2 55,0 62.4 69.6
Sulfur content, __ __ __ __ __wt. percent 0.005 0.088 0.438 0.009 0.076 0.304
Gum, —e — — — —__ mg, per 100 ml, 0.0 2.0 5.0 0.5 2.3 6.0
Tetraethyllead, _ _ __ __ __ _ml. per gal. 0.30 1.86 2,99 0.00 2,27 3.05
Octane number, Research _ . __ _| 80.6 86.2 N.7 87.8 93.6 97.8
Octane number, Motor _ . _ . 76.0 80.8 85.2 79.0 84.5 89.0
Reid vapor pressure, . __ __ __ __ _ _ lb.__1 8.0 10.8 15.0 7.2 10.8 13.5
Distillation test,
on evaporated basis
Initial boiling point, — _ _ _ __ _ *F. —| 78 9N 106 78 Nn 104
Spercent _ _ __ __ _ __ _ __ _ _ _ - _ 85 105 120 92 104 124
o - 89 120 142 101 118 140
20 né 145 175 né 140 168
0 ] 125 m”m 208 133 163 212
0 — ] 148 219 261 175 210 260
70 193 267 307 206 260 7
9o_ __ ] 232 334 377 232 330 369
KT —— 250 365 404 248 360 401
Endpoint _ _ | kih] 403 438 293 401 437
Residve, ____ vol, percent 0.2 0.9 1.4 0.3 0.9 1.4
Distillation loss .9 2.3 8.0 .8 2.0 4.0
Table 2, - Summary of values, motor-gasoline survey, winter 1953-54
Regular-price gasoline Premium-price gasoline
Test Minimum Average Maximum Minimum Average Maximum
Gravity, ° A.P.L 55.4 62,7 71.4 55.9 62.5 7.7
Sulfur content, wt, percent 0.014 0.088 0,432 0.019 0.077 0. 382
Gum, — — _mg. per 100 ml. 0.0 1.7 5.0 0.4 2.0 5.2
Tetraethyllead, ml. per gal. 0.02 1.99 3.06 0.00 2,29 3.26
Octane number Research J— 78.3 84,7 91.4 85,7 ?1.9 96.6
Octane number, Motor —_— 75.5 80.0 85.8 78.8 83.6 89.0
Reid vapor pressure, _ b, 6.5 10.6 13.5 7.5 10.6 13.7
Distillation test,
on evaporated basis
Initial boiling point, —° F. 81 1 mz 78 1 104
5 percent 85 105 131 92 105 2
10 —_ 99 120 153 98 119 136
20 —_ 114 147 194 116 141 162
30 — 130 174 223 132 164 189
50 -— 164 223 279 163 21 247
70 —_— 183 270 323 202 262 300
90 233 336 376 274 333 374
95 310 365 394 307 362 405
End point 348 405 446 346 402 436
Residue, —— —vol. percent 0.4 1.0 1.5 0.4 1.0 1.5
Distillation loss .3 2.3 5.0 .5 2.0 6.0




developed by the CFR Committee, 2/ was selected with
reference to the specifications on motor gasolines, refinery
locations, population centers, and arteries of commerce
such as navigable rivers. The states or parts of states in
each district are indicated in the headings of table 3 and
are shown in figure 3.

Brand: The gasoline sold in a given price group under a
glven trade name,

Item: The index number assigned to a given brand in a
given district. The data for each item represent the
average of those submitted for that brand in that district.
The number of samples represented follows. the item number.

Sample: The individual supply of gasoline obtained at the
filling station and analyzed in the laboratory.

Table 3 presents data for gravity, corrosion, sulfur, gum, tetraethyllead,
research and motor-method octane numbers, Reid vapor pressure, and distillation
characteristics on the motor fuels collected. The tests were made according to
procedures standardized by the American Society for Testing Materials 3,

Corrosion test results are compiled by number as reported according to the
corrosion scale given in table 1 of D130 in the recent A,S.T.M. manuals,

Gum test data are considered in two classes--true gum and gums oily in
character for which the results are abnormally high, presumably because of
additives. Only data that appear to represent true gum are given in figures;
others are reported as "oily? The distillation temperatures, corrected to
barometric pressure at sea level, are on the percent evaporated basis.

2/ Coordinating Fuel and Equipment Research Committee (formerly the
Coordinating Fuel Research Committee) of the Coordinating Research
Council, Inc. From 1935 to 1948 the motor-gasoline surveys were
conducted under a cooperative agreement between the Coordinating
Research Council and the Bureau of Mines.

3/ American Society for Testing Materials, A,S.T.M. Standards on Petroleum

- Products and Lubricants (With Related Information): Philade!phia, 1954,
956 pp.; A.S.T.M. Manual of Engine Test Methods for Rating Fuels:
Philadelphia, 1952, 342 pp.; 1953 Supplement to A.S.T.M. Manual of
Engine Test Methods for Rating Fuels, 1953, 46 pp.



Average values appear at the foot of the data columnsin table 3 for both
regular- and premium-price gasolines for each of the districts, These values
are arithmetical averages of the data shown for the items and were computed
without reference to the total number of samples represented. Figures giving
minimum and maximum values are shown directly below the averages.

The district averages from table 3 are assembled in table 4, The fourth
column in table 4 headed "Iltems (Brands)" indicates the number of brands in
the districts whose averages are here summarized. The figures at the foot of
each column of data are national averages based on 17 districts,

Figures 1 and 2 illustrate trends in the national averages of certain
properties of regular~ and premium-price gasolines, respectively. Averages
for the winter surveys are plotted on the lines representing the years and for
the summer surveys between the lines. Octane-number points are connected
for successive surveys, but those for Reid vapor pressure and distillation tem-
peratures are connected by season and appear as two lines on each chart. No
surveys were made during the winter of 1941-42 and the summer of 1942,

The districts, locations, and number of samples of gasoline in the present
survey are listed in table 5 and shown on the map, figure 3, facing the table.
The locations are named for the principal cities in the respective vicinities,
and include suburbs and neighboring communities. The area of the circle at
each location is proportional to the number of samples obtained. The segments
of the large circle in the lower left corner, drawn to the same scale, represent
the number of samples for the different districts. The summary at the end of
table 5 lists by district the number of locations, samples, and the percentages
of the latter based on the total reported.

A summary of the national average, minimum, and maximum values of
the characteristics of the motor-gasoline survey for the winter 1954~55 is
shown in table 1, and comparative data for the winter 1953-54 are shown
in table 2.

SIGNIFICANCE OF DATA

This report does not discuss the significance of the data presented. Refer-
ence may be made to the A.S.T. M. specification 4/ of the motor gasoline and Its
appendix, "Significance of ASTM Specifications for Motor Gasoline, " at a
technical library.

4/  American Society for Testing Materials, Tentative Specifications for
Gasoline (D439-52T): 1952 Book of A,S.T.M, Standards, part 5,
Philadelphia 1952, 1,350 pp.
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[Averoge values of different bronds)

Table 3.~ Motor-gasoline survey, winter 1954-55

District 2

New York, and eastern Pennsylvania

o

| and

Mid-Atlantic Coast region: Rhode Islund, Connecticut, New Jersey, Delaware, Maryland, Virginia,

Regular-price gasoline
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Table 3.- Motor

Appalachion area: Wast Virginia, western New York, westemn Penmsylvania, eastern Kentucky, and o small portion of Moryland
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Table 3.- Motor-gasoline surve

District 5

%fi

{Average values of different bronds)
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Table 3.- Motor—gasoline survey,

Distrlct 6

dTarernt

brands)

(Averoge values of

North Illinols area: Northern Indiana, northem Illinols, eastern lowa, and Wisconsin

Regular-price gasoline
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Table 3.~ Motor.
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Premium=-price gasoline
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Table 3.~ Motor-gasoline survey, winter 1954-55

District 10
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(Average values of different brands)

Teble 3.- Motor—gasoline survey, winter 1954-55 .

District 11

, Oklahoma, and northern Texas

A

(7

M;

h

Kansas,
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Table 3.~ Motor:

North Mountain states: Wyoming, Montana, Idaho, eastern Washington, and eastern Oregon
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“[Averoge values of different brands)

Table 3.- Motor-gasoline survey, Winter 1954-55

District 15

Waestern Washington and westem Oregon

Pacific Northwest:

Regular-price gasoline
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SAMPLES

Premium-price gasoline

M@0 O®~ o |
[ A R R e o]
wo.o.nwwO.anO.nwnw

i N g R

—HOO O\ T OV O\
OHO AHRO O
TN M TN

~O @ 9~ W O
[l aduaIToXe olTs RYeTRYe]
MmN M e

HOO~OOM A
nTo oM ¢
Dalalaa s N Naalial

AU~ OMDH D
N VOWNnON~
[T NGOG X

OMT 0O TN
N Q- Q
[CACECACECEG IS N

TR OHMOMN
[l Ve JAVeRYe RV RVo J o
e e -

169 219 269 335 363 397
3 -
3

AOND ONOWV QAW
T TN N e
e e e -
MO W~ Ol 0
NN v QA 2
o o e e e
HOAN TO TN Ao
HOH OO0 H oo
o e e e e e
MO RHAO TN
QOO ONOND O\ A\ O
i -~
°.M,2 000 QM
OO0 HO O QlOojoy
- v vt e -
M eEHW QNSO A QO
,H0,Q2 1 O, Qo) 1|
Ak A Ealal a) ki
(O MOET T OO D
0, 9,0,10,0,%,0, %o\}0. 0
R AN VR WAl - Y aY QVRT
[0, 3* We,We We We Weo Xo ] 0} ¢ We |
VOTNONQ~-ONC
2,0, 0,9, 0 v i o, 0y
0 0 Q0 Q0 Q0 QG I 0
I IS e et S
-V~ ODOMO Y
OOV ET N ANHO
Q0 v v v v inl o
e e e e
o {=] <]
H A A O ™ HHHO

N O \0 VWO

€9, 0,0, R 1, \Q @ 02 0
Do oo oo aSo

\OID &

\O O~ I~ v \0 \0 I~ \9

La R Ko R o R RO AevNey

N O~ ® 0O H Q= X (=

>|— <|<

[ToRToRToONToRTo NTPRToNTo) Lo dpec) /)



Percent
Resid. Loss

QQMQMN o)

e
MU

2,1

9909999

A

Distilletion, A.$.T.M. Method D86
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District 16
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Distillation, A.S.T.M. Method D86
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Table 3.- Motor-gasoline survey, winter 1954-55
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State

Tabie 5. - Locations and mumbers of samples, motor-gasoline survey, Winter 1954-55

District 1 (Northeast area)

Maine
Massachusetts
New Hompshire
Vermont

District 2 (Mid-Atlantic Coast reglon)
Connecticut
D.C. ond vicinlty
lond

Neow Jersey and New York
New York
Penraylvania

Rhode kland
Virginla

District 3 ES-:MO area)

Florida

Georgla
Nerth Carolina

Tennesee

District 4 (#lnhlcn area)
ontucky

New York
Ohio

Penvaylvania

Waest Virginla

Dlsict  Qichigen)
chigan

District 6 (North Illinols area)
T kol ond Indlona

Indlona
Whcorsln

District 7 (Central Mimtmippl area)

Kentucky
Missouri and 111inols

Dhstrict 8 (Lower Mimstmippi area)

Loulsiana

Misslsippl

Tennenes

District 9 (North Plains area)
nnesota

South Dakota

Location Samples State Location Somples.
District 10 (Contral Plairs Area)
Bangor 2 Karsas and Misour] Kansas Clty area m
Partlond 17 Nebraska Omoha 52
Baston area 189 TTocatlons w
Fall River 2
Monchester 4 District 11 (South Plalrs area)
Barre 2 T Aorem Ft. Smith 2
TTocations m Kansas Coffeyville 3
Pittsburg 2
Wichita 70
Hartford 3 Oklahoma Alhas 4
Washington area 35 .”'l"’“" 4
Baltimare 53 Cyrt 2
New York City area317 Ohtehoma City 2:
Al 2 Ponca City 2
Philadelphla area 165 _ :'::;’m ‘:’2
Frovidence ¥ Dallos-Ft. Worth 3
Fredartclaburg ) Gladewa 2
Lynchburg 4 ter 2
L & M1, Pleasant 2
Sherman 2
T‘I- 14
Birmingham 10 ocations k)
Gumernville 2 Disrlct 12 (Souther Texos)
Mortgomen Toxas BSeaumont 4
Daytona Beach : Seeville 2
Ft. Lauderdale 2 Corpus Christi e
- Falfurrias 1
Jacksonville 8l Herll, 14
Miam! 26 Herlirgen I
Tompa 16 McAllen .
Atlorta 74 M
=5 . 4
Wilmington 4“4 ocations m
Knoxville 14
T2 Tocotlon District 13 th Mountain states)
ocatlons w nrm'&"— — Phoenix 12
Tucson 4
Achlond 2 Califernia mldnmﬂold f:
Loiratn 2 Colorade Derwer 9
lo orea % Nevodo Ely 10
Wellsville 2 Winramucca "
Conton 2 New Mexice Adtesla 2
Clincinnati 45 Roawell 4
Clevelond ke Texen Amarlllo o
Dayton M El Poso 39
Ura 2 Midland 13
Urah Salt Lake Clty 49
Marsfleld 2 Vernal 2
Toledo 2
Srodford 2 T4 Tocatlons bl
g'"'::"."" ; Dhstrict 14 (North Mountaln states)
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Flocatlors e DISTRICT LOCATIONS SAMPLES  PERCENT

1 6 216 4.5

El Dorado 18 2 n 2 14.4

Little Rock 25 3 4 362 7.5

Lafayette 4 4 18 398 8.3

Lake Charles 22 5 8 179 3.7

New Orleors 78 6 4 292 6.1

Shroveport 24 7 4 318 6.6

Greenville 8 8 10 285 5.9

Hettiosburg 8 9 3 158 3.3

Memphis & 10 2 163 3.4

Nashville 32 n 18 304 6.3

[ocations = 12 9 28 5.9

13 14 399 8.3

14 12 204 4.3

Duluth ‘2, 15 2 g : . ;
Minneapolls-St Paul 15 16 1 .

4 1 378 7.9

T Tocations e Total ar , 180.0
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Chart showing distribution of
samples by districts.

Circled numerals represent
district numbers.

Figures in segments are
numbers of samples.

Scale: O=1 Sample
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Figure 3. — Map showing locations and numbers of

samples for the National

Motor - Gasoline Survey, Winter 1954 -1955.
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